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Abstract

Thujopsis dolabrata, a monoecious coniferous tree, have its place in the Cupressaceae family. The plant with
terrestrial habitat and evergreen leaf sheddability is native to Japan and for environmental stress factors got
distributed to wider locations. This current review abridges the detailed information about the properties of the
compounds extracted from this plant and the research work carried out on it in order to offer updated information
that could be beneficial for the future exploitation of the plant. The review summarizes the bioactivity and the
chemical identity of T. dolabrata studied by various researchers from 1965 to till date. Due to the availability of
this plant in India, other than Japan, makes it convenient to carry out more studies and experiments on the
subject. In fact, the lack of any scientific study on the plant reported from India makes it further more significant
and opens up the scope for substantial new findings. The review also seeks the possibility of biotransformation
of T. dolabrata, by a bacterial or a fungal agent, which may alter the chemical constituents present in the plant
for enhanced or novel beneficial activities.
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Introduction

Thujopsis dolabrata, a monoecious coniferous tree, belongs to the Cupressaceae family. The plant with
terrestrial habitat and evergreen leaf sheddability is native to Japan and for environmental stress factors got
distributed to wider locations. This non-flowering type plant bearing no fruits have been in use in the folklore
medicine as a remedy for jaundice in Japan. For centuries it has been in use in the traditional architecture of
Japan in the form ancient buildings like Konjiki-do, many Buddhist temples and Shinto shrines. The study of the
leaf extracts of this plant revealed much about its composition and other beneficial properties. T. dolabrata is
one of such plants, which although have been known for their ornamental properties for centuries, is also a rich
source of oils having properties like anti-pest, anti-fungal, anti-microbial and so on. Compounds such as
thujopsene, B -dolabrin, and hinokitiol (B -thujaplicin), hinokitiol-related compounds, y -thujaplicin and
carvacrol extracted from T. dolabrata have been reported for strong antifungal, antibacterial, anitipest,
insecticidal, anticancer, anti-hepatotoxicity, and phyto-growth inhibitory activities (Morita et al. 2001; Morita et
al. 2003; Morita et al. 2004a; Morita et al. 2004b ; Inamori et al. 2006; Morita et al. 2007; Pohlit et al. 2011,
Kim et al. 2013 ; Kim et al. 2015). Desoxypodophyllotoxin and [-peltatin, and hinokitiol and thujopsene like
compounds are reported to add to the pharmacological value of the plant for offering benefits like being
derivatives of compounds used for semi-synthetic anticancer drugs synthesis or as anti-allergens (Nam et al.
2011; Suzuki et al. 2019). The review summarizes the bioactivity and the chemical identity of the T. dolabrata
studied by various researchers from 1965 (Shé It6 et al. 1965) to till date. Due to the availability of this plant in
India, other than Japan, makes it convenient to carry out more studies and experiments on the subject. In fact, the
lack of any scientific study on the plant reported from India makes it further more significant and opens up the
scope for substantial new findings. The review also seeks the possibility of biotransformation of the chemical
composition of T. dolabrata for an enhancing effect on its anti-microbial, anti-termite and other such properties
or even for the formation of any novel compounds.

Material and Methods

A literature search was conducted using the keywords “T. dolabrata,” “Geographical distribution of T.
dolabrata,” “Ornamental value of T. dolabrata,” “Chemical composition of T. dolabrata,” “biological activities
of T. dolabrata,” “Antipest property of T. dolabrata,”” “Ethno botany of T. dolabrata,’’ “Insecticidal property of
T. dolabrata,”” “Phytogrowth inhibitory property of T. dolabrata’> and “Biotransformation on T. dolabrata’’ on
electronic databases NCBI, PubMed, Google scholar, science direct, and traditional and Ayurvedic books were
thoroughly referred to compile published research works since 1965 till May 2021.The bibliographies of the
cited articles were also tracked for complete documentation.

