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Abstract  

The increasing antibiotic resistance in bacteria leads to the urgent need for alternative antibacterial agents. The discovery of potential 
antibacterial agents in plants has been conducted according to the information about traditional medicines used by communities and the 

local wisdom passed down from generations. Jambi local communities in Indonesia used traditional concoctions from various medicinal 

plants to treat diseases caused by pathogenic bacteria, such as skin infections, abscesses, diarrhea and mouth ulcers. Prominent 

medicinal plants widely used by Jambi local communities include Calamus manan, Helminthostachys zeylanica and Zingiber montanum. 
This comprehensive review examines the traditional uses, phytochemistry and antibacterial activity of selected Jambi medicinal plants. 

Furthermore, this review highlights the significant contributions and current updates in this research area surrounding the ethnobotany, 

phytochemistry and pharmacology of medicinal plants in Jambi. However, this review also emphasizes the need for further research due 

to the preliminary results of current updates, such as compound isolation and purification and the antibacterial mechanism of actions of 
those compounds. In conclusion, the current phytochemical and pharmacological studies supported the traditional use of Jambi 

medicinal plants and confirmed its efficacy significantly. This review aims to support the future development of antibacterial agents from 

medicinal plants.   
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Introduction 

The emergence of resistant pathogenic bacteria against 

antibacterial agents is the problem global health faces today. 

Excessive and inappropriate use of antibiotics in humans has 

led to the development of resistance in several pathogenic 

bacteria. The rise of antibiotic resistance in pathogens, 

including methicillin-resistant Staphylococcus aureus (MRSA), 

vancomycin-resistant S. aureus (VRSA) and vancomycin-

resistant Enterococci (VRE) highlights the urgent need for 

alternative solutions (1–3). The slow development rate of 

synthetic novel antibiotics also contributed to this problem and 

consequently, the interest in discovering plant-based 

alternative antimicrobial agents has been increasing (4). Plants 

naturally produce secondary metabolites to protect 

themselves from bacterial infection. Its diverse chemical 

features and complex structures opened up the opportunity to 

develop novel antibacterial compounds (5). 

 As a biodiversity hotspot, Indonesia is blessed with 

great potential to develop novel antibacterial agents due to the 

abundance of medicinal plants. Indonesia possesses 80 % of 

world-known medicinal plants, especially wild plants from the 

forest (6). Medicinal plants in Indonesia are used as ingredients 

for Jamu Gendong, herbal medicines, supplements, cosmetics 

and spas (7, 8).  Medicinal plants in Indonesia are also used as 

traditional medicines by various local communities to treat 

diseases (9). Jambi province in Indonesia, abundant with its 

tropical rain forests, is a habitat for endemic plants and other 

forest plants that local communities use for their daily needs, 

including traditional medicines.  

 Forest plants are used in traditional medicines in 
Jambi's local communities, which have lived around the forest 

area for generations. There are several ethnobotanical studies 

regarding traditional medicines of local communities in Jambi, 

including Suku Anak Dalam, Serampas, Kerinci and Penguluh. 

Suku Anak Dalam, who is residing within Bukit Dua Belas 

National Park (TNBD), had used the traditional concoction 

called ubat ramuon, which contains tunjuk langit 

(Helminthostachys zeylanica) and rotan manau (Calamus 

manan) to treat diarrhea and malaria (10, 11). Meanwhile, 

Orang Serampas in Kerinci Seblat National Park (TNKS) used 

their medicinal concoction Uras containing kunyit melai 

(Zingiber montanum) and manau (C. manan) to treat skin 

infections, abscesses, diarrhea and mouth ulcers (12). These 

ethnobotanical studies revealed the potential of traditional 

medicinal plants used by Jambi local communities to develop 

novel antibacterial compounds. 
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 The production of secondary metabolites contributes 

the antibacterial activity of plants. Plants produce these 

secondary metabolites to protect themselves from various 

invasions, including from bacterial infection (13). These 

compounds possess complex and diverse chemical structures 

that elicit distinctive mechanisms of action to inhibit bacterial 

growth (14). Due to these possibilities, understanding the 

antibacterial mechanism of action is necessary for developing 

novel antibacterial compounds from plant-based secondary 

metabolites.  

