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A review of fermentation practised in Ayurveda, together with the literature produced on various aspects of Ayurvedic
fermentation, is presented. The analyses may be viewed in the following categories: classical prescriptions for fermentative
production of Ayurvedic drugs, physicochemical parameters of fermented Ayurvedic drugs, changes observed in medicinal
tinctures due to fermentation, significance of changes due to fermentation, clinical evaluation of fermented drug products of
Ayurveda, prospects for research on fermented Ayurvedic drugs and solid-state fermentation in Ayurveda. The strength of
fermentation as a unique method of preparing herbal drugs as described in classical texts of Ayurveda, as well as deficiencies
in the analyses of the Ayurvedic fermentative process as evidenced in research publications, is also assessed. The review of
the process also highlights the significance of solid-state fermentation, employed in the preparation of certain Ayurvedic pills
as a tradition in Kerala, India, as an improvement on the classical text, Ashtangahrudayam. Emphasis is also given to the need
for critical studies to understand the differences between tinctures and fermented liquors and their therapeutic applications,
to improve and find new applications of the fermented Ayurvedic drugs. Rational drug design-protocol based modification
and synthesis of analogues, supported and guided by the biotransformation evidenced in fermented polyherbal formulae, as
prescribed effectively in Ayurvedic classics, would be a novel working principle for achieving better therapeutics for other
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systems of medicine as well.
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Fermentation and drug preparation

Fermentation is prescribed as a method for drug prepa-
ration in Ayurveda (Shrivastava 1998; Valiathan 2003,
2007, 2009). No other system of medicine uses fermenta-
tive technology as in Ayurveda. Rudimentary fermentation
may take place in certain medicinal preparations of the Sid-
dha and Unani systems of medicines. However, since no
analytical reports using modern instrumentation are avail-
able in the public domain, systems other than Ayurveda
are not considered in this review. No theoretical basis
is provided in any of the Ayurvedic classics for adopt-
ing fermentative technology (Valiathan 2003, 2007, 2009).
Neither it is explained explicitly why it is adopted, apart
from the very strong tradition (Shrivastava 1998; Valiathan
2003, 2007, 2009). The texts provide only recipes to make
the medicines (Figure 1). Valiathan (2009, pp. xvi—xviii)
has also reviewed the transformation of Ayurvedic prac-
tices from faith to objective science, while considering the
contributions of Vagbhata (the latest of the Great Trinity of
Ayurveda). Asavas (alcoholic medicaments prepared from
powdered herbal drugs) and arishtas (alcoholic medica-
ments prepared from decoctions of herbal drugs) are the
types of fermented Ayurvedic herbal drug preparations
(API 2008). In general, the use of asavas or arishtas is

prescribed by the physician, depending on the patient’s
condition. Asavas and arishtas are considered generally
superior to tinctures for absorption in the gut, since they
are partly ‘digested’. This ‘digestion’ of the herbal extracts
(arishta) or powders (asava) used in the respective prepara-
tions is scarcely described in any of the Ayurvedic classics
by Caraka, Susruta or Vagbhata (Valiathan 2003, 2007,
2009).

However, there is a mention of arishta by Susruta (Sus-
ruta, 44th Chapter) which reads, ‘arishta has better proper-
ties and functions than any other mode of drug preparation
because of the combination of different types of medical
materials and their transformation’. It may also be inferred
that the materials on which fermentative procedures are
used for Ayurvedic preparations such as asavas and arish-
tas undergo changes described in the classical texts of
Ayurveda (Chandra et al. 2015). This clearly suggests that
the making of arishta (and also asava) may impart better or
greater therapeutic potential to the medical decoction from
which arishta is prepared. So far, no direct interpretation
has been given to the above connections, expressing the
biotransformation of the constituent compounds present
in the herbs used in the preparation of arishta and asava.
However, Thatte and Dahanukar (1986) and Valiathan and
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Figure 1. Fermentation in Ayurveda: deviation from the traditional to the modern method.