Morphology of Thujopsis dolabrata

Thujopsis dolabrata is a monoecious coniferous tree, belonging to the clade Tracheophytes, Pinophyta division,
Pinosida class, and Pinales order, a member of the Cupressaceae family. Leaf morphology comprises simple
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scales with obovate to obdeltoid facial shape and obtuse facial apex, with Dolabriform lateral shape, and
incurved, obtuse or acute lateral apex (Wu et al. 2014) (Figure 1E, 1F). The barks are red-brown exfoliating in
vertical strips (Figure 1H). It possesses leathery evergreen needled decussate pairs of scale-like leaves (Figure
1J). The thick fleshy leaves are glossy on top with white stomata on the underside. With a woody lifecycle it
may spread to up to 15 to 25 ft wide, growing 30 to 50 ft tall (North Carolina Extension Gardener Plant
Toolbox).

Fig 1: (A); (B); (C). Thujopsis dolabrata at a natural habitat at Assam Don Bosco University, Tepesia, Assam;
(D). Microsporophylls (fertile modified leaves) on the plant; (E). Morphology of leaves on a fresh twig of T.
dolabrata; (F). Morphology of leaves on a dry twig of T. dolabrata; (G). A thick twig of T. dolabrata; (H).
Reddish-brown bark of a branch of T. dolabrata; (I). Morphology of immature leaves on T. dolabrata; (J). Scales
of a mature leaf of T. dolabrata
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The monoecious T. dolabrata possesses male cones (pollen) and female cones (seed cones) in on the same plant
separately. The cones grow a few centimeters on the branches terminally, in cylindrical shapes. The pollens
develop initially from microsporophylls (Leaflike structure on which spores or pollens are enclosed). Each male
cone encloses about 12-20 microsporophylls (Figure 1D), the fertile modified leaves. The egg shaped and woody
seed cones in contrast on maturity, produce 3-5 seeds (Conifers of UBC).

Growth and Propagation of T. dolabrata

Trees of T. dolabrata are a plant with slow rate of growth requiring medium maintenance. In the daytime the tree
requires direct sunlight for about 6 hours and a partial shade requirement for the rest of the time (North Carolina
Extension Gardener Plant Toolbox). This Japan endemic plant could be classified into two broad genuses:
Thujopsis dolabrata (L.f.) Siebold et Zucc. var. dolabrata (southern variety, Td) and Thujopsis dolabrata (L.f.)
Siebold et Zucc. var. hondae Makino (northern variety, Th). SSRs, the simple sequence markers based on EST,
the expressed sequence tag aided structure analysis suggests the two identified genetic clusters to be related to
these regions of distribution here, (Inanaga et al., 2020). Place other than Japan it is cultivated rarely in Poland,
mainly in the northern and the western region where they were planted before the World War Il (Danielewicz
1987). The survival marked their acclimatization to the Polish climate, (Danielewicz 1987). This drought
intolerant plant is also planted in Europe and North America in areas with assured good rainfall or source of
irrigation (American conifer society) and is also widely distributed in Korea (Nam et al. 2011). In the north-
eastern India it is available in parts of Assam with considerable cool climatic conditions (Figure 1), where the
plant under close observation for about five years is shown not to bear cones for an awaited maturation. The
plant being a gymnosperm conifer in general takes about 15 — 20 years of maturation to bear cones.

The plant grows in a loamy (silt) soil texture with acidic to neutral pH (6-8) requirement. Dry soils are not
suitable for their growth and require good drainage. The plant is a non-flowering type bearing no fruits, but tiny
thick brown and violet with white wax ovoid seed cones (North Carolina Extension Gardener Plant Toolbox). It
is adapted to wind mediated pollen- and seed-dispersal system (Inanaga et al. 2020).