 Despite the advantages, the development of plant-

based antibacterial agents has its own limitations. Most 

traditional medicinal plants are only processed using simple 

techniques like boiling or crushing; hence, the specific 

antibacterial compounds must be identified and purified first. 

Furthermore, it requires specific environmental conditions for 

the plants to produce the secondary metabolites optimally. 

There is also the need to study the risk of prolonged 

consumption of these secondary metabolites for humans as it 

may cause side effects or allergic reactions due to its 

mechanism of action (15). Therefore, it is crucial to determine 

the metabolic profile and antibacterial mechanism of action of 

traditional medicinal plants for their development as novel 

antibacterial agents. This review provides an overview of the 

ethnobotanical research and current progress on the 

antibacterial activity of selected medicinal plants used by 

Jambi local communities. 

Plant secondary metabolites with antibacterial properties         

Secondary metabolites are a group of compounds produced by 

organisms that are unnecessary for growth and development 

but important for survival in the environment. These compounds 

are limitedly distributed between organisms and sometimes 

only occur during specific conditions (16). The roles of secondary 

metabolites for plants include species propagation, defense 

against herbivores and signaling. Secondary metabolites are 

often used to improve human health due to their benefits as 

antioxidants, anticancer and antibacterial compounds (17). Plant 

secondary metabolites with antibacterial activity consist of 

phenols, glycosides, saponin, flavonoids, steroids, tannins, 

alkaloids and terpenes (18). The most prominent groups of 

antibacterial compounds are phenols, terpenes and alkaloids. 

Some examples of plant secondary metabolites with 

antibacterial activity are shown in Fig. 1. 

Phenols        

Phenols are a group of compounds with aromatic ring 

structures containing hydroxyl group (OH-). Some derivatives of 

phenols include phenolic acid, coumarin, flavonoid, stilbene, 

tannin and polyphenols (19).  Phenols have been known to 

possess antibacterial activity against    pathogenic bacteria. 

Previous researchers have reported the antibacterial activity of 

phenolic compounds against Gram-positive and Gram-

negative bacteria, including myricetin, chlorogenic acid and 

caffeic acid (Fig. 1, Structure 1-3). Caffeic acid has 

demonstrated antibacterial properties against Escherichia coli, 

S. aureus and Enterobacter aerogenes (20). Other phenols such 

as baicalein and kaempferol (Fig. 1, Structure 2-5) increased 

antibiotics effective against the resistant strain of S. aureus (21).  

 Phenols’ antibacterial mode of action includes 

disruption of membrane integrity and membrane attachment 

to the cell wall. These properties are attributed to the 

Fig. 1. Examples of plant secondary metabolites from the literature that have reported antibacterial activity.  
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amphipathic structure of phenols, which facilitates their 

penetration into lipid bilayers of the plasma membrane (22). 

Some phenols, including flavonoids, tannins and polyphenols, 

bind to adhesin in the cell wall and form an enzyme complex 

inhibiting cell wall synthesis (23). Phenols also counter the 

antibacterial resistance of pathogenic bacteria as efflux pump 

inhibitors (EPI) inhibit the efflux pump mechanism in resistant 

bacteria.  

Terpenes        

Terpenes contain isoprene group (C5) compounds in their 

carbon skeleton and are synthesized from the mevalonic acid 

pathway. Terpenes are categorized as both primary and 

secondary metabolites. The primary metabolites terpenes in 

plants, including sterol, carotenoid and polyprenol, while the 

secondary metabolites are further classified as monoterpenes, 

diterpenes, sesquiterpenes and triterpenes (24). The 

antibacterial activity of terpenes is especially shown by essential 

oils, mainly monoterpenes and diterpenes.  

