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ABSTRACT

Impatiens balsamina Linn was the annual traditional herbaceous medicinal plant belonging to
Balsaminaceae Family; commonly known as garden balsam or rose balsam or Jewel weed. This herb
was basically found in Asia, Africa and Madagascar, temperate Europe and America. It was rich
sources of napthoquinones, flavonoids, glvcosides and sapogenins along with various
phytoconstituents like flavanoids, triferpenoids, glvcosides, fatty acids and alkaloids therefore it is
traditionally used as diuretic, emetic, laxative, demulcent and tonic. It was reported to possess
antimicrobial activity, antipruritic activity, antidermatitic activity, transcriptional activity, antioxidant
activity, antiallergic activity, anti-rheumatoid arthritis activity, anti-histamine activity, testosterone
5a-reductase inhibitory activity, cyclooxygenase-2 inhibitory activity and anti platelet activating
activity. The present review summarizes all the research work carried out of this herb belong to
traditional uses, pharmacological uses, phytochemical constituents, etc.

KEYWORDS: Impatiens balsamina, garden balsam, pharmacological uses, napthoquinones,
Balsaminaceae.
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INTRODUCTION

Fraditional medicine also known as folk medicine was the system that developed from
seneration to peneration within various societies, it was known as Ayurveda, Unani,
Siddba, etes Al over the warld, India has a rich flora that is widely distributed throughout
e cauntry, In the Balsaminaceae family, the Impatiens genus name is derived from the fact
Thial thet seed capsule ejected from a flower when ripe. The Impatiens are also called balsam,
louch me nal, efc. Today this genus has more than 1000 species all over the warld but only
twa genera are recognized. | Steven; et al 2006 First monograph on the Impatiens genus was
jrublished in 1859 by British botanist Josheph Daltons Hooker, In 1874 and 1875, Hooker
deseribed 120 species of Impatiens genus native to India. These genus species do not
tulerate dry conditions, Impatiens has two types of flowering pattern, flat and pouched. The
Impatiens is native to temperate, subtropical, and tropical Africa, Asia and Madagascar,
lemperate Europe, and America. Many of the species were found in the subtropical and
tropical belt so it was easy to mistake Impatiens as a warm weather plant. The Impatiens
have both annual and perennial species, the annual species colonize were found in the
Himalayas, northern India, and Nepal while perennial species are found in Africa, southern
India, China, and the East Indies. Christapher Cumo 2013, The balsams (Impatiens) have a
short life eycle, large flowers, and rather precise difforentiation of color classes. The genus
Impatiens (Compositae) has been known for iLs different biological activities in Asian and
American Medicines include - antimicrobial activity, antipruritic activity, antidermatitic
activity, transcriptional activily, antioxidant activity, antiallergic activity, anti-rheumatoid
arthritis activity, anti-histamine activily, testosterone Sa-reductase inhibitory activity,
cyelooxygenase-2 inhibitory activity and anti-platelet activating activity, ete, Most of the
herbaceous plants of this genus were rich sources of naphthogquinanes, flavonoids,
glycosides, and sapogenins, In traditional therapeutic systems or reported applications, 1.
balsanting L. has been the most popular species among the reported genus Impatiens. Some
other species of the same genus reported for their therapeutic applications such as Flowers
of I glandulifera are recommended for psychological problems and pain and are used in
Bach flower remedies, which cause sedation, relax, and help to balance the emotional state
Thaler, K. 2009. Impatiens sulcatr Wallich in Roxb. (Balsaminaceae) was reported as a
medicinal plant different from folk medicine for the treatment of several ailments, The
rhizomes of Impatiens pritzellii Hook, | var, hupehensis Hook. f. Zhou, X 2007 and the whole
plant of Impatiens textori MIQ have been reported in different in Chinese medicine.
Rhizomes of Impatiens pritzellii were used a5 a traditional treatment for rheumatoid arthritis,
diarrhea, and acute abdominal pain. lupaticns parvifiora has been widely used in traditional
medicine in Asia to treat rheumatism, fractu 5, and infection, and in some areas of China
people ingest this plant as a vegelable or use it as an anti-cancer herb. The extracts from
species of Impatiens, especially 1. balforrii Hook. 1, | glandulifera, and 1, parviflora, were
contained  significant amounts of phenols and flavonoids and  showed interesting
multidirectional biological activity, such as anlimicrobial and anlioxidant abilites
Savwezyl, I 2006, Ayurvedic system of medicines describes the oil of the plant fmpatiens
senlirida to be used as semi-drying oil Yadawa R, N,, 192 the whole plant of fnpatiens
fisvlori has been used for detoxication and treatment of carbuncle and contusion in Chinese
medicine Chang 5. 1977, Tt is also used for decreasing blood pressure and inflammation
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U v, 2008. Aerial parts of Impatiens emfrnensis Bak are used as an antimalarial remedy in
Wlapascar Rasoanaivo P, 1992, Impatiens siculifer was used in traditional Chinese
fidicine in the treatment of theumatoid pain and paralysis, burns, scalds, and fractures
(Htate Administration of Traditional Chinese Medicine, 1999). In America, Impatiens capensis
I breen used to treat hives, and rashes caused by other plants Henn R. L., 2008, It is also
el o prevent poison ivy rash by rubbing it on the skin before known exposure or
immediately after coming in contact with poisan ivy Foster S., 1990.

