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ABSTRACT

Diabetes mellitus is the world’s major public health issue and has been dubbed the
“Silent Epidemic” of the twenty-first century. This is the first ethnobotanical explo-
ration to document the folk medicinal usage of plants with therapeutic antidiabetic
properties by the Pnar tribes of East Jaintia Hills, Meghalaya. Forty-one practitioners
and knowledgeable people were interviewed using a semi-structured questionnaire.
Field inventories were then conducted to collect plant material for botanical identi-
fication. In this study, 51 plant species belonging to 34 families and 45 genera have
been identified. This study indicates that herbs were the most prevalent living form
used (N = 23) for the treatment. Rhus semialata is one of the most frequently cited
medicinal plants, with a Relative Frequency of Citation (RFC) of 0.73. Moreover,
the details about the phytochemicals and the pharmacological activities of identified
plant species have been reviewed and disclosed. Agricultural expansion, deforesta-
tion, urbanization, and unscientific exploitation of the forests were cited most when
respondents were asked about the threat to medicinal plants. Of the 51 plant species,
12 are included on the IUCN Red List. Therefore, this documentation of indigenous
plants would create awareness about the importance of medicinal plants and their
conservation and protection.

Keywords: Diabetes, Ethnomedicine, East Jaintia Hills, Indigenous knowledge, Me-
dicinal plants, Meghalaya

Introduction

Diabetes mellitus is a metabolic disorder and a

adults (20-79 years) of the world’s population are

major growing health problem that gradually af-
fects different body organs. It is defined as a rise
in blood glucose levels after any sort of meal [1].
Insulin insufficiency or dysfunction is the cause of
diabetes. This disease develops slowly, with
symptoms appearing several years after the com-
mencement of the disease. Severe and irreparable
problems might occur during this period [2]. Dia-
betes is preventable, but if it is not well controlled,
it increases the chance of developing other ill-
nesses, notably cardiovascular problems. It occurs
because the majority of diabetic patients also have
other additional disorders, such as hyperlipidemia,
hypertension, obesity, and reduced physical activ-
ity, which contribute to the etiology of cardiovas-
cular diseases. It is estimated that 537.3 million
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living with diabetes, and 6.7 million died in 2021.
Moreover, diabetes is predicted to affect 643 mil-
lion people by 2030 and 783 million by 2045 [3,
4].

Diabetes is linked to many long-term conse-
quences, including damage to blood vessels, sores
and infections, vision problems, a decreased abil-
ity to manage blood pressure and cholesterol,
nerve damage and discomfort pain, requiring early
diagnosis, treatment, and lifestyle adjustment[5].
Treatment of diabetes without side effects is still
challenging for the medical community. Cur-
rently, there are several drugs available to treat hy-
perglycaemia in type 2 diabetes, including bigua-
nides and sulfonylureas; however, these drugs
have side effects [6]. Therefore, an increasing
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number of people are opting herbal medicines as
an alternative therapy for diabetes owing to their
fewer or no adverse effects [7, 8].

Natural products, particularly those of plant
origin, have always been a great source of medi-
cations. Many of the now available drugs were
produced from them, either directly or indirectly
[9]. Such herbs have shown antidiabetic efficacy
when assessed using various types of experimental
tools [10]. Wide arrays of plants contain flavo-
noids, alkaloids, carotenoids, glycosides, and ter-
penoids, which have antidiabetic properties [11].
The anti-hyperglycemic effects of these plant con-
stituents are often attributable to their ability to in-
crease pancreatic tissue efficiency, achieved by
enhancing insulin production or reducing intesti-
nal glucose absorption [12]. Therefore, despite the
availability of antidiabetic medications on the
market, plant-based therapies are important com-
ponents of modern pharmaceuticals, especially in
rural areas, due to their accessibility, affordability,
and lack of side effects.

The therapeutic impact of medicinal plants in
Meghalaya's North, East, South, West and Central
regions indicated that this state is a huge area to
utilize herbs for treating common ailments, includ-
ing fever, headache, infected wounds, stomach
problems, etc [13,14,15]. However, there are very
few published records on the ethnomedicinal use
of the Pnar tribe. Therefore, the primary goal of

this study is to highlight the number of medicinal
plants recommended for the management of dia-
betes in the East Jaintia Hills, Meghalaya.