Ornamental value

The ornamental value of T. dolabrata accounts for its use in the traditional architecture in Japan dates for more
than a century. The study of the leaf extracts of this plant revealed much about its composition and other
beneficial properties. The plants mite resistance property, apart from others explains its suitability and choice for
architectural purposes better. T. dolabrata is one of such plants, which although have been known for their
ornamental properties for centuries, is a rich source of oils having properties like anti-pest, anti-fungal, anti-
microbial and so on (Liu et al. 2014).

Chemical Compounds Isolated from T. dolabrata

Wood oil extracted from the leaves of the plant were reported to be composed of numerous compounds, among
which thujopsene was a major one (Liu et al. 2014). Additionally, the wood extracts consisted of other
compounds like B -dolabrin, and hinokitiol (B -thujaplicin), hinokitiol-related compounds, reported for strong
anti-microbial properties, and y -thujaplicin for strong antifungal activity (Inamori et al. 1999). These three
compounds were reported for both strong insecticidal properties (Inamori et al. 2000), and an anti-fungal action
against wood-rotting fungi. Discovery of these beneficial properties revealed the reason for the intact and
preserved condition of ancient buildings like Konjiki-do, many Buddhist temples and Shinto shrines in Japan
(Inamori et al. 2006). In addition, T. dolabrata was also reported to be a source of citronellic acid (Sandermann
1962). The chemical compounds reported to be present in this plant T. dolabrata are cited in the following Table
1 with each of its bioactivity mentioned respectively.

Ethno Botany

In addition to all these Thujopsis leaves have been in use in the folklore medicine as a remedy for jaundice in
Japan (Hikino et al. 1979). The Makino bark of the hondae var of T. dolabrata for its soft, durable, elastic wood
has been in use for construction, cabinet work, water pipes, ship building etc, for match cord, for filling
(caulking) between boards on boats etc (Acharya Balkrishna et al. 2018).

Anti Pest Property

Thujopsene (CisH24), classified as a sesquiterpene and a major compound of many other essential oils, has been
tested positively for its toxicity against two mite species Dermatophagoides farinae and Tyrophagus
putrescentiae considered as two important allergens. Hence thujopsene containing fumigant sprays has potential
to be used as an effective indoor mite control product (Kim et al. 2015). Two other hinokitiol compounds, 4-
acetyltropolone and o —thujaplicin in addition to previously mentioned three, also showed strong anti-mite
property against Dermatophagoides farinae (Morita et al. 2004b; Inamori et al. 2006). In addition, hinokitiol, y-
thujaplicin and B-dolabrin and tropolone were reported to have acaricidal activity on Tyrophagus putrescentiae
and Coptotermes formosanus (Inamori et al. 2000; Morita et al. 2003).
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Table 1: Chemical compounds isolated from T. dolabrata with bioactivity