Ipatiens balsanting 1. is a species of Impatiens genus native to southern Asia in India
i v.lmirrLar, Malaya, Ban,gladesh,pgid Burma and now cultivated in China for ornamental
and medicinal purposes. In India, it is used in traditional methods such as Ayurveda,
Unani, and Siddha for various diseases and physiological conditions, 1t belongs fo the
tamily of Balsaminaceae which consists of more than 1000 species, In Inclia, this species was
commonly cultivated as a garden plant throughout tropical and sub-tropical parts, grows
gregariously as forest undergrowth, and is commonly seen on the Iborders of rice Iﬁelds,
Chatterjee A, 1997damp ground and roadsides, Madhav R.1959 and in heavy clay soil. The
ripe seed capsules undergo explosive dehiscence Synonyms of Impatiens bm‘slammra is
Intpatiens coccinen, Impatiens corneta, Balsamina hortensis. The balsams have a short life cycle,
Ja.rrge flowers, and rather precise differentiation of color classes,

1. PLANT PROFILE
Family : Balsaminaceae
Botanical Name : Impatiens balsamina L.

2. TAXONOMICAL CLASSIFICATION®
Kingdom : Plantae — Plants
Subkingdom : Viridiplantae
Infrakingdom  : Streptophyta - land plants
Superdivision  : Embryophyta

Division : Tracheophyta/Magnoliophyta/Spermatophyta - vascular plants
Subdivision : Spermatophytina/ Angiospermae —
seed plants, spermatophytes, phanérogames
Class : Magnoliopsida/Dicotyledonae
Subclass : Asleridae
Superorder : Asleranae
Onrder : Ericales
Genus - Impatiens L.
Species : Impatiens balsamina L. - spotted snapweed
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3. DIFFERENT NAMES OF THE PLANT®

linglish # Carden balsam, Garden jewelweed, Rose balsam, Spotted snapweed,
Touch-me-not, Jewel weed, Balsam weed

Hinli s Gul-mehndi, Gul-mendi, Gulmehndi, Gulmendi, Manjrya, Mehndj,
Phyaktuli, Timadia

Kannadi : Basavana paadadagida, Basavanapaada, Gowri hoo gida, Gowri hoovina

Gida, Gowri hoowvu, Karna kundala, Karnakundala
Malayalam  : Tilo-onapu, Mecchingom

Marathi : Chirdo, Terada

Ohriya : Haragaura

Panjabi t Tambol, Bontil

Sanskrit : Tairini, Dushpatrijati

Tamil + Alvartenkittumpai, Aivartyenki, Kacit-Tumpai, Kasittumpai,
Kopurattumpai, Kulin, Tucapattiri, Uropantikai, Uropantikaicceti,

- Utakatacceti, Utakatam

Telugu : Chilaka mukka puvvu, Kaasithummi, Kasi tummi, Mudda gorinta

Urdu : Gulemendi

Bengali : Dupati

Gujarati : Gulmendi, Tanmania

4. PLANT MORPHOLOGY

Lnpatiens balsanting L. is a sparsely-branched, pubescent or glabrate, annual erect herbaceous
plant with a stick but a soft stem and grows aboul 0.3 to 1 m in height (Herber 1864). The
leaves of the herb are alternately or spirally arranged along the succulent stems, lanceolate-
elliptic, and have serrate margins. They are about 4 to 10 cm long and 1.5 to 3 cm broad with
a deeply toothed margin. Steams of the herb bear alternate, up to 15 cm long, narrowly
lanceolate, acuminate, deeply serrate, glabrous leaves which bear decurrent, shot, pubescent
petiole, Flowers are showy and come in many colors (rose-colored - red, pink, purple, lilac,
mauve, white), axillar, pubescent, slender, shorler than the leaves ie. 25 to 5 em long,
produced in stalkless clusters in leaf axils, Flowers are hermaphrodites (having both organs)
and are easily pollinated by bees and other insects, as alsa nectar-feeding birds, The spurs
are incurved and about 1 to 25 em long, Fruits are fuzzy capsular, tomentose and hairy,
cllipsoid and narrowed at both ends, green turning to brown when mature with rigid
yellow bristles, and split open easily to scatter small seeds, Seeds are globose, tubercled,
reticulate, 0.5 em in diameter, and have black testa. Both flowers and fruits appeared during
rainy seasons (Thaler et al 2003) and Anonymous 1959), The colchicines treatment increases
the herb height, stem circumference, leaf length, and several branches.

5. TRADITIONAL USES

1. Whale hipatiens balsaming L. herb was used for medicinal and cosmetic purposes,
Different parts of the herbaceous plant were used in different traditional remedies and

('}
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for skin atflictions. Ethanolic juice from the leaves and flowers is used to treat warts and
anakebite (Binorkar et al 2008) and applied to burn (Yuan-Chuen Wang et al 2009). The
aerial part of the herb was used in Chinese medicine for the treatment of articular
theumatism, bruises, and beriberi (Chang Su 1977),

Ionputtiens balsamina L. herb has been used as indigenous traditional medicine in Asia for
rhenmatism, fractures, swelling, fingernail inflammation, and other ailments (Debashree
el al 2013).