Thatte (2010) might have encouraged many investigators
to the search for certain missing links in Ayurvedic lit-
erature and to offer explanations for some unexplained
texts and practices. It seems that the insight of Susruta, as
expressed in the translation given above, has not propelled
many into research in that area, although a lot of research
related to the fermentation of Ayurvedic preparations has
been published from the last couple of decades of the
twentieth century onwards (Valiathan 2007; Katiyar 2008;
Sekar & Mariappan 2008; Mulay & Khale 2011; Sayyad
et al. 2012; Kadam et al. 2012). This is evident from an
overview of the available literature on arishta and asava
fermentation. Hardly anyone seems to be interested in the
structural and functional changes in the compounds present
in the starting materials, brought about by fermentation.
The basic character of Ayurveda, always to see the sum
total of all components, may have inculcated such a defi-
ciency when seen from the viewpoint of modern science.

Review

The literature considered in this review should be con-
sidered representative, rather than exhaustive, since many
articles were published outside the mainstream journals
and are unavailable. However, the study of such litera-
ture may be effective to show the total output from those
efforts. The above-mentioned literature may be categorized
as follows:

e classical prescriptions for fermentative production of
Ayurvedic drugs

e physicochemical parameters of fermented Ayurvedic
drugs

e changes observed in medicinal tinctures due to fer-
mentation

e significance of changes due to fermentation

e clinical evaluation of fermented drug products of
Ayurveda

e prospects for research on fermented Ayurvedic drugs

e solid-state fermentation in Ayurveda.

Classical prescriptions for fermentative production of
Ayurvedic drugs

The protocols for fermentative production of Ayurvedic
drugs have been increasingly enriched by adding to the pre-
scriptions available in the oldest of the classics (Valiathan
2003). Thus, the other texts (Valiathan 2007, 2009; Shri-
vastava 1998) enriched and enlarged the medicinal reper-
toire of asava and arishta. These prescriptions prevailed for
millennia, up to the present. The framework of the proto-
cols for the production of such medicines was sufficiently
flexible to allow local practitioners to invent new ver-
sions or modify the medicines according to local demands
by introducing effective substitutions. However, the basic
tenets were followed rigorously so that certain components
were invariably constant. One such component was the
use of Woodfordia fruticosa flowers. Another basic char-
acteristic was the difference between the preparations of
asava and arishta, from powdered herbs in the ferment-
ing medium and the tincture of herbs in the fermenting
medium, respectively. The final product was always a
medicated wine. Many research groups have studied the
protocols for fermentative production of asava and arishta
prescribed in the classics, by reviewing the literature only,
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conducting experiments or analysing the final products
made as per classical prescriptions, to establish common
factors and parameters of asava and arishta preparations
and their composition.

Joshi and Jha (1990) reviewed various fermenta-
tive protocols provided in the three cardinal classics of
Ayurveda, to identify the different types of constituents
required for their preparation together with their ratios,
method of preparation, time required to complete the
process, fermentation pots, fermenting materials, place
and time (season) of fermentation, etc. The aim was to
develop certain standards for their preparation. However,
they could find only the flexibility of the system and a
few common norms. Kroes et al. (1993) analysed the
significance of W. fruticosa flowers on immunomodula-
tory activity, and the alcohol and sugar contents of the
Ayurvedic drug Nimba arishta. They found that the yeasts
from the W. fruticosa flowers were responsible for the
ethanol production in Ayurvedic fermentation. Alam et al.
(1982, 1988) studied fermentation experimentally, as pre-
scribed in Ayurvedic system, to record the differences in
physicochemical parameters before and after fermentation.
However, they did not correlate the fermentation with its
functions or uses.

Sekar and Mariappan (2008) reviewed the fundamen-
tal concepts in designing arishta and asava production,
focusing on the art of preparation, storage and use of
the products. Arishtas and asavas had improved shelf-life.
The enhancement of therapeutic properties of the active
constituents owing to microbial transformation was also
speculated on. Mishra et al. (2010) gave a detailed account
on the preparation of asavas and arishtas in Ayurveda,
and described the advantages of fermentation. Fermenta-
tion helped in rupturing the cells of herbs and exposing
their contents to microorganisms for transformation. They
observed that fermentation removed undesirable sugars
from plant materials and made the product more bioavail-
able; however, the undesirable sugars were not specified.
They speculated that arishta and asava may have enhanced
therapeutic properties owing to microbial transformation
of the initial ingredients, but no attempt was made in
this study to observe the changes in the ingredients as a
result of biotransformation. However, they concluded that
the aqueous alcoholic milieu improved the drug delivery
in the body. Bhondave et al. (2013) found that the yeast
consortium present in W. fruticosa flowers was responsi-
ble for the fermentation of Ayurvedic drugs. They also
found that the yeast isolates that were individually less
efficient in producing alcohol were more efficient in pro-
ducing and mobilizing targeted active phytoconstituents
only as a consortium. In addition, the preparations with
yeast consortia were equivalent to the W. fruticosa flowers
in showing anti-inflammatory activity based on the inhibi-
tion of complete Freund’s adjuvant-induced paw oedema.
They concluded that that production and/or mobilization
of active phytoconstituents was independent of alcohol