SL No ’\(I:im(;g;;ze IUPAC name |Molecular Formula|Molecular weight Chemical Structure Bioactivity References
(1aS,4aS,8aS)-
tefr’:rzgtyr?-l- CisH 204.35 g/mol Antipest, Anti-allergic activity and Pohlit et al. 2011; Kim JR et al. 2015
1 Thujopsene Y 152 228 Rest, Antl-atlerg y Kim CH et al. 2013; Matsuura T et
1,1a,4,5,6,7- Stress-relieving property
al. 2014
hexahydrocyclopr ’
opa[j]naphthalene Thujopsene
o
2-hydroxy-3- /M — . Morita et al. 2004a, Inamori Y et al.
) a-thujaplicin propan-2- C10H1202 164.2 Strong anti-mite property, Antlfu_ngal 2006; Morita et al. 2003, Morita et al.
.2 g/mol activity against plant pathogenic - .
ylcyclohepta- funai. Anti-bacterial activit 20044, Morita et al. 2004b;
2,4,6-trien-1-one gl y Morita et al. 2001
alpha-thujaplicin
o Z-Qr{)(:)r;rfg-& Antimicrobial properties, Strong Inamor! Y etal. 1999;
3 B-thujaplicin C10H1202 164.2g/mol . - e Inamori Y et al. 2000;
ylcyclohepta- ° insecticidal property and Antifungal Inamori Y et al.. 2006
2,4,6-trien-1-one 5 v
Beta-thujaplicin
Beta-dolabrin Inamori Y et al. 1999; Inamori Y et
al. 2006); Inamori Y et al. 2000);
2-hvdroxy-5- o Antifungal, Strong insecticidal, Inamori et al. 2000; Morita et al.
r{) an-);- Acaricidal activity, Phytogrowth- 2003; Sakagami Y et al. 2000;
4 v -thujaplicin prop C10H1202 164.2g/mol o inhibitory property, Antifungal Morita et al. 2003, Morita et al.
ylcyclohepta- | inst plant pathogenic fungi 2004a, Morita et al. 2004b;
24 6-trien-1-one H agalnstp_ant pathogenic fungi, _ 004a, Morita et al. 2004b;
o Anticancer property Miyamoto et al. 1998, Matsumura E
gama-thujaplicin et al. 2001, Morita et al. 2004a,
Morita et al. 2004b
Inamori Y et al. 1999; Inamori Y et
_ . . - al. 2000); Inamori Y et al. 2006)
Antlmlcroblal, Strong msec_tl(_:ldal, Inamori et al. 2000, Morita et al.
2-hydroxy-6- Anti-fungal property, Acaricidal, 003 Mori 1. 2003. Mori |
. (prop-1-en-2-yl) H 162.18g/mol | ™o Antifungal against plant pathogenic 2004 ,\(/)lm‘? eta 1 2 ,4b.o'\r/:ta etal
S B —dolabrin | cvclonepta-2,4.6- CroH002 fungi, Antibacterial, Phytogrowth- | 2004, Morita et al. 2004b; Morita et
trien-1-one ° inhibitory property and Anticancer I\jil.’azrggtlc; ;a:fglaggaleMe;gtrigggé
Beta-dolabrin property y . 8 1
et al. 2001, Morita et al. 2004a,
Morita et al. 2004b;
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OH
2- . . .
6 Tropolone hydroxycyclohept C7H6O2 122.12g/mol Acaricidal activity Inamori et al 2000,’ Morita et al.
: 2003;
a-2,4,6-trien-1-one
O
Tropolone
- . Inamori Y et al. 2006, Morita et al.
4-acetyltropolone 6-acetyl-2- 164.16 g/mol | "o ° Strong anti-mite property, Antifungal 2004b; Morita et al. 2003, Morita et
7 hydroxycyclohept CoHsO3 activity against plant pathogenic - . ;
: - . al. 2004a, Morita et al. 2004b; Morita|
a-2,4,6-trien-1-one ° fungi, Antifungal property, | .
4-acetyltropolone et al. 2002,
4-methylidene-1-
. propan-2- - .
8 Sabinene ylbicyclo [3.1.0] CioH1s 136.23g/mol Insecticidal property Pohlit A M, et al. 2011
hexane
Sabinene
4-methyl-1-
nmi propan-2- - . .
9 4-terpineol yleyclohex-3-en- C10H180 154.25g/mol Insecticidal property Pohlit A M et al. 2011;
1-ol OH
4-terpineol
10 Carvacrol 2-methyl-5- C10H140 150.22 g/mol HO Insecticidal, Antignawing and,  |Pohlit A M et al. 2011; Ahn YJ et al.
propan-2-ylphenol Acaricidal activity 1995; Ahn et al. 1998;
Carvacrol
(5R,5aR,8aR)-5-
(3.4,5-
trimethoxyphenyl)
Desoxypodophylloto -5a,8,8a,9- C22H2207 398.4 g/mol . . - L )
11 xin tetrahydro-5H-[2] Anti-hepatotoxicity activity Hikino H et al. 1979;
benzofuro [5,6-
f][1,3]benzodioxol
-6-one Desoxypodophyllotoxin
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12