In Korean folk medicine, this Impatiens species was used as a medicine called
hongseoninoa dae for the treatment of constipation and gastritis (Park et al 2003},

Chinese uses | balsamina L. as counteracting snakebite or ingested poisonous fish. Juice
extracted from the stem and rice liquor mixture was used to reduce swelling and heal
bruises. The dried pulverized stem ointment was used to reduce pain. The paste of
[lowers was used to treat back pain and neuralgia (Chinese Pharmacopoeia Commission
2010). The aerial parts including leaf and steam have been used locally for the treatment
of inflammatory, theumatic and pruritic diseases (The Committee of Chinese Materia
Medica 1996). Well-dried ripe sceds have been reported in Chinese herbal medicines for
the treatment of amenorrhea, abdominal mass, bone choking throat, and sores (Chinese
Pharmacopoeia Commission 2010,

The Vietnamese wash their hair with an herb extract to stimulate hair growth ie. to
slimulate the fallicles to grow hair (Christopher Cumo 2003).

he hydroalcoholic extract of the aerial part of lmpatiens balsaming L. herb was used as
an inhibitor of Sa-reductases, enzymes that reduce testosterone levels (Ishigure et al
2000). The basic active non-steroidal compound showing inhibition activity was isolated
- impatienol, 3-hydrosy-2-{[3-hydroxy-1, 4-dioxo (Z-naphthyl)] ethyl} naphthalene-1, 4-
dione. This study supports the use of the herb in folk medicine against male pattern
baldness.

In Korea and Bali, the juice of red petals of flowers and leaves (garden blossoms) was
used to produce an orange nail varnish

The seeds of the plant have been used to promote blood flow such as for the
suppression of post-childbirth pain.

In Thailand, I. balsamina L. has been traditionally used for the treatment of thorn or
glass-puncture wounds, abscesses, ingrown nails, and chronic uleers caused by an
allergic reaction to detergents (Farnsworth and Bunyapraphatsara 1992).

In some villages in Malaysia, leaves of I, balsamina L. have been pounded and applied
topically to treat split nails (Ong et al 2011).

Flivwers have a cooling, demuleent, and tonic effect and are used in the case of burns
and sealds, lumbago, and intercostals,

i Japan, squeezed juive of petals (white corolla) is used to treat several types of

dermalitis, including urticaria, and anti-anaphylactic (Chang Sul 1977).
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13. Tribal of Amarkantak, Madhya Pradesh of India, the herb is used for the treatment of
mflammation, burns, ulcers, constipation, arthritis, and urinary retention; in the
Pachmarhi region, roots extract is used for the treatment of irritation of gastro-intestinal
canal {Mishra et al 2012 and Srivastava et al 2012),

14 1 balsaming extracts show a long-lasting skin moisturizing effect and prevent dryness,
rough skin chap, dandruff, and splitting hair ends, hence are used to Prepare lotions,
creams, hair tonics, cosmetics, bath preparations, and detergents (Baskar et al 2012),

15. In China, to control the post-harvest decay and maintain the quality of the Newhall
navel orange (Citrus sinensis L.}, it was dipped into the extract of Intpatiens balsaming 1.,
stems. After 100 days of cold storage, it reduced the decay rate and weight loss of the
fruit from 10.2% to 6% and from 6.33% to 291%, with no deleterious effect on the
quality of fruits (Rong Zeng et al 201 ).

16. The dried herb is bailed in water to make tea which was used to (reat systemic bacterial
and fungal infections ar applied directly on the skin or nails in a plaster form to treat
Mcal infections Yang et al 2001).

17. Regular ingestion of large quantities of this herb can be dangerous due to its high
mineral content.

6. ETHNOBOTANICAL USES

Leaves and young shoots are cooked and eaten as a vegetable. Raw or cooked Seeds of this
herb are edible. The plant has been reported to have different pharmacological activities
such as antibacterial (Ahmed John, Koperunchalan 2012 and Xiaobo and Jiirgen 2013)
antimicrobial (Jain 2011 and Kang et al 2013), antifungal (Thevissen et al 2005), analgesic
(Debashree et al 2013). Antioxidant (Kang et al 2M13), anticancer (Baskar et al 2012y,
antitumor (Baskar et al 2012 and Ding et al 2008), anti-inflammatory, anlipraritic (Hisae
Oku, Kyoko Ishiguro 201 1), antidermatitic (Hisae Oku, Kyoko Ishiguro 2011), acute toxicity
(Takeshi et al 2013 and Benny et al 2014), m mnuito larvicidal activily (Marimuthu and
Mohan 2014).

The chemical and pharmacological studies have identified different flavonol and
naphthoquinone derivatives; some of them are showing strong antimicrobial, anti-
anaphylaxis, anti-inflammatory, itch alleviating, and anti-dermatitis activities (Ding et al
2008). Mucilaginous flowers have cooled, antifungal and antibacterial properties, anti-
tumor, antipruritic, anti-anaphylactic activily, treat pains in the joints, used to treat burns,
warts, scalds, and snakebites. Powdered seeds were given to women during labor to
provide strength. A dye can be obtained from flowers and leaves, and used for dyeing
fingernails and toenails,

A. BACTERICIDAL AND ANTIMICROBIAL ACTIVITY

Several bacterial strains show resistance Lo antibiotics; one of them was Helicobacter pylori.
H. pylori strains have resistance to antibiotics such as larithromycin (CLR), metronidazole
(MTZ), and levofloxacin (LVX). The extracts of different parts and whole herb along with
seeds and pods of Twipatiens bolsawing 1. 95% ethanol and study their activity against H.
pylori, The MICs values of 959 ethanol extract of (he pad were relatively low therefare the
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[l e further extracted by using different solvents such as water, acetone, or ethyl
e wene Lested against H, pylori. The MICs and MBCs value of ethyl acetate extract were
s dowest ameng all the solvent extracts; the value of MICs of water extract was even
Iyl than 95% ethanol extract. All the data and literature studies suggested that I,
B 1. extract was more efficient bactericidal against H, pylori than any other reported
ol estract of natural product n(Yuan-Chuen et al 2009). Infection with Helicobacter pylori
{hulerin i strongly associated with gastric cancer and gastric adenocarcinoma. Th_e isolated
dinprennds, 2-methoxy-1, 4- naphthogquinone (MeONQ) and stigmasta-7, 22- diene-3f-ol
(nprinanteral, 1, 2) from the pods and roots/ stems/ leaves of Impatiens balsaming, The
Iactericidal activity of MeONQ was dose-dependent which is not affected by the
vhvienment such as pH (Yuan-Chuen Wang et al 201).