Material and Methods
Study area

Meghalaya, one of the Seven Sister States of
North-eastern India, is surrounded by three unique
tribal tribes- the Khasis, the Jaintias, and the Ga-
ros, each of which inhabits their respective hill dis-
trict of the state. The study area, i.e., East Jaintia
Hills district (Figure 1), is categorized as a remote
area with few healthcare resources, leading resi-
dents to rely on traditional medicine. Traditional
healers who use medicinal plant-based combina-
tions for a variety of maladies show that traditional
medicines are still a crucial component of their
modern health treatment [16]. It is felt that pro-
spection and exploration of medicinal plants,
which play such a significant part in the health
care of Pnar tribe, are needed to intensify a greater
effort.

East Jaintia Hills, the eleventh district of Me-
ghalaya, has a moderate climate with a humid sub-
tropical monsoon-type environment. It is located
between 25°21'29.74" N latitude and 92°22'05.0"
E longitude and covers an area of 2040 sq. kilome-
tres at an elevation around 1262 m above mean sea
level. The rainy season starts from mid-May to
September, with November to January being the
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Figure 1. Location map of the study area

JTLS | Journal of Tropical Life Science

572

Volume 13 | Number 3 | September | 2023



F Bamon, Lalnundanga, 2023 / Ethnomedicinal Plants Used by the Pnar Tribes of Meghalaya for the Treatment of Diabetes Mellitus

coldest months with an average temperature of
8.2°C (46.8°F), and the warmest month is August,
with an average temperature of 29.5°C (86.1°F).
The average annual temperature is about 18°C
(64.4°F). The district is 97 kilometres from the
state capital, and the National Highway 44 con-
necting Shillong and the eastern region of Assam
passes through the district. The majority of the in-
habitants in this area are Pnar tribes, and they all
communicate in Pnar dialect.

Ethnobotanical data collection and investigation
method

Field investigations were conducted in the
East Jaintia Hills district between 2019 and 2021.
Information about ethnomedicinal plants was ob-
tained using questionnaires and semi-structured
interviews with traditional healers and local peo-
ple who can formulate remedies for their families
or neighbours. The interactions mostly focused on
their prior experience, the type of dosage form
they used, duration of use, portions used, and the
source of their knowledge. Medicinal plants indi-
cated by the informant were photographed and
noted with local names. Informants were urged to
exhibit or gather the plants they use to treat diabe-
tes wherever feasible. Field collected plant sam-
ples were dried and compressed in newspapers.
Newspapers were replaced every day until they re-
mained dry after compression. The dried speci-
mens were mounted on herbarium-sheets accord-
ingly [17], and identified with the aid of existing
key books viz—Flora of Assam [18], Forest Flora
of Meghalaya [19] and various e-floras. The Bo-
tanical Survey of India, Shillong, was later con-
sulted to confirm species. The authenticity of the
scientific and author names of the medicinal plants
was  further  confirmed by  accessing
www.plantsoftheworldonline.org and
www.theplantlist.org (in August 2020).

Data analysis

The collected data were pooled and analyzed
in Microsoft Excel 2019. The tables, pie-chart, and
graphs represent the result of the overall ethnome-
dicinal study in East Jaintia Hills, Meghalaya. In
the current study, the following indices were cal-
culated.

The Relative Frequency of Citation (RFC)
value for medicinal plant species is calculated
based on the referencing percentage of respond-
ents for each species. The Frequency of Citation

(FC) is the number of respondents who cited a spe-
cific species. The following formula proposed by
Tardio and Pardo-de Santayana, 2008 [20] was de-
termined to calculate RFC:

FC
RFC = W'(O <RFC<1)

RFC refers to the Relative Frequency of Citation,
FC refers to the Frequency of Citation for each
species, and N is the total number of respondents
who participated in the survey. RFC varies from 0
(when no one refers to a plant as being useful) to
1 (when all informants consider a certain species
beneficial).

The Family Importance Value (FIV) Index
was determined by estimating the proportion of in-
formants who mentioned a certain family [21]

FC(Famil
( amly)><

FIV = 100

Where FC is the number of informants who men-
tioned a certain family, and N is the total number
of respondents.