 Essential oils, for example, eucalyptol, cinnamaldehyde 

and eugenol (Fig. 1, Structure 6-8), had shown antibacterial 

activity against Pseudomonas aeruginosa, E. coli, Proteus 

vulgaris, Klebsiella pneumonia, Bacillus subtilis and S. aureus 

(25). The derivative fatty acid groups of terpenoids also showed 

the ability to inhibit the growth of S. aureus (26). Terpenes 

inhibit bacterial growth by inducing structural changes in 

cellular membranes. The lipophilic properties of terpene 

molecules enable the compound to accumulate in the lipid 

bilayer of the plasma membrane. Eugenol and thymol (Fig. 1, 

Structure 8-9) have been reported to induce the formation of 

hydrogen bonds with enzymes that lead to enzyme 

inactivation, cell membrane disruption and induce changes in 

ion channels (27). Eugenol also showed anti-biofilm properties 

by down-regulating the expression of genes responsible for 

biofilm formation in S. aureus (28). 

Alkaloids       

Alkaloids are the most diverse secondary metabolites 

characterized by N-atom in the negative state. The diversity of 

alkaloids is due to their various biosynthetic pathways, 

combining various molecules from different pathways (29). 

These compounds act as toxic substances for defense and as 

an intermediary for defense mechanisms against plant 

pathogens. Alkaloids possess antibacterial activity against 

pathogenic bacteria. Several alkaloid compounds have been 

reported to inhibit bacterial growth, such as berberine, piperine 

and tomatidine (30) (Fig. 1, Structure 10-12).  

 The antibacterial mode of action of alkaloids is based 

on their ability to interact with enzymes in DNA synthesis. This 

binding leads to the disruption of replication and inhibition of 

bacterial cell division (31). Berberine and quinolone showed 

the ability to disrupt DNA replication and cell division in 

bacterial cells. These compounds bind to replication enzymes, 

such as DNA gyrase, DNA polymerase and topoisomerase, 

which cause replication errors that lead to cell death (32). 

Several alkaloids can also lower antibiotic resistance on 

resistant bacteria strains by the efflux pump inhibitor (EPI) 

mechanism. EPI mechanism disabled the efflux pump’s ability 

to pump antibacterial compounds outside the cell and 

accumulate inside cells (33). Alkaloids also showed synergistic 

activity when combined with antibiotics. Simultaneous 

piperine and gentamicin application increased growth 

inhibition effectiveness against MRSA (34). Tomatidine also 

showed a synergistic effect when combined with antibiotic 

compounds and decreased MIC value compared to antibiotics 

alone (35). 

Medicinal plants of Jambi local communities          

Jambi is a province in the middle of Sumatra Island in 

Indonesia. It is known for its various ecosystems, ranging from 

lowland marshes to mountainous regions. As a region located 

near the equator, Jambi has tropical rainforests spread out 

over 4 national parks: Berbak, Bukit Dua Belas, Bukit Tiga Puluh 

and Kerinci Seblat National Parks (36). These tropical 

rainforests are habitats for endemic plants and other forest 

plants that local communities use for their daily needs.  

 Local communities in Jambi have used their ancestor's 

knowledge to use forest plants as traditional medicines. 

Several ethnobotanical studies have documented plant 

species used by Jambi’s local communities in conventional 

medicinal practices. The lists of ethnobotanical studies in 

Jambi are shown in Table 1. These medicinal plants are mostly 

used as a traditional concoction for drinking by boiling them in 

water, but sometimes they can also be ground and used as a 

lotion for external use (37). Aside from medicinal properties, 

these plants are also used in spiritual ceremonies to exercise 

evil spirits (12).  

 Among those medicinal plants, C. manan, H. zeylanica 

and Z. montanum are selected to be discussed further. This 

article will review their morphological features, traditional 

uses, secondary metabolites content and antibacterial activity. 