generation, and perhaps microbial transformation played
an important role. Thatte and Dahanukar (1986) reported
from their analysis of Arjunarishta that the origin of
Ayurvedic fermentation was indeed difficult to pinpoint in
time exactly. It had been placed by scholars of Ayurveda
and ancient Indian literature at somewhere around 6000
BC. However, they did not throw any more light on the
basic issues regarding Ayurvedic fermentation. Bouldin
et al. (1999) observed that Ayurvedic remedies were con-
sidered cheap, inherently safe and with few side-effects.
Chaudhury et al. (2011) reviewed the literature related to
asava and arishta from the Vedic period to recent pub-
lications of the Government of India, i.e. the Ayurvedic
Formulary of India. They discussed factors such as the
nature and amount of carbohydrate, type of containers,
optimum temperature, variety and relevance of initiators
of fermentation, and manufacture of asava and arishta
fermentation.

It can be seen that the above studies did not present new
findings which were not implied in the ancient classics.
However, they made fresh attempts to gain new insights
into an ancient method of drug preparation.

Physicochemical parameters of fermented Ayurvedic
drugs

The physicochemical parameters considered for study-
ing the fermented Ayurvedic drugs were those generally
assessed in the case of any fermented product for human
consumption. A review of such studies on fermented
Ayurvedic drugs gave the picture described below. Prabhu
et al. (2011a) attempted physicochemical standardization
of Viburnum coriaceum bark arishta as a model of pre-
scriptions in Ayurvedic classics. The extract of this plant
is known to contain phenolic compounds. The arishta was
prepared by traditional methods using W. fruticosa flow-
ers. A large number of physicochemical parameters was
determined. They conducted a primary organic analysis
on the species and revealed the presence of bioactive
molecules such as tannins, saponins, phenolic compounds
(flavonoids) and other phenolic glycosides as the principal
phytoconstituents. The authors claimed that such parame-
ters could serve to standardize and characterize Ayurvedic
drugs. Alam et al. (1984,1988) studied the effect of period
of fermentation and storage of Ayurvedic drugs. The usual
fermenting period according to the texts is 1 month or
more. However, their study did not conclusively show
any specific merit of a prolonged period of fermenta-
tion and storage based on the selected criteria. Also, the
methodology adopted was not sufficient to demonstrate
their objective.

Alam et al. (1986) studied the size and shape of the
fermenting pot and the quantity of the drug taken in a pot
for fermentation, since this was not mentioned in the liter-
ature. This study showed that better results were obtained
when the drug filled up to three-quarters of the volume of
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the earthen pot than when the pots contained various other
volumes of fermenting liquor. This study showed only how
better alcohol production could be achieved by limiting the
fermenting liquor in the pot.

Prabhu and Ponnudurai (2011), Prabhu et al. (2011b,
2011c) and Sayyad et al. (2012) studied the formula-
tion and physicochemical standardization of V. coriaceum
arishta. The crude drug (plants) was formulated into an
asava using a conventional anaerobic fermentation process
for about 90 days. They studied physicochemical param-
eters such as the boiling and congealing range of tem-
peratures, freezing point, ethanol content, loss on drying,
loss on ignition, pH, refractive index, viscosity, density,
total organic content and total free sugar. Their conclu-
sion was that every formulation of the Ayurvedic sys-
tem of medicine has its own parameters, implying that
generalization is far from conclusive.