Results and Discussion
Socio-economic characteristics of the inter-
viewed households

The findings indicated that all interviewees
who participated were married and were Chris-
tians. Among the 41 individuals, 23 (56%) males
and 18 (44%) females, aged 29 to 83 years, were
interviewed. The majority of the interviewers had
primary education (32%), and 17% had attended
up to higher education. As indicated in Table 1,
the majority of the informants do not practice eth-
nomedicine full-time, or as a vocation; only 12%
rely on ethnomedicine as their primary source of
income. Most men were engaged in agriculture
and business as their primary occupations, while
most women were housewives. According to the
mode of knowledge and practice experience ac-
quisition, 46% of people obtain their knowledge
from heredity and 54% through personal experi-
ence. Every interviewer had at least 10 to 20 years
of expertise in their field, and 41% had more than
32 years of experience. These basic findings indi-
cate that indigenous knowledge is well established
among the elderly but appears to be declining in
the younger generation as knowledgeable people
keep their information secret.
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Table 1. Demographic profile of informants (N=41)
Demographic Variables Frequency (%)
Gender Male 56
Female 44
Age group (years) 29-39 years 15
40-46 years 17
49-62 years 46
63-72 years 12
73-78 years 10
Educational qualifications Iliterate 12
Primary 32
Middle 24
Matriculate 15
> Matriculate 17
Occupation Herbal healer 12
Farmer 24
Government Servant 15
others 27
None 22
Mode of acquisition of knowledge Inheritance 46
Experience 54
Duration of working experience 10-20 years 49
21-31 years 10
>32 years 41

Documentation and enumeration of medicinal
plants

The present study provides information on 51
medicinal plants, divided into 45 genera under 34
families, used by Pnar tribe for antidiabetic ther-
apy. It is summarized in Table 2 and Figure 6. The
most prevalent living forms among the identified
plants were herbs (23 species), and trees (17 spe-
cies). However, other growth forms were also
identified and represented in (Figure 2a). The ma-
jority of plants' life spans were recorded as peren-
nial (82.35%) and annual (17.65%) (Figure 2b).
Most of the respondents obtained medicinal plants
from forests or jungles (37.25%), gardens or farms
(33.33%), and the rest (29.41%) were either im-
ported or purchased from a nearby town or neigh-
bouring regions (Figure 3). Herbs, which are the
most commonly used, are generally easy to find,
handle, and prepare, according to the participants.
The substantial percentage of woody plants in our
study is likely due to ability of trees to endure
abundant rainfall, thus resulting in their richness
and availability throughout the year.

Frequency of plant part(s) utilization

Diabetes patients require treatment all year
long. Leaves, roots, and stems are widely available
and can be harvested at any time of the year,
whereas fruits, flowers, and seeds are seasonal. In

our study, the most frequently used plant parts are
the aboveground plant components, i.e., leaves (22
species), because they are the major photosyn-
thetic organs and serve as a reservoir for anti-le-
thal exudates as well as being rich in bioactive sec-
ondary metabolites and therapeutic benefits for
human health [22]. However, the following parts
are used for diabetes treatment as depicted in Fig-
ure 4 fruits (14 species), complete plants (7 spe-
cies), flowers (4 species), seeds (3 species), pods
(2 species), bark (3 species), and subterranean por-
tions of roots and rhizomes (5 species).

Mode of preparation and administration

The findings of our study validated that infu-
sion and decoction (Figure 5) are the most fa-
voured methods of administration, which is con-
sistent with the findings of Nadaf et al. [23] and
Napagoda et al. [24]. For most ethnomedicine in
the research area, there is no standardized measure
for the dosage. The dosage to be consumed is
specified by traditional healers and experienced
individuals, or it may also be taken depending on
the severity of the condition. (Table 2).

Family importance value (FIV) of medicinal
plants

The families with the most antidiabetic spe-
cies, based on the number of FIV index was Ru-
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Figure 3. Source of medicinal plants used in the treatment of diabetes ailments

taceae (4 species with FIV 9.76) followed by Cu-
curbitaceae (3 species with FIV 7.32), Acan-
thaceae, Amaryllidaceae, Apiaceae, Apocyna-
ceae, Euphorbiaceae Fabaceae, Malvaceae, Me-
lastomaceae, Myrtaceae, Poaceae, Solanaceae and
Zingiberaceae, (2 species with FIV 4.88 for each).
The other remaining families were represented by
one species each with an FIV Index of 2.44 (Fig-
ure 6 and Table 2). Similarly, Momin et al. [25]
reported that the Rutaceae family has the largest
number of plant species from a study conducted in
the Garo hills region of Meghalaya.

Relative frequency of citation and frequency of
citation
The frequency of mentioned antidiabetic ef-

fects in the interview for each plant ranged from
0.07 to 0.73, as shown in Table 2. Rhus semialata
Murray was the most cited medicinal plant with an
RFC of 0.73, followed by Emblica officinalis
Gaertn. (0.63), Solanum muricatum Aiton (0.54),
Passiflora edulis Sins (0.49), and Ziziphus jujuba
Lank (0.46). The ethnomedicinal plant species
with high RFC values indicate that the majority of
the people in the research area choose to use plants
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that are easily accessible, abundant locally, and
have widespread knowledge among the local com-
munities. Also, plants with a high frequency of ci-
tation are known to have a range of phytochemical
substances.