H
alpha-Spinasterol alpha-Spinasterol acetats
1 2

The higher activity was due to different compounds isolated from Iipatiens balsaming L.
imcluding peptides, phenolics, quinines, and flavonols (Ishiguro and Oku 1997and Oku and
lshiguro 2011). The antibacterial activities of the extracts in different solvents such as
Iexane, Petroleum ether, Acetone, Methanol, and water of the plant “lmpatiens balsaming”
were screened against selective bacterial strains. The bacterial pathogens Shigella boydii,
Cinndida albicans, and Cryptococeus neoformans showed good positive results in all extracts,
methanol and aqueous extracts are more active (Ahmed John and Koperuncholan 2012).
Ihe in vitro antimicrobial activity of leaf and root extracts of Impatiens balsaming were
“ludied against selected microbial pathogens; ethanol extracts were more active against
bacterial than the fungal strains while the chloroform extract showed moderate
antimicrobial activity against the bacterial and fungal pathogens.

Various extracts of seeds of 1, balsaming L. showed potential antibacterial action against
tucillus antlwacis and Escherichia coli and antifungal action against Aspergillus miger and
Itesarium sp (Jain 2011). . The hexane extracts containing flavonoids, alkaloids, phenal,
tarmin, alkaloids, steroid, saponin, phenol, flavonoids, triterpenes glycosides, ete showing
ulrong activity against 5. aureps, K, prentnonia, P, vidgaris, and 8. marcescens microorganisms
(Manikandan et al 2016) The peptides known as [b-AMP1-4 isolated from seeds of I.
fniftining L, showing activity against different gram positive and gram negative bacterial
Atains and fungi (Tailor et al 1997 and Trevisan et al 2007). Flavonoids and
taphthoquinones (3, 4) such as quinone {Z-methoxy-1,d-naphthoquinone, 3) isolated from
the aerial part of the herb were found to have activity against fungi and food-borne
[uithogenic bacteria (Yang et al 2001). In the screening of various extracts of I. balsaning L.
Apinst different bacterial strains, the results of all tested bacteria show higher activity
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excepl Salmonelln paratyphii and Protens wulgaris (John and Koperuncholan 2013), The
ethanolic extract of leaves was containing a higher amount of flavanoids and phenolic
shows stronger antibacterial activity than the stem extract at the same concentration. The
leal extract was moderate activity against Salmonella typhimurium and Escherichia coli; slight
activity against Staphylococens aurens and Listeria monocytogenes (Kang et al 2013). The in-
vitro antimicrobial activity of various extracts of leaf and roots in different solvents were
studied; excellent results were found for ethanolic and chloroform exiracts against all test
microorganism (Rajendra et al 204).

Lawsone and lawsone methyl ether extracted from leaves has been reported as the
active constituents exhibiting antifungal and antibacterial activities (Farnsworth et al 11976
and Tripathi et al 1978); lawsone methyl ether was found to be the most potent and broad-
spectrum antimicrobial agent (Sakunphueal et al 2012). There are many research articles on
the anlimicrobial activity of naphthoquinones, the Methylene-3,3 -hilawsone extracted from
oot culture showing antimicrobial and antipruritic activity (Ishiguro et al 1994). The
isolatgd flavonoids and naphthoquinones extracted and isolated from leaves of Impatiens
balsaming L. also show anti-anaphylaxis (Ishiguro et al 1994), and anti-allergic (Oku et al
2002 and Ueda et al 2015 Jand anti-inflammatory (Oku et al 2002)activities. The lawsone
methyl ether extracted from leaves exhibited an intensive anti-tumor activity against HepG2
cells (Ding et al 2001).

The crude leaves extract in different solvents such as benzene, chloroform, ethyl acetate,
and methanol showed larvicidal activity against the larvae of three important vector
mosquitoes, viz, An. stephensi, Ae. negypti and Cx. quinguefascintus. Among all tested extracts,
methanol extract was showing the highest larvicidal activity (Marimuthu and Mohan 2014.
Antiacne effect of cream of leaves extract in methanol of lmpatiens balsaming L. towards
Propionibacterium acnes and Staplydococens epidermidis was studied. Among all the extracts,
15% extract showed the most effective inhibition of the growth of bacteria (Abdurraafi et al
2015).

B. ANTI-INFLAMMATORY AND ANALGESIC ACTIVITY

Aqueous leaves extracts of Impatiens balsmming L. has pc analgesic and anti-
inflammatory activities (Debashree et al 2013). The analgesic activity of the aqueous extract
of leaves of hnpatiens balswnina L. was studied in a suitable animal model by using the tail-
flick method; the results show a significant analgesic without any adverse effects
(Debashree et al 2013).