Mulay and Khale (2011) showed that a shorter incuba-
tion period was desirable to produce a greater yield of alco-
hol in fermented Ayurvedic drugs, which was thought to
be good for no reason that was explained. Bhondave et al.
(2013) described the role of . flowers in biomedical fer-
mentation. Six yeast cultures were isolated from the flow-
ers and identified as Saccharomyces species and Rhodun-
tonula muciliginosa. These isolates were used to ferment
curcuminoids, and fermentation proceeded more quickly
with isolated microbes than with Woodfordia flowers. The
authors speculated that R. muciliginosa, a non-fermenting
yeast, also had a role in the biotransformation of the
active constituents. Kadam et al. (2012) compared the con-
stituents of mustharishta prepared traditionally in earthen
pots with that in wooden and stainless steel vessels. They
observed a higher percentage of alcohol in steel containers.
Wadher et al. (2007) described a gas—liquid chromatogra-
phy method for the determination of ethanol in abhayarish-
tam. Parihar et al. (2010) described a thin-layer chromatog-
raphy method for the standardization of asokarishtam by
quantitative estimation of major compounds such as cat-
echin, catechol and epicatechin Rasheed and Roja (2012)
characterized, fingerprinted, and attempted to standardize
and evaluate a polyherbal fermented Ayurvedic drug. They
found that the parameters were within the limits prescribed
by the World Health Organization for herbal medicines.
Gharate et al. (2011) evaluated the quantitative and certain
physicochemical parameters of the fermented Ayurvedic
medicine Kanakasava. Weerasooriya et al. (2006) com-
pared the physicochemical parameters of different fer-
mented Ayurvedic medicines and found that they were all
within a narrow range.

The studies presented above may not have any spe-
cific relevance to the therapeutic value of the fermented
Ayurvedic products. Such parameters are only considered
for generalizing fermented Ayurvedic medicinal products
as fermented products for human consumption. Studies of
such parameters have little therapeutic significance and
may be redundant in the case of asava and arishta. They

may be useful, to some extent, for determining certain
values important in industrial products for human con-
sumption.

Changes observed in medicinal tinctures due to
fermentation

There are many reports showing the changes in the con-
stituents of herbal tinctures. Most of them are studies
related to asava or arishta preparation. Only a few studies
have evaluated such changes brought about by prepara-
tion of asava or arishta. Mishra et al. (2010) critically
overviewed and analysed the fermented Ayurvedic prod-
ucts. They discussed the transformation of chemical com-
pounds during fermentation, leading to a lowering of tox-
icity and better extraction of herbal constituents into the
water/alcohol medium of the fermented drug. Mulay and
Khale (2011) reviewed the production of asava and arishta
by improved fermentation technology. They found that fer-
mentation could also reduce the toxicity of some of the
toxic compounds present in plants. They observed that fer-
mentation actively ruptured the cells of herbs, exposing
them more to the solvent, and bacterial enzymes broke the
cell walls of herbal materials to further the leaching pro-
cess. The yeast Saccharomyces cerevisiae was commonly
used. Okutsu et al. (2007) studied the concentration of
phenyl ethanol, the breakdown product of phenylalanine
by yeast, and found that it was higher in ginger asava than
in the tincture of ginger. In ginger asava, only traces of
aldehydes, such as geranial and neral, were found. The
percentages of geraniol and nerol were higher in asavas
than in tincture. Thus, it was concluded that the yeast
reduced geranial and neral to geraniol and nerol, respec-
tively. Also, geraniol was released during fermentation by
the hydrolysis of geraniol disaccharides.

Horsten et al. (1990) studied hydrolysis of gallotan-
nins by two Aspergillus niger strains isolated from a model
preparation of nimba arishta. Although this investigation
was not into the fermentation of any true Ayurvedic medic-
inal preparations, it mimicked partly the preparation of an
arishta described in Ayurvedic classics. It was conducted
to compare the composition of a tincture and its arishta.
Chen et al. (2003) reported that ginger asava showed
only trace of aldehydes such as geranial and neral, which
were present in ginger tincture. In contrast, the relative
contents of geraniol and nerol in the asava were higher
than in tincture. Baker’s yeast reduced ketone to alcohol.
Thus, it was thought that yeasts reduced geranial or neral
to geraniol or nerol. Another possibility was that yeast
hydrolysed the geraniol glycosides. This was also a model
study, performed as the preparation of an asava. Ress et al.
(2003) studied the detoxifying action by asava preparation.
Geranial and neral, which are added to foods as flavour-
ing agents, cause forestomach and kidney lesions. Asavas
which contain monoterpenols in place of such aldehydes
could be milder drugs than tinctures.
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The above reports reveal two aspects: the changes in
constituents found in tinctures and the asavas or arish-
tas prepared from the tinctures; and the changes in con-
stituents found in tinctures and their asava- or arishta-like
compounds. However, both types of analyses show the sig-
nificance of the changes to the constituents of the herbal
raw materials of asavas and arishtas.