Ammomum aromaticum Roxb has the lowest
FC value with 0.07, indicating that the species is
less commonly used for antidiabetic treatment, but

Fruit

23y, T

Bark
5%

6%
Bulb/
3%

whole plant
1M1%

it is abundant in the wild and is mostly used for
making local rice brew, which is locally known as
‘Sadhier or Kiad’. Indigenous people believe these
drinks have restorative and medicinal properties,
which can cure diarrhoea and urinary tract disor-
ders. It is considered a health tonic, and a minimal
amount is advised daily. However, because this
drink contains alcohol, excessive consumption can

Root/Rhizome
0,

8%

Seed
5%

\ Pod

3%

Leaf
36%

Figure 4. Depicting the usage of different parts of plants for the treatment of diabetes
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Figure 5. Distribution of formulation usage taken for the treatment of diabetes by the Pnar tribes
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Figure 6. Family wise species arrangement with FIV Index

lead to intoxication and be harmful to one's health.

Phytochemicals of the reported ethnomedicinal
plants

Our literature survey has indicated that the com-
mon phytochemicals and pharmacological activi-
ties in the reported plants are alkaloids, flavonoids,
glycosides, terpenoids, tannins, and saponins (Ta-
ble 2). These phytochemicals have been reported
to have good antidiabetic properties. Flavonoids
reduce diabetes aetiology and consequences by
regulating glucose metabolism, hepatic enzyme
activity, and lipid profile [26]. Tannins enhance
the pathologic oxidative state of a diabetic condi-
tion by increasing glucose uptake and inhibiting
adipogenesis [27]. Saponin helps lower blood glu-
cose levels by blocking the enzymes that convert
disaccharides to monosaccharides [28]. Glyco-
sides help stimulate insulin secretion and inhibit a-
amylase and a-glucosidase [29]. Triterpenes have
the ability to block glucose metabolism enzymes,
prevent diabetic complications, and regulate
plasma glucose and insulin levels [30]. Therefore,
these plant species commonly used by Pnar tribes
for the treatment of diabetes should be further
studied in vivo and scientifically validated. The
outcome of scientific validation of this therapy

may result in the discovery of promising phyto-
chemicals against diabetes. Further, this finding
will give ideas to synthetic organic Chemists to
design and create novel compounds with enhance
antidiabetic activity.

Conservation status and threat to medicinal plant
resources

According to the IUCN Red List Categories
and Criteria (Assessed on August 91, 2022), 10
plant species were of Least Concern, 1 species was
Data Deficient (2.1%), and 1 species was near
threatened (NT) (2.1%), while the rest of the spe-
cies have not yet been assessed, and the population
trend status for each species is mentioned in (Ta-
ble 3). Based on findings from the field survey,
medicinal plant species are increasingly at risk
from habitat degradation. The main causes listed
were deforestation, fire, agricultural expansion,
construction, overgrazing, urbanization, and un-
scientific exploitation of forests. The results of La-
mare and Singh [87, 88] also indicated that extrac-
tion of limestone and the open dumping of over-
burden from adjacent mines have a negative im-
pact on soil, water, and air quality, as well as on
forest health and water availability, which eventu-
ally affects the flora and fauna of the study area.
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Table 2. Details of ethnomedicinal plants used to treat diabetes in the East Jaintia Hills district
Family Botanical Vernacular Ha Part Rgu.te of. FC REC Class of com-
Name name bit used Administration pounds
Acanthaceae Phlogacanthus ~ Dein kajut Sh L; Fl An infusion of 9 0.22  Tannins, alka-
puninervius T.  (so) leaves is taken lodis, saponins,
Anderson orally once a proteins, carbohy-
day. Curry pre- drates, and phe-

pared from aerial nols [31].

portion is eaten

with rice.

Phlogacanthus ~ Dein kajut Sh L; Fl Infusion of 5 0.12  Tannins, alka-
thyrsiformis (stem) leaves is taken loids, saponins,
(Roxb. ex orally once a proteins, carbohy-
Hardw.) day. drates, and phe-
Mabb. nols [31].
Acoraceae Acorus cala- Khahmat H Rt Decoction of 11 0.27  Carbohydrates,
mus L. roots is adminis- alkaloids, glyco-
tered orally, 2-3 sides, coumarin,
cups a day. saponin, deoxy
sugar, flavonoid,
quinones, and
phenols [32].
Amaryllidaceae Allium cepa L.  Piat H Bb Juice of raw bulb 13 0.32  Flavonoids, S-

is taken with methyl cysteine

meals. sulfoxide, S-pro-
pyl cysteine sul-
foxide, cycloal-
liin,thiosulfinates
and sulfides [33].