The analgesic and anti-inflammatory activities are studied by using the tail-flick method
and the carrageenan-induced paw edema method in albino rats respectively. The aqueous
extract of leaves contains anthocyanins, Cox-2 inhibitory naphthoquinones (lawsone,
lawsone methyl ether, methylene-3,3-bilawsone), kaemplerol glucosides, and flavonoids
such as quercetin; the higher amount of flavonoids possess analgesic activity, The methanol
extract of flowers of Impaliens balsamine Lo showed  strong and  dose-dependent
antinociceptive and CNS depressant aclivities in chemical and heal-induced mice models
(Imam et al 2012} which justifies the use of the plant in folk medicine to treat lumbago,
neuralgia, burns, and scalds. The in-vitro anti-inflammatory, antioxidant and antidiabetic
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activity ol ethanolic seed extract of Impatiens balsamina L. was studied by different methods
oy (Shivaji et al 2013). The results showed that the seeds of the plant have anti-
dichetic and anti-inflammatory activity and it was dose-dependent (Shivakumara et al
My

L. ANTI-DIABETIC ACTIVITY

Hillerent: phytochemicals were used to manage post-prandial hyper-glycemia at the
dipestive level or used as glucosidase inhibitors. The antidiabetic activity of compounds
wparated: from hydroalcoholic extract of flowers of Impatiens balsamina L. was studied
ainst a-glucosidase i.e. a-glucosidase inhibitory assay. Some of the isolated polyphenols,
plyveosides, and flavonoids were shown excellent a-glucosidase inhibitory activity (Qian et
il 2015). The n-Amylase is the enzyme that hydrolyses alpha-bonds of large alpha-linked
(ulyraccharides such as glycogen and starch to yield glucose and maltose; if the activity of
vnzymes amylase decreases or suppressed would delay the degradation of starch and
ulipusaccharides. The ethanolic extracts of the seed of Tnpatiens balsomina L. showed strong
-t anti-diabetic activity (Shivakumara et al 2014).

12, ANTIPRURITIC/ANTIDERMATITIC ACTIVITY

he balsamin ones A and B separated from the extract of the pericarp of the lmpatiens
futlsatfun have significant antipruritic activity (Ishiguro et al 1998). 35% Hydroalcoholic
extractof petals of Impaficis balsamin 1. was studied in atopic dermatitis model NC mice; it
wars o Lo be effective for the prevention and treatment of atopic dermatitis. Kaempferol
Fratinoside sl 2-hydvoxy-1A-naphthoguinone (lawsone) were effective phytochemicals,
prresent an extract suppressed seratching behavior and dermatitis at a 10 micron/kg dose
(Ol Ishigura 2001). The Kaemplerol isolated from the flowers of Ipatiens balsaming
shiwed inhibitory activity against mushroom tyrosinase. It also strongly inhibits melanin
preduction by Streptariyces bikiniensis in a dose-dependent manner, without inhibiting cell
powih (Soguadriato et al 1998 and Duh 1998),

I ANTIOXIDANT PROFERTY
Cisypen is oo highly reactive atom that can be becoming part of potentially damaging
vommaonly known as “free radicals.” Free radicals are capable attacking of
fealihe cells of the body and causing them to lose their structure and function. Such kind of
VI dnape cansed by free radicals makes a major contribution to aging and to
degiwialive discases of aging such as cancer, cataracts, immune system decline,
flivasilor dlisease, and brain dysfunction. Generally, free radicals have been
fesprinnible dorat least 50 diseases (fortunately; free radical formation was controlled
il by virious beneficial compounds known as antioxidants which are primary or
evnnidany pliy tochemicals,

Thesntionidant activities of ethanolic extract of air-dried seeds were determined by
tedicing power assay (Fe(TT) to Fe(Il) reduction), Phospho-molybdenom assay, and DPPH
free vdical seavenging assay. The extract shows a high level of free radical scavenging
T hivag et ol 2013). The ethanolic extract of the whole plant of mpatiens balsaming
i antidant activity (induced by chromium in male albino rats), at 200
b ol by welpht which was evaluated by chromium-induced oxidative stress in male
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albino rats (Baskar et al 2012). The antioxidant property of infusion of the plant was
evaluated by using ferric-reducing antioxidant power (49.23 + 1.07 pmol Fe(Il}/g) and
Trolox equivalent antioxidant capacity (47.36 + 2.55 pmol Trolox(I1)/g) assays, and total
phenolic content was determined by Folin-Ciocalteu method (4.47 £ 011 mg GAE/ g) (Sha et
al 2013). The antioxidant capacity of aqueous extract of flower of Impatiens balsaming was
evaluated by DPPH free radical scavenging assay and total antioxidant capacity (TAC), the
results (1140.36 {pg/ml) and 13.04 AAE) showing good activity (Archana and Bratati 2014).
The antimicrobial and antioxidant properties of various extracts of the stem in different
were studied by DPPH free radical scavenging and reducing power assay, all extracts
showed moderate antioxidant and good anlimicrobial activity especially antifungal
properties (Bu-Li Su et al 2012). The antioxidant properties of ethanolic extract of stem and
leaves were studied by DPPH assay; the leaf extract shows higher antioxidant activity than
those of stem because of higher total phenolic and flavonoid contents (Kang et al 2003).

F. ANTI-TUMOR ACTIVITY

The Impatiens balsaming has an extensive range of phytochemicals like naphthoguinones,
phenaljc acids, anthocyanidins, flavonoids, coumarins, glycosides, and steroids which have
effective  bioactivity. The two types of cancer inhibitors such as flavonoids and
naphthequinones were extracted from different parts of the herb. The lawsone, lawsone
methyl ester, and methylene-3,3"-bilawsone were proven to possess an intensive antitumor
activity, The major constituent quercetin inhibited the proliferation of human MDA-MB-435
breast cancer cells in-vitro and in-vivo, associated with down-regulation of signal
transductions in the cells (Bu-Li Su et al 2012).