Significance of changes due to fermentation

There are indirect statements in Ayurvedic classics
(Valiathan 2007) that fermentation will enhance the ther-
apeutic properties of herbal drugs. So far, little direct
evidence has been shown for such oblique statements.
However, Chandra et al. (2011, 2012) provided experimen-
tal proof for the enhancement of enzyme inhibition relevant
in therapeutic action by fermentative transformation of
the constituents of a herbal tincture. Biotransformation of
berberine by fermentation produced its hydroxyl deriva-
tives, monohydroxy- or dihydroxy-berberine. Surface plas-
mon resonance and enzyme kinetic studies showed that
these derivatives had a higher inhibitory potential than
berberine towards phospholipase A, (PLA;). The X-ray
crystal structures showed that the biotransformed deriva-
tive of berberine was bound to PLA, in an inverted ori-
entation with respect to the binding of berberine. This
study revealed the significance of biotransformation in the
generation of better enzyme-inhibitory compounds.

Fermentation processes help in rupturing the cells of
the herbs and exposing their contents to biotransformation.
Fermentation also creates an active transport system with
dissolved constituents from the herbal material (Sharma &
Dash 2001). There are claims that yeast cell walls nat-
urally bind heavy metals and pesticide residues and act
as natural cleaning system, making fermentation of herbal
products safer than powder or tinctures. Fermentation also
creates an active transport system that moves the dissolved
constituents from the herbal material to the solvent (Kati-
yar 2008). The above studies provide validation of the
speculated benefit of fermentation of herbal tinctures as
described in Ayurvedic classics.

Clinical evaluation of fermented drug products of
Ayurveda

There are several reports demonstrating the clinical signif-
icance of fermentation of herbal tinctures as described in
Ayurvedic texts. Many such prescriptions are available for
fermented herbal preparations for specific situations. The
following are some of the plants often used in fermented
drug preparations. Viburnum Linn. species have been
reported to contain sesquiterpenes (Khosa et al. 1979),
triterpenes and phytosterols; phenolic compounds and their
derivatives such as tannins, flavonoids and anthocyanins
and iridoid glycosides in their stems, roots and leaves,
and have been shown to possess uterine sedative, diuretic

cardiovascular stimulant, antimicrobial, anti-inflammatory,
antinociceptive, antispasmodic, antiasthmatic and astrin-
gent activities (Altun et al. 2009; NISCAIR 2003; Nad-
karni 2002). In the late 1960s to early 1980s, scientific
studies on the genus Viburnum Linn. were voluminous
(Hoerhammer et al. 1965; Wahi et al. 1981). However,
the number of species studied and the area of investiga-
tion were remarkably small. After a couple of decades, a
few Viburnum species re-emerged to undergo extensive
phytochemical and pharmacological investigation. Typi-
cal examples are: iridoid aldehydes and their glycosides
in Viburnum luzonicum (Tomassini et al. 2006), and their
cytotoxic effect; vibsane-type diterpenes from Viburnum
awabuki (Fukuyama et al. 2005); iridoid glycosides from
Viburnum tinos; antinociceptive and anti-inflammatory
activities of Viburnum lanata (Sever et al. 2007) and
Viburnum opulus (Fukuyama et al. 2005); and iridoid gly-
coside from Viburnum rhytidophyllum (Tomassini et al.
1997). Fermented products containing some of the above-
mentioned plants showed significant therapeutic proper-
ties, as described below.

Prabhu and Ponnudurai (2011) determined the anticon-
vulsant activity of V. coriaceum arishta in mice by the
maximal electroshock seizures (MES) test, considered to
be a predictor of likely therapeutic efficacy against gen-
eralized tonic—clonic seizures. Their study revealed that
the Viburnum arishta blocked tonic seizures induced by
MES significantly (p < 0.001) at doses of 200, 400 and
600 mg/kg body weight. The study showed that testing
increasing doses of the drug may result in an increase in
therapeutic efficacy. It showed that V. coriaceum arishta to
be an anticonvulsant formulation. Bharadwaj et al. (2005)
studied the antibacterial activity of Takrarishta and sug-
gested that it would be useful in gastrointestinal infections
and food poisoning. Belge and Belge (2012) showed that
Gomuthrasava prepared according to ancient texts was
clinically significant in treating vitiligo, resulting from the
destruction of melanocytes. They showed that treatment
with Gomuthrasava resulted in significant repigmentation
of the affected regions. Prabhu et al. (2011) demonstrated
that the antihelminthic activity of asava of Viburrnum stem
was comparable to piperazine citrate. It was concluded that
phenolic compounds such as tannins and flavonoids bind
with intestinal enzymes and cause the death of the worms.