Allium sa- Rasun H Bb Raw bulbs are 17 0.41  Carbohydrates,
tivum L. consumed with vitamins, amino
rice twice a day. acids, and lipids
components [32].
Anacardiaceae Rhus semi- Soh bluh T Fr Fruit infusion is 30 0.73  Flavonoids,
alata Murray taken twice a triterpenoids, phe-
day. nolics, tannins,
coumarins, Uru-
shiols, steroids,
fatty acids,
lignans, and aro-
matic alkanes
[34].
Apiaceae Apium graveo-  Selery H w Decoction of the 9 0.22  Caffeic acid. gal-
lens L. whole plant is lic acid, ferulic
taken orally once acid, quercetin,

a day. luteolin, chloro-
genic acid, syrin-
gic acid, p- cou-
maric acid, and
vanillic acid [35].

Centella asiat-  Takhieh H W A decoction of 10 0.24  Alkaloids , flavo-
ica (L.) Urb. the entire plant is noids, phytoster-
given once a day. oids, and phenolic

Most of the time compounds [36].

is consumed as

salad.

Apocynaceae Alstonia Dein thlen T B; Rt Infusion of bark 8 0.20  Alkaloids, flavo-
scholaris (L.) and roots is ad- noids, glycosides,

R. Br. ministered orally saponins, tannins

every morning and triterpenoids

on an empty [37].

stomach.

Catharanthus Syntu jri H L; Fl Three pieces of 11 0.27  Phenolic com-
roseus (L.) G. fresh leaves or pounds and alka-
Don flowers are con- loids such as vin-
sumed regularly. cristine, vinblas-
tine, alstonine,
JTLS | Journal of Tropical Life Science 578 Volume 13 | Number 3 | September | 2023
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Botanical Vernacular Ha Part Route of Class of com-

Family Name name bit used Administration FC RFC pounds
serpentine, reser-
pine, and aja-
malicine [38].

Araliaceae. Hydrocotyle H Y Fresh juice is 7 0.17  Coumarins, flavo-
javanica Takhieh heh taken once a day. noids, saponins,
Thunb sla terpenoids, phe-
nols, glycosides,
cardiac glyco-
sides, tannins,
steroids and phy-
tosterols [39].
Asteraceae Vernonia Dein shini Sh L Infusion of 13 0.32  Reducing sugar,
amygdalina leaves is taken glycosides, flavo-
Delile once a day. noids, saponins,
terpenoids, alka-
loids and tannins
[40].
Caricaceae Carica pa- Soh kym- T FL; L Fried flowers are 15 0.37  Saponins, glyco-
paya L. phor taken every day sides, terpenoids,
to reduce the alkaloids, poly-
blood glucose phenol, flavo-
level. Decoction noids and tannins
of tender leaves [41].
is taken once a
day.
Clusiaceae Garcinia pe- Dieng soh T Ft The fruit is 14 0.34  Phenolics which
dunculata darnei boiled until it be- included gallic,
Roxb. comes concen- benzoic, tannic,
trated, then 1 cup vanillic, pyrogal-
of the filtered de- lol, and trans-cin-
coction is taken namic acids, as
twice a day. well as flavonoids
like naringin, cat-
echin, quercetin,
and rutin [42].
Combretaceae Terminalia Sohkthang T Fr Dried / fresh 6 0.15  Alkaloids, cardiac
chebula Retz. fruits are con- glycosides, carbo-
sumed every day. hydrates, flavo-
noids, steroid,
saponins, tannins,
and phenolics
[43].
Costaceae Chamaecostus ~ Dawai shini H L One fresh leaf is 11 0.27  Catechin, caffeoyl
cuspidatus consumed every putrescine, pro-
(Nees & day to prevent line, caffeic acid,
Mart.) C. D. diabetes. gracillin,
Specht & zerumbone, and
D.W. Stev. linoleic acid [44].
Crassulaceae Bryophyllum Syntu ing H L Raw leaves are 8 0.20  Glycosaponins,
pinnatum consumed 2-3 tannins, steroidal,
(Lam.) Oken times a day. polyphenols, gly-
cosides, flavo-
noids, and tannins
[45].
Cucurbitaceae Momordica Kerela C Fr The fruits are 9 0.22  Flavonoids, phe-
balsamina L. (khian) fried in a small nols, tannins, sap-
amount of mus- onins, lectins, and
tard oil with a amino acids [46,
piece of Allium 47].
cepa and taken
twice a day.
Momordica Kerela C Fr Juice prepared 11 0.27  Momordicosides,
charantia L. (dkhar) from fresh fruits amino acids,
is taken once a amines, momor-
day. din, sterols,
JTLS | Journal of Tropical Life Science 579 Volume 13 | Number 3 | September | 2023