B-peltatin

2-[(1R,3S,4S)-4-

beta-peltatin

Podophyllotoxin derivatives

Suzuki, Shiro et al. 2019

13

(-)-Elema-

1,3,11(13)-trien-12-ol

ethenyl-4-methyl-
3-prop-1-en-2-
ylcyclohexyl]prop
-2-en-1-ol

CisH240

220.35g/mol

B

OH

(-)-Elema-1,3,11(13)-trien

Anti-allergic activity

112-0l

Kim CH et al. 2013

14

Citronellic acid

3,7-dimethyloct-6-
enoic acid

C10H1802

170.25g/mol

)\/\)\i
X OH

Citronellic acid

Not reported any bioactivity

W. Sandermann. 1962

15

mayurone

43,8,8-trimethyl-
1a,5,6,7-

tetrahydro-1H-
cyclopropa[j]naph
thalen-2-one

C14H200

204.31g/mol

(0]

Mayurone

Not reported any bioactivity

Liu, Yiyang et al. 2014

16

Widdrol

(7S,9aS)-4,4,7,9a-
tetramethyl-
1,2,3,6,8,9-
hexahydrobenzo
[Mannulen-7-ol

CisH260

222.37g/mol

o)
\
H

widdrol

Not reported any bioactivity

Liu, Yiyang et al. 2014
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Insecticidal Property

The three compounds B-dolabrin, B-thujaplicin, and y-thujaplicin (hinokitiol-related compounds) were also
reported for strong insecticidal properties (Inamori et al., 2000). 4-acetyltropolone and a—thujaplicin also showed
insecticidal activity (Inamori et al., 2006). Hinokitiol was reported to have a toxic activity against the malaria
causing Plasmodium falciparum with 50% inhibitory concentration (IC50) values which were equivalent or less
than 1.0 pg/ml (Fujisaki et al. 2012). The compounds (sabinene, carvacrol, thujopsene, 4-terpineol, hinokitiol,
thujaplicine) identified from 2.1% of essential oil extracted from T. dolabrata by steam distillation were cited in
the patented mosquito repellent inventions (Pohlit et al. 2011). Carvacrol was reported as an active compound of
T. dolabrata var. hondai sawdust for the acaricidal and insecticidal activity against the arthropod pests, Sitophilus
oryzae, Reticulitermes speratus, Callosobruchus chinensis, Myzus persicae, Plutella xylostella, Lasioderma
serricorne, Tetranychus urticae, and Blattella germanica, (Ahn et al. 1998). Carvacrol was reported to be the
most potent antignawing agent in comparison to thujopsene and  —thujaplicine present in the steam-distillate of
T. dolabrata (Ahn et al. 1995).

Phytogrowth-Inhibitory Property

B-dolabrin and y-thujaplicin (hinokitiol-related compounds) isolated from T. dolabrata were also reported for
phytogrowth-inhibitory property by inhibiting seed germination by reducing the chlorophyll content when tested
against Brassica campestris L. subsp. rapa Hook f. et Anders, Sesamum indicum Linne and Echinochloa utilis
Ohwi et Yabuno (Sakagami et al. 2000).

Antifungal Activity

Essential oils prepared from waste wood chips made from used sake barrels of Thujopsis dolabrata, as a means
of reuse of the waste wood, showed strong anti- fungal activity against the causal agent of the tinea disease
Trichophyton rubrum and inhibited the DNA polymerase activity in an extract from T. rubrum mycelia (Takao et
al. 2012). Thujopsene, other than the three compounds, B-dolabrin, and hinokitiol (B-thujaplicin), hinokitiol-
related compounds, from the wood of T. dolabrata have been reported for strong anti-microbial properties, but y
-thujaplicin specifically for strong antifungal activity (Inamori et al. 1999). a-Thujaplicin, B-dolabrin, y-
thujaplicin and 4-acetyltropolone components from the heartwood of Thujopsis dolabrata var. hondai showed
strong antifungal activity against seven species of plant pathogenic fungi (Morita et al. 2003; Morita et al.
2004a; Morita et al. 2004b). A strong antifungal activity was also reported on Daedalea dickinsii and Coriolus
versicolor by 4-acetyltropolone, a minor component of T. dolabrata (Morita et al., 2002).