The ethanol and chloroform extracts of leaves of Impatiens balsaming have shown in vitro
anti-tumor activity against the human hepatocellular carcinoma cell line HepGZ2, Further
separation and purification led to the isolation of 2-methoxy-14-naphthoguinone as an
active component (Ding et al 2003), The chloroform extract shows strong tumor inhibition
than curcumin. Crude leaf extract of hnpations balsaning leaves and isolated 2-methoxy-1,4-
naphthoquinone showed significant histoprotective effects on the pancreas, stomach,
duodenum, and spleen of tumor-induced mice (Herrera et al 2013). Methanol extract of
Impatiens balsamina L. decreases the cell viability of HSC-2 human oral cancer cells and
induced apoptosis. The results suggested that methanol extracts may be used to treat oral
cancer (Shin et al 2015), The methanol extract also may serve as a potential candidate for the
treatment of human oral squamous cell carcinoma cells; the extract decreases the cell
viability and induced apoptosis (Shin et al 2005). In another study, the ethanal exiracl of
Tmpatiens balsaming was investigated for in vilro cytotoxicity against transplantable and
antitumor activity by using human cell lines such as Hela and NIH3T3 cells by MTT assay
and Dalton’s ascites lymphoma tumor-bearing mice respectively. The extract at 200 and 400
mg/kg dose significantly increases the life span, decreases the cancer cell number, and
exerts a protective effect on the hemopaoietic system. The extract showed strong in-vitro
cytotoxicity against the Hela cell line without affecting normal cells. The results clearly
show significant antitumor and cytotoxic effects, which supports the ethnomedical use of
Tnpatiens balsaming in cancer therapy (Baskar et al 2012), A new dinaphthofuran-7,12-dione
derivative named Balsaminone A, B, and C, separated from seeds of Impatiens balsamina

SRR A Y LIMBRELLA L

celibiin menlerale cytotoxicity against cancer cell lines A549 (lung), Bel-7402 (liver), and
el (rervisg human neoplastic cell lines (Pei et al 2012). The study was conducted to
Deeenlipalie the  cytotoxicity  of  2-methoxy-1,4-naphthoquinone  against  gastric
Sl sreinoma (MKN45 cell line). The compound resulted in showing a good potential

wididate agent for helicobacter pylori infection-related diseases at a dose higher than 50
P v superoxide anion catastrophe (Wang and Li 2012).

Il phenolic compounds (two containing nitrile group) isolated and characterized from
e Hlowers of Inpatiens balsaming were subjected to cytotoxic studies by determining their
ihibitory effects on human tumor cell lines (A549, SK-OV-3, SK-MEL-2, and HCT15) in

i1 tming the sulforhodamine B (SRB) assay, their neuroprotective activity by determining
i ellects on nerve growth factor (NGF) secretion in €6 cells, and their anti-neuro-
ilnimatory activity by measuring nitric oxide (NO) production in lipopolysaccharide
(1 1% shimulated BV-2 cells (Chung Sub Kim et al 2015). The phenolic compounds showed
| ylotosde activities against the SK-MEL-2 cell line.

I, CULTIVATION
It 1 commenly grown in gardens but has also naturalized in many countries around the
worlil, appearing mostly in disturbed areas. It is suitable for flower beds and containers.
Piopagate by seeds.

N ETYMOLOGY
Il Cienus name means impatient, referring to the exploding seed pods.

), SECONDARY METABOLITES:

Iw major secondary phytochemicals were commenly identified and isolated from the
dilterent parts of the herb including fatty acids, naphthoquinones, coumarins, phenalic
Wiy, quinones, flavonoids, triterpenoids, glycosides (Li et ol 2011), peptides,
[ oeyanidins, anthoeyanidins, tannins, saponins, alkaloids, essential oils, and steroids, etc
| Balim et al 1962), The Impatiens genus was a rich source of organic acids, anthraquinones,
il Havonoids.

A uinone (2-methoxy-1,4-naphthoquinone) and bisnaphthoquinone derivative isolated
frinn the aerial part of the herb (Yang et al 2003), other quinones such as lawsone,
[lvaurinone,  2-methoxy-1,4-naphthoquinone  (MeONQ), naphthalene-14-dione  and
lnpatienol (lshiguro ef al 2011) have been isolated from the petals, pericarp, and aerial parts
ol the plant (Fukumeto et al 1996).

Alvoholic extracts of dried seeds show the presence of alkaloids, flavonoids, terpenoids,
s, and tannins, Peptides, known as Ib-AMP1 (a highly basic small antimicrobial
pepliele with 20 residues) (Sunil et al 1998, Yuan-Chuen Wang et al 20011)  baccharane
[ fterpeniid, Hosenkol-A, and baccharane glycoside (Shoji et al 1994), namely hosenkosides
VU T G K, L and M(LE et al 2011) (5-12) extracted in aqueous methanol and ethanol by
WHamonie extraction from I, balsmminag L. seeds and separated by using HPLC electrospray
[onlsation mass spectrometric detection and evaporative light scattering detection.
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O‘R H—OH oy
2 &%) Compound Ry R Compound Ry Ry
ek Ry Re R posenhoside B Gloi2-4]Gle  -Gie Hosenkeslde ©  -Gie(2-1)Gle  -Gle
Hoserkoside K Glo24)Gls  Glc  B6  pouankaside P Gio(2aiyl G Hosonkoslde & Gle(2-4)Xyl  Gle