F Bamon, Lalnundanga, 2023 / Ethnomedicinal Plants Used by the Pnar Tribes of Meghalaya for the Treatment of Diabetes Mellitus

Family Botanical Vernacular Ha Part Rgu.te of. FC REC Class of com-
Name name bit used Administration pounds
carbohydrates,
flavonoids, glyco-
sides saponins,
polypeptide p- in-
sulin, and cha-
ratin [48, 49].
Sechium edule  Biskot C Fr; L It is cooked as 10 0.24  Phenolics, flavo-
(Jacqg.) Sw. vegetables and noids tannins
eaten every day [50].
with meals.
Euphorbiaceae Emblica offic-  Soh saplo T Fr Three fresh fruits 26 0.63  Beta amyirin,
inalis Gaertn. are taken regu- beta-sitosterol, es-
larly to prevent tradiol, ellagic
diabetes. acid, leucodel-
phinidin, sesa-
mine, kaempferol,
quercetin,
dapagliflozin, and
zeatin [51].
Phyllanthus Sla bhumi H L Infusion of dried 4 0.10  Anthraquinones,
amarus Schu-  amla or fresh leaves is flavonoids, tan-
mach. & administered nins, cardiac gly-
Thonn. orally twice a cosides, alkaloids,
day. and saponin [52].
Fabaceae Tamarindus Soh spain T Fr Infusion of fruit 16 0.39  Alkaloids, anthra-
indica L. tylli is taken once a quinones, glyco-
day. sides, proteins,
and saponins
[53].
Trigonella foe-  Fenugreek H S An infusion of 11 0.27  Flavonoids, alka-
num- graecum seeds powder loids, carbohy-
L. was kept over- drate, steroid, gly-
night and drank coside and glyco-
the next morn- sides [54, 55].
ing.
Gentianaceae Swertia Shirta H w Infusion of the 9 0.22  Flavonoids, sapo-
charita whole plant is nins, tannins, al-
(Roxb.) Buch. administered kaloids, emodins,
-Ham. ex orally twice a proteins, couma-
C.B.Clarke day rins, glycosidea,
terpenoids, ster-
oids and carbohy-
drates [56]
Lauraceae Cinnamomum  Sla tyrpad T L Infusion of 10 0.24  Flavones, alka-
tamala (Buch. leaves was kept loids, steroids,
-Ham.) for an hour and glycosides, and
T.Nees & is taken in 2-3 terpenoids [57].
C.H.Eberm. cups daily.
Malvaceae Abelmoschus Bindi H P After cutting 7 0.17  Polysaccharides
esculentus (L.) both ends of two flavonol glyco-
Moench. pods, split them sides, and tannin
in half in the [58, 59].
middle. Place
them in a glass
of water over-
night and con-
sume the decoc-
tion before
breakfast the
next day.
Hibiscus Jajew Sh L; Fr Decoction of 6 0.15  Anthraguinone,
sabdariffa L. dried fruit is con- alkaloids, cardiac
sumed daily after glycoside, phlo-
meals. Leaves batannins, flavo-
noids, phenols,
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Route of

Class of com-

Family Name name bit used Administration FC RFC pounds
are also prepared saponins, ster-
with curry. oids, terpens, and
tannins [60].
Melastomataceae ~ Melastoma Slidong Sh L A decoction of 10 0.24  Flavonoids, tan-
malabathri- fresh leaves is nins, steroids,
cum L. taken every day saponins, alka-
to reduce the loids, carbohy-
blood glucose drates, proteins
level. and amino acids
[61].
Osbeckia nep-  Slaslidong Sh L Decoction of 11 0.27  Saponin, flavo-
alensis Hook. (lieh) leaves is admin- noids and antioxi-
istered orally dant [62].
once a day. Also
cooked as vege-
tables.
Meliaceae Azadirachta Sla neem T L; Rt; Infusion of 5 0.12  Azachdirichtin,
indica A. Juss. B leaves, roots, or acetyl oxyturanoe
bark is taken acid, gliserid oil,
orally once a day and meliacinolin
during the day. [63].