Antibacterial Activity

Hinokitiol isolated from T. dolabrata was also tested for the antibacterial activity against Escherichia coli (IFO
3301) and Staphylococcus aureus (IFO 12732), which revealed that the compound’s mechanism of action is
suppression of respiration of the bacteria (Morita et al. 2007). With a minimum inhibitory concentration (MIC)
of 1.56 mg/ml, alpha- Thujaplicin, a component of T. dolabrata, was reported to have an anti-bacterial activity
on Enterococcus faecalis IFO-12965, stronger than that of hinokitiol related compounds (Morita et al., 2001).
However, its antibacterial activity on Staphylococcus epidermis was lower than that of hinokitiol and beta-
dolabrin but stronger than that of the anti-biotic gentamicin, used as the positive control (Morita et al. 2001).

Anticancer and Anti-hepatoxicity Property

Alcoholic extracts from T. dolabrata had been observed to inhibit HeLa cell division at the metaphase strongly
(Akahori et al. 1972). y -thujaplicin and B -dolabrin, the hinokitiol-related compounds were reported for their
considerably strong cell growth inhibition activity against human stomach cancer KATO-III cell line at 0.32
microg/ml by 85 and 67%, and against Ehrlich's ascites carcinoma cell line by 91 and 75% (Matsumura et al.
2001). Established human tumor cell lines, human stomach cancer cell lines, murine P388 lymphocytic leukemia
and other tumors and other diseases were reported to be countered on by the strong cytotoxic effects of hinokitiol
and hinokitiol related compounds (Miyamoto et al. 1998; Matsumura et al. 2001; Morita et al. 2004a; Morita et
al. 2004b). MKN45 cells injected in female nude mice established a gastric cancer, which was reported to be
inhibited when treated with Hiba Essential oil. MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) assay revealed that the essential oil had a time-and concentration-dependent inhibitory activity against
the gastric tumor growth (Nagata et al. 2016).

Desoxypodophyllotoxin extracted from T. dolabrata leaves, tested on CCl, (Carbon tetra chloride)-induced liver
damage in mice was reported to have an active protective principle against CCl, hepatotoxicity (Hikino et al.,
1979).

Pharmacological Property

Methyl ether in the 70% acetone/water extract of T. dolabrata needle was found to contain 1.1% of
deoxypodophyllotoxin and 0.56% of B-peltatin. Thus T. dolabrata is also a good source of podophyllotoxin
derivatives, for podophyllotoxin being a starting material of the semisynthetic anticancer medicine etoposide,
teniposide, and etopophos (Suzuki et al. 2019). Hinokitiol compounds in the essential oils from T. dolabrata
were reported as potential anti-allergens against 2, 4-dinitrochlorobenzene (DNCB) induced atopic dermatitis
like skin lesions in five-week-old male NC/Nga mice, purchased from Central Lab. Animal, Inc. (Seoul,
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Republic of Korea), by inhibiting serum IgE and histamine production and degranulation of mast cells induced
due IgE (Nam et al. 2011). Later, a study revealed the anti-allergic effect of the compounds (—)-Elema-
1,3,11(13)-trien-12-ol and Thujopsene against IgE antibody induced RBL-2H3 Cells by exhibiting inhibition of
B-Hexosaminidase release, IL-4 Secretion, IL-4 mRNA and Protein Expression (Kim CH et al. 2013). Extracted
essential oils from T. dolabrata were also reported for stress-relieving property. Stress-HEO rats (stressed rats
inhaled Hiba wood essential oil after the restraint stress period) showed decreased levels of stress and anxiety-
like behavior, and the study suggested inhibition of sympathetic nervous system activity to be causative principle
for stress relieve. Although the oil inhalation could not completely recover the stress-HEO rats, but the study
advocates thujopsene to be the essential oil component responsible for the stress-relieving property (Matsuura et
al. 2014).