Prospects for research on fermented Ayurvedic drugs

The literature (Khosa et al. 1979; NISCAIR 2003; Nad-
karni 2002) shows that Viburnum species produce several
therapeutic effects by their chemical components. Stud-
ies (Prabhu & Ponnudurai 2011; Prabhu et al. 2011c¢)
have shown that asava and arishta prepared with Vibur-
num species are effective therapeutic agents. However,
it remains to be demonstrated whether fermentation of
Viburnum species’ tincture into asava or arishta imparts
greater therapeutic potential to the tincture. Similar studies
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may be considered with other medicinal herbs hav-
ing therapeutic potential to identify effective compounds
and/or polyherbal preparations with enhanced therapeutic
potential.

Solid-state fermentation in Ayurveda

Solid-state fermentation (SSF) is generally defined as the
growth of microorganisms on moist solid material in the
absence or near absence of free water. The solid material
is either a natural substrate or an inert support used as a
solid base. Based on the type of microorganism involved,
SSF processes can be classified into two main groups:
natural (indigenous) SSF and pure culture SSF using indi-
vidual strains or a mixed culture. There are indications
on the application of SSF in the preparation of traditional
Ayurvedic preparations in Kerala. However, it is never
referred to by the exact term ‘solid-state fermentation’. For
example, in the preparation of Bilwadi Gutika (pills), used
in Ayurvedic treatment for bites from scorpions, rodents,
insects and spiders, gastroenteritis, dyspepsia, fever, toxic
and psychological conditions, etc., a crude form of SSF is
employed. The fine powder of the ingredients is triturated
with goat’s urine and tablets are prepared (Valiathan 2009).
In the past, Bilwadi Gutika was made by grinding the mix
for 1 or 2 hours daily for about 89 months continuously
(grinding used to be done in goat’s urine), and rolling into
small spheres. When processed this way, the pills never
dried up. The daily grinding helps the substrate (here the
medicinal raw materials) to acquire an adequate particle
size with recharging of the microbial inocula, which may
include yeasts and lactic acid bacteria. This may lead to
SSF. Although this practice is not as per the prescription in
the classical text, Ashtangahrudayam, Uttarasthana 36/84-
85 (Valiathan 2009), this was followed widely in Kerala as
an improvement on the classical text. There is a report on
the changes in the microflora of Bilwadi Gutika mix under
preparation for a period of 1 month, showing character-
istic changes seen in SSF (Thankamani 2005). However,
that report (Thankamani 2005) is silent on the changes in
the Bilwadi Gutika mix under a long duration of prepa-
ration. It may be assumed that the biotransformation of
berberine, observed elsewhere (Chandra et al. 2012), also
happens in Bilwadi Gutika mix under a long duration of
preparation, since it is rich in herbs containing berberine,
the biotransforming microflora, and has conditions suitable
for biotransformation.

Conclusions

Clardy and Walsh (2004) observed the significance of nat-
ural products in drug development. Rational drug design-
protocol based modification and synthesis of analogues,
supported and guided by the biotransformation evidenced
in fermented polyherbal formulae, as prescribed effec-
tively in Ayurvedic classics, could be a novel working

principle for achieving better therapeutics. Valiathan and
Thatte (2010) emphasized the need to experiment with
traditional medicine to obtain better products. Polyherbal
products, either tinctures or fermented products, may exert
their therapeutic properties as the sum of the interactions
of their multiple components with the human body. It
may be seen that many such interactions are dependent
on the amounts of such components (compounds). It is
known that the phytoconstituents vary greatly depending
on factors exerting an influence on the herbs and processes
employed in drug preparation. By developing knowledge
on such factors and their critical role in expressing the
therapeutic effects of polyherbal products, their amount
in such products could be optimized. Experimental evi-
dence (Prabhu & Ponnudurai 2011) for the enhancement
of enzyme inhibition relevant to therapeutic action by fer-
mentative biotransformation of the constituents of herbal
tinctures may build confidence in this new field of research.
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