Moraceae Morus alba L. Soh mariat T Ft; Rt Infusion of roots 15 0.37  Antidiabetic, an-
is taken twice a terosclerosis, al-
day. One glass of kaloids, flavo-
fruit juice is con- noids, stilbenoids
sumed each day. and anti-obesity

[64].
Myricaceae Myrica escu- Soh siliya T Fr Fruit juice is 12 0.29  Alkaloids, dia-
lenta Buch. - taken orally rylheptanoids, io-
Ham.ex D. twice a day. nones, steroids,
Don saponins, triterpe-
noids, glycosides,
carbohydrates,
proteins, flavo-
noids and flavo-
nols [65].
Myrica nagi Soh saphe T Fr; B Decoction of 9 0.22  Flavonoids, phe-
Thunb. bark is taken. nols, resin, tan-
Fresh fruits are nins, glycosides,
consumed 6-10 carbohydrates,
pieces every day. proteins, and li-
pids [66].
Myrtaceae Psidium Soh priam T L Decoction of 8 0.20  Alkaloids, anthra-
guajava L. leaves is taken in quinone, couma-
one cup on alter- rin, fixed oil, sap-
nate days. onin gycosides,
steroidal glyco-
sides, quinones,
carbohydrates, to-
tal proteins, fla-
vonoids, tannin,
and terpenoids
[671.
Passifloraceae Passiflora Soh brab C L Decoction of 20 0.49  Alkaloids, sapo-
edulis Sins leaves is taken nins, flavonoids
once a day. and mainly poly-
phenols [68].

Piperaceae Piper betel L. Pathi H L Juice made from 15 0.37  Flavonoids, alka-
3or5 fresh loids, phenol, sap-
leaves is taken onins, sterols,
once a day. Betel quinines, and tan-
leaves are also nins [69].
chewed with Ar-
eca catechu and
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Name name bit used Administration pounds
mineral slaked
lime.
Poaceae Cymbopogon Lemon H Y Decoction of the 11 0.27  Flavonoids, phe-
citratus (DC.)  grass leaves or roots is nolics, alkaloids,
Stapf taken twice a alkaloids, and
day. saponins, [70].
Cymbopogon Lemon H w Infusion of the 9 0.22  Carbohydrates,
nardus (L.) grass leaves or roots is saponins, ster-
Rendle taken twice a oids, saponins,
day. glycosides, flavo-
noids, phenolics,
protein and amino
acids [71].
Polygonaceae Fagopyrum larain H Y Cooked as vege- 11 0.27  Tannins, phenol-
acutatum tables and con- ics, flavonoids,
Mansf. ex sumed twice a steroids, volatile
K.Hammer day to prevent oils [72]
diabetes.
Rhamnaceae Ziziphus ju- Soh broi T L; Fr Infusion of 19 0.46  Triterpenes, phe-
juba Lank leaves and fruits nolic acids, flavo-
is taken in 1 cup noids and querce-
twice a day after tin glycosides
meals. [73, 74].
Rosaceae Potentilla ful-  Pathang H Rt Roots are 7 0.17  Tannins, flavo-
gens Wall chewed every noids, triterpe-
day along with noids, polyphenol
betel nut (Areca [75].
catechu L.), betel
leaves (Piper be-
tel L.) and small
amount of min-
eral slaked lime.
Rutaceae Aegle mar- Soh bel T S Infusion of dried 4 0.10  Alkaloids(mar-
melos (L.) and ground seeds melosin [76], gly-
Correa is taken regu- cosides, saponins,
larly. tannins, couma-
rins, anthraqui-
nones, flavonoids,
and carbohy-
drates,12-hy-
droxyoctadec-cis-
9-enoic acid [77,
78].
Citrus maxima  Sohbah T S Infusion of seed 10 0.24  Antidiabetic,
Merr. powder was kept amino acids, ca-
for 2-3 hours and rotenoids, poly-
is taken orally. phenols, terpe-
noids, vitamins,
and sterols [79].
Glycosmis Sohsning Sh Fr; L Fruits are eaten 6 0.15  Amides, alka-
pentaphylla raw. Decoction loids, glycosides,
(Retz)D.C of leaves is taken flavonoids, ster-
twice a day. oids, terpenoids,
phenolic com-
pounds, and fatty
derivatives [80].
Murraya Sla curry T L Decoction of 7 0.17  Saponins, flavo-
koenigii (L.) leaves is taken noid, tannins, al-
Spreng. orally at 2-3 cups kaloids, glyco-
daily after food. sides [81].
Solanaceae Solanaum in- Synthang H Fr 2-6 pieces of 10 0.24  Alkaloids, flavo-
canum L. khian fresh fruit are noids, saponins
eaten daily with and phenolic ac-
meals. ids [82].
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Name name bit used Administration pounds
Solanum mu- Soh shini H Fr 2-4 pieces of 22 0.54  Antidiabetic, fla-
ricatum Aiton fruit are con- vonoids, and phe-
sumed each day. nol as antioxidant
[83].
Xanthor- Aloe vera (L.)  Syntu Aloe H L 30 ml of juice 8 0.20  Glycosides, pro-
rhoeaceae Burm.f. vera prepared from teins, carbohy-
fresh leaf pulp is drates, anthraqui-
taken once a day. nones, amino ac-
ids, sterols, gluco-
mannans and li-
pids [84].
Zingiberaceae Ammomum Sla thiat H L Decoction of 3 0.07  Volatile oils(cine-
aromaticum leaves is taken ole, neral, gera-
(Roxb) once a day. nial, a-terpineol)
[85].
Curcuma Shyrmit H Rh Half a table- 15 0.37  Triterpe-
longa L. spoon of rhizome noids/steroids,
powder is mixed phenols, alka-
with 100ml of loids, terpenoids,
milk and is taken flavonoids, and
every morning. tannins [86].