Hosenkoside M -Glo[24)yl  -Gle  -Gle
Hosenkoside A -Gle(2-1)Gls  -Gla  H
Hosenkoside L -Gle(2-T)Xyl  Glc  -H

Fig. 1: Hosenkoides Isolated from the Aleoholic Extract of Dry Seeds of I Balsamina,

A new monoglycerides such as (-) (R, Z} glycerol-1-ocladec-9-encate was isolated from
seeds and characterized (Patra and Chaudhari 1988). Two flavones glycosides such as
quercetin-3-0-[a-]-rhamnose-(1—2}-p-d-glucopyranosyl]-5-0-f-d-glucopyranoside,
quercetin-3-0-[(6""-O-caffeoyl)-a-]-rhamnose-(1—2)-f-d-glucopyranosyl]-5-O-p-d-
glucopyranoside (14), a viscous oil, alpha-amyrin (13), beta-sitosterol (16), alpha-spinasterol
(1), balsaminasterol and an anthraquinone glycoside were isolated from seeds and
characterized by different spectral studies (Shoji et al 1983 and Patra and Chaudhari 1968).

= HO.
g 0.
OH O A O A .0H R= Ti:[
HO \)\[ ,L o .,
i OH “OH
RO ¢ OH
zH OR
alpha-amyrin [13) Quercatin 3-0-[2-0-(6-0-E-feruloyl)-beta-D-glucopyrancsyl}-

beta-O-galectopyrandside {14)

alpha-Sitosteral (15) Beta-Silosterol {16)

Fig. 2: Monoglyceride and Sitosterol Isolated from Seeds of I. Balsamina.
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\ e 1IPLC method has been developed and validated for three main bioactive
doplithewguinones e lawsone, lawsone methyl ether, and methylene-3,3-bilawsone
btk ool 2010}, and two new tetrahydronaphthalenes (17-18) as 1o, 2a-diol-4a-
ey 12 3 A-letrahydronaphthalene and 1a, 20, 4f-triol-1, 2, 3, 4-tetrahydronaphthalene

o tmlated from stem and elucidated their structures (Chen et al 2010).

OCH,CH3 OH
: : 'OH - “OH
OH GH
1a, 2a-diol-4a-ethoxy-1, 2, 3, 4- 1a, 2a, 4p-triol-1, 2, 3, 4-
tetrahydronaphthalene (17) letrahydronaphthalene (18)

Iiig. 3 Compounds Separated from Hydroaleoholic Extract of Stem of L Balsamina.

Iavonoids (Ding et al 2008, Ishiguro et al 1997, Oku et al 2001, Ishiguro et al 1994,
abunphuenk et al 2010, Lee et al 1994) such as kaempferol, quercetin, rutin, astragalin,
tleotitlorin, naringenin, and their derivatives; lawsone, hennotannic acid, lawsone methyl
sher, methylene-3,3"-bilawsone (Sakunphueak et al 2010) were isolated from petals and
loven of 1, halsanring L.

I flowers of the herb containing flavanol, kaempferol (4'.5,7-trihydroxyflavonal),
Jeretin (34,5, 7-tetrahydroxyflavonol), and myricetin (3°,47,5',5,7-pentahydroxyflavonol);
Lavmplerol (39) and myricetin (38) was found in petals and sepals while quercetin was
lnlatedd from sepals only (Clevenger 1958). Kaempferol and its derivatives such as
Laemplerol 3-glucoside, kaempferol 3-glucosylrhamnoside, kaempferol 3-rutinoside and
Lampleral 3-{p-coumaroyl) glucoside was reported and quantified present in the L
Vit (Hua efba al 2001 and Calderon-Montano et al 2011). The structure of kaempferol
whiich was isolated from white petals was determined by spectroscopic techniques and is
| aemplernl-3-0-[2"- O- a - L- rhamno pyranosyl - 3" O-f-D- glucopyranosyl] -f- D-
Jlueopyranoside (Fukumoto et al 1994). Some polyphenols, glycosides, and flavonaids were
Cparatied from the hydroalcoholic extract and studied their antidiabetic activity (Qian Li et
J|015). Various flower colors exhibited in this species were due to the presence of
jlycimides of three anthocyanidins: pelargonidin (25), peonidin (26), and malvidin ( Raliph

vl 14956,

w white flower of I balsamin used in Korean medicine was investigated for its
(vt hemicals; the phenolic compounds (19-42), phenolic containing nitrile groups (19),
sl Laweon methy] ether were extracted and isolated from methanal extract Chung Sub
bl et al 2015,
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5. CO0H

|
~—CN (20) HO

RO 5
= OH - hydroquinon, (21}
R =H- balsamitril R= t:t‘:cﬂu-l;hyﬂm?c;:nmu:e acid R = H - trans-p-coumaric scid
oS -balsamitril 3- g - cOOM - p-hydroxyhenzeic acld methyl ester R = OCHs - trana.ferulic acid
0-b-D-glucoside (13}

| COOH
|
| CH "
/@f\l B R .
HO OH (24
tyrasol (22) 23 R = a-0H - (35,4R}-3,4-dihydroxy-3,4-

R =H - protecatechuic acid
R = CH; - vanilic acid

dihydronaphthalen-1(2H})-ons
R = [i-OH - (35,45)-3,4-dihydroxy-3,4-
dihydronaphthalen-1{2H)-one

Fig. 4: Phenolic Compound Isolated from Methanali Extract of White Flowers of I, Balsamin

The phytochemical investigation of flowers afforded four new triterpene saponins

| (Balsaminside A-D 28, 29, 45), glycosides, autantiamide acetate (36), and glycerol

Q(E),T1(Z),13(E)-octadecah‘imoy] ester (47). The bioassay of all investigated compounds

" showed that all the compounds had significant cytotoxic activity against t-HSC/Cl-6 cells.

| Therefare, triterpene saponins are potential functional food ingredients that can be used as
new anti-hepatic fibrosis agents (QianLi et al 2017).