Biotransformation as new approach for novel compounds

The conversion of a chemical compound from one form to another within a living system is a phenomenon
called as biotransformation, which can either occur naturally or can be induced. As a naturally occurring
phenomenon, biotransformation is necessary for carrying out the basic metabolic activities or as defence
mechanism for survival during stress or threat (ToxTutor). Conversely, a biotransformation, induced by an
external agent or organism or organism residing within the system, can be a promising approach for the synthesis
of novel chemical compounds having important characteristics, either toxic or non-toxic to the system (Lorenz et
al. 2019). The process is employed in the production of many valuable synthetic bioactive compounds but by
biological systems. Many volatile compounds with properties such as antimicrobial, antifungal, antiviral,
somatic fat reducing, antioxidant, blood-pressure regulating, anti-inflammatory and many other such desirable
properties are synthesized by employing the process of biotransformation (Pimentel et al. 2011). Essential oil
extracted from of Piper aduncum L., a plant used in traditional Ecuadorian medicine for its antiseptic and
antibiotic properties, studied for biotransformation by the endophytic fungi isolated from aerial parts of the plant,
reported two transformed terpenoid compounds (Scalvenzi and Laura, 2014). Seiridium cardinale, a canker
causing fungus was reported to have biotransformed three terpenes secreted by Cupressus semperviren, a
member of the Cupressaceae family, in defense to the pathogen, and was capable of detoxifying them in its
immediate surrounding environment outside its fungal mycelium (Achotegui-Castells et al. 2016). Bacteria such
as Lactobacillus species are other candidates for transformation of essential compounds and production of new,
simpler and more bioactive compounds (Mufioz et al. 2017).

Thus, both fungi and bacteria are suitable bio transformers used for the production of important bioactive
compounds and thereby production of value-added products beneficial for human use.

Plants serving as the rich source of such bioactive and therapeutic compounds become an important subject of
study and analysis.

Discussion

Thujopsis dolabrata thus could serve as a versatile subject of study, which although having been known for their
ornamental properties for centuries, its rich essential oil content having properties like anti-pest, anti-microbial,
anti-cancer, pharmacological and so on (Liu et al. 2014), could be subjected to biotransformation by a suitable
organism. The transformation could serve as a means of certain beneficial chemical modifications in the
important components or even in the entire chemical composition of the plant. Modification or transformation
could have significant change in the fragrance of the extract, which could be utilized for the purpose of
commercializing. The modified compounds could be a potential drug candidate, given that the plant comprises of
a derivative compound used for anti-cancer drug synthesis. Given that the oil has considerably strong anti-cancer
activity and as studies propose inhalation of this Hiba oil as a potential novel cancer treatment strategy (Nagata
et al. 2016), biotransformation could have an enhancing effect on the bioactivity of the oil. Additionally, the
transformation process could bring about an enhancing effect in the extract’s anti-microbial and anti-termite
properties. Furthermore, to these, the process is also promising for the formation of a novel compound, which
with further in-silico and in-vitro studies and analyses could reveal its significant chemical properties.

Due to the availability of this plant in India, other than Japan, Poland, America, and Korea, makes it convenient
to carry out more studies and experiments on the subject. In fact, the lack of any scientific study on the plant
reported from India makes it further more significant and opens up the scope for substantial new findings. The
present review summarizes the detailed information about the properties of the compounds extracted from this
plant and the research work carried out on it in order to offer updated information that could be beneficial for the
proposed work of biotransformation. Thus, it could be a major and a propitious approach towards the possibility
of remarkable new findings.
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