Abbreviations: FC=Frequency of citation; RFC= Relative Frequency of Citation; T= Tree; Sh=Shrub; H=Herb; C=Climber; L=Leaf;
Fr= Fruit; W=Whole plant, FlI=Flower; S=Seed, Rt=Root; Rh=Rhizome; Bb=Bulb; P=Pod and B=Bark

St
oseus (L.) G. Don, (b) Gly-
cosmis pentaphylla (Retz) D.C, (c) Bryophyllum pinnatum (Lam.) Oken, (d) Hydrocotyle javanica
Thunb, (e) Solanaum incanum L., (f) Melastoma malabathricum L., (g) Solanum muricatum Aiton,
(h) Ziziphus jujuba Lank (i) Vernonia amygdalina Delile, (j) Tamarindus indica L, (k) Phlogacanthus
puninervius T. Anderson, (1) Morus alba L.

The conservation of medicinal plants has been among the indigenous community residing in or
found to be extremely poor. The main impedi- close to the research region. This was because
ments to the preservation and conservation of me-  most individuals who possessed knowledge of me-
dicinal plants were a lack of awareness and dicinal plants passed away without adequately
knowledge of the importance of medicinal plants  passing it on to the next generation.
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Table 3. TUCN Red Listed medicinal plants recorded in the study area
Botanical Name IUCN Status  Assessed Date Status (2022)
Acorus calamus L. LC 27th February 2013 Increasing
Aegle marmelos (L.) Correa NT 13th November 2019 NA
Alstonia scholaris (L.) R. Br. LC 9th August 2020 NA
Apium graveolens L. LC 2nd May 2012 Increasing
Azadirachta indica A. Juss. LC 15th January 2018 Stable
Carica papaya L. DD 29th July 2016 Decreasing
Centella asiatica (L.) Urb. LC 17th April 2018 Stable
Cinnamomum tamala (Buch. -Ham.) T.Nees & LC 10th June 2019 Decreasing
Eberm.
Citrus maxima Merr. LC 12th June 2018 Stable
Emblica officinalis Gaertn. LC 28th August 2019 Decreasing
Terminalia chebula Retz. LC 25th September 2020 NA
Ziziphus jujuba Lank LC 1st March 2007 NA

Conclusion

The present research concludes that the people
of East Jaintia Hills, Meghalaya, who have an
extensive knowledge of medicinal plants and rely
on them for the treatment of diabetes, were found
to employ 51 plant species. Relevant information
on medicinal plants is more common among the
elderly. The younger generation is apathetic about
their use because of their proclivity towards
allopathy treatment. To the best of our knowledge,
the present study is most probably the first
initiative to document the ethnomedicinal plants
of the East Jaintia Hills district, Meghalaya, which
enabled us to contribute in a small way to the
preservation of the indigenous medical systems.
Our findings indicate that the richness of plant
species is diminishing because of human intrusion,
including randomly harvesting young plants,
unscientific heavy industries, and overexploita-
tion, etc. This has triggered the destruction of
habitats of medicinal plants, leading to a reduction
in the biodiversity of medicinal plants. As a result,
natives should be encouraged to use medicinal
plants sustainably by adopting appropriate
conservation measures. It is also essential to
educate the next generation about the therapeutic
uses of medicinal plants as they serve as the basis
for the discovery of new drugs; otherwise, this
knowledge will fade with time.
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