Balsaminones A (28) and B (29} (Dinapthofuran-7,12-dione derivatives) were isolated
| from the pericarp of Impatiens balsanrimg, along  with 2-methoxy-14-naphthoquinane,
I compounds having significant antipruritic activity (lshiguro et al 1998),

| OH

' petsrgonidins (25 OH ot 26} OH eyaniding (27)

' o

|I 0}_.-0“ o =

| b Yo Q‘ ) 206

| 4 N HO™ o~ g

O T oo,

' oH \ HO 0" Yo 9
baisaminonss A (2] i B20) i {30) 1)
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o
(4}
Ry=H,Ry= OH, Ry = H, R, = OH
Ry=H, Ry = OH, R, = OH, R, = OH
Ry =Glu, Ry = OH, Ry = H, Ry = OH

Ry = Glu{6 -1)Rha, Ry = OH, Ry = M, R, = OH

%0 0\570\
Rym®
Ry = Gluf§ -1)Rha, R, = OH, Ry = OH, Ry=OH P\lé’\r-(mg]"

Ry =Rha, Ry = OGIuy, Ry = H, R, = OBl

OH O

Ry = Glu(6 -1)Rha,
o OH

OH

Vig, 5: Kaempferol and its Derivatives S

T
Balsamina.

d from Hyd

Icoholic Extract of Flowers of I

OH OH
oH
ey ey L
%o & o
. OH
OH
Ko

Q2o
e
d  Ho <oy OH
{312‘ Ry = 0Glu
Ry=OH, R, = OH B3 oH
Ry = OCHy. Ry = OH oM
Ry =0H, R; = 0Glu OH
Ry = DCH;, Ry = OGI 0 &
Ry = OCH,CHs, Ry = OGIU A~ N
Ri= O(CHs:CHa. Ry = OGI HO;;_;,,F\A/ OH
Ry = O{CH}sCHy, Ry = OH OB g

Fig. 6: Compounds Separated from Hydroalcoholic Extract of Flowers of I, Balsamina.

o ) -
SR YR
= o
H?j% :glz%'?o,ﬂ

O™ oron
OH
@ OH
OH

OH

myricetin (38}

L~ Ph
Q\fcﬂm
Hi :]/k = o
Ph

autantismide acetale (36)
OH
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OH O HiC—7—0
HO Zr

ricotiorin (4 PO gy narinigenin (42}

Fig. 7: Compounds Separat d from Hydroalcoholi Extract of Flower Parts and Leaves of I
Balsamina.

Four ?iﬂavunoid glycosides (43) along with several known compounds such as
?chchysnc acid (44) were obtained from the white petals of [mpatiens balsaming and
investigated for potential neuraprotective activity using C6 cells and cytotoxicity against
some human tumar cell lines, but they are inactive against all the tested cell lines™.

4]
oH © _\,Jj;.ou
v
biflavonald glycosides (43| o OH wchinocystic acid (44)

|R - H, o-L-Rha}

Wiy A B UMBRE

" Qiycasides (48)
oH HO

Balsaminalide A-D (45)

0
)
; oS RER
W w WEHDCHy  (CHalaCH H H Ho L ho- 5 =y o
Ho— P

o
9, 7 /mﬁ

o HG/W 4 HQ/W = HO=" 5N
HO ,. HO aH K W HO

0,
L ] Ry = HO
G HO

W\/\” Ao

mathyl Unclanate (47}
Fig. 8: Compounds Separated from White Petals of L Balsamina.

e total flavonoid and total phenolic content were higher in leaf extract than those of
e extracts, as the harvest time delayed phenolic contents of stems were significantly
Jevreased but the total phenolic and total flavoneid contents of leaves were significantly
iereased by Kang et al (2003).

(6]

.\:‘ -
T b OH
Impatiencd (48) Mathylene-3,3 bilawsone (48 Lawsooe (0] Lawsone methyl ether (3}
(o] (s}
! I OH ! l OH
oH OCH;
O a
2,3-dihydroxy-1 A-naphthoquinone 2-hydroxy-3-methoxy-1 A-naphthoquinone
(51) (52)

Fig, 9: Flavonoids Present in Leaves of I. Balsamina.

T'he flavonoid, methylene-3,3 -bilawsone Oku et al (2002, 2003) has been reported as a
iaphthoguinone (Imam et al 2012 Shivaji et al 2013) and extracted from the roots culture of
| putsaming Panmichayupakaranant et al (995). Different phytnchem.icals such as salicylic
Jidl, sinnapic acid, cafeic acid, scopoletin (T—hydrcxy-ﬁ-met]-lmycaumarin), 2-hydroxy, 1.4-
naphthoquinone, and 2-methoxy-1,4-naphthoquinone were extracted and purified from the
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leaves (Kang et al 1942) and stem of I balsamin. A new biscoumarin, 4,40-biisofraxidin was
isolated from the roots of I, balsaminag, (Baskar el al 2012).
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