Morphological features and traditional usage         

Calamus manan 

Calamus manan (Miq.) is a member of the Arecaceae family 
that lives 50-1000 m altitude above sea level. This plant grows 
between trees in Sumatra and Kalimantan islands in Indonesia, 
especially Jambi, Riau and Bengkulu (38). This plant is called 
rotan manau or manau by the locals. The habitus consists of a 
single climbing stem that can grow up to 100 m in length with a 
diameter of 8 cm. Leaf sheaths are triangular and green-
colored, densely organized. Compound leaves consist of 
lanceolate leaves growing up to  53 x 7.5 cm with a short 
petiole. Inflorescence up to 2.5 m in length produces ovoid fruit 
with yellowish scales up to 2.8 x 2.0 cm in size (39).  

 Several parts of C. manan are used in traditional 
medicine, ranging from the stem to its roots (Table 2). Suku 
Anak Dalam used stem water of C. manan to treat asthma, 
stomach ache, cough and fever (11, 37). Meanwhile, its stem 
sap is used by Orang Serampas to treat mouth ulcers (12). The 
Dayak tribe consumes its edible fruits to relieve oral candidiasis 
and abdominal pain (40). The Harakit tribe in Kalimantan also 
uses the roots as an aphrodisiac (41). 

Helminthostacys zeylanica 

Helminthostachys zeylanica ((L.) Hook.) is a fern from the 
Ophioglossaceae family that can live in various places, ranging 
from the forest floor in tropical forests to the swamp 
environment. The distribution of this plant occurs in Australia 
and Asia, including China, India and the Malayan Peninsula, 
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where it is often called tunjuk langit (42). The rhizome grows 
laterally underground, up to 7 mm in diameter. The frond 
consists of a pinna with green or purplish-brown petioles to 60 
cm long. Lamina is organized in pinnate to sub-palmate, 
tripartite with rhomboid to the obdeltoid pinna, up to 25 x 5 
cm. A cylindrical spike arises from the junction of the petiole 
and lamina, protruding beyond the lamina up to 13 x 7 cm. The 
spike bears numerous short branches containing sporangia 
(43). 

 As a traditional medicine, the roots and rhizome parts of 
H. zeylanica have long been used to treat various health 
ailments (Table 2). The roots are traditional medicines for 
whooping cough (pertussis), dysentery and respiratory tract 
infections (44). Suku Anak Dalam eats the leaves, while the 
rhizome is used as medicine (45).  The communities in Lahat 
used this plant as an anti-inflammation agent and a pulmonary 
disease treatment (46). The root is also used as an aphrodisiac 
by the Dayak tribe in Kalimantan (41).  

Zingiber montanum 

Zingiber montanum [(J. Koenig) Link] is a member of the 

Zingiberaceae family that spreads across Asia, ranging from 

tropical to subtropical climates. This plant originally came from 

India and was then successfully cultivated in Asia, including 

Indonesia. The rhizome is yellowish to reddish-yellow with a 

distinctive camphoraceous odor. Aerial stems are herbaceous 

that can grow up to 1.8 m (47). Lamina is narrowly ovate or 

elliptic without a petiole and pubescent sheath. Each leaflet 

can grow up to 60 x 8 cm long. The inflorescence is cone-like, 

with dark red to purplish bracts and cream-white labellum (48).  

 The rhizome is the most extensively used part of                     

Z. montanum for traditional medicines (Table 2). It is commonly 

used to treat fever, skin infections and digestive tract disease 

(49, 50). The rhizome of this plant is one of the most vital 

components in Orang Serampas’s traditional concoction called 

Uras, which is used to treat various illnesses and ward off evil 

spirits (12). Rhizome is also commonly used in Indonesia as a 

colic reliever for infants, as it is rubbed on the abdomen (51). 

Phytochemistry        

Calamus manan 

The information regarding the phytochemical constituents of 

C. manan is limited because it has been known for its economic 

value until recently. The fruits and seeds of C. manan  have 

been extracted to investigate its secondary metabolite content 

(Table 3). In a study conducted flavonoid, saponin, tannin (Fig. 

2, Structure 13-15), alkaloid and triterpenoids were detected 

from ethanolic extract of fruit flesh, pericarp and seeds of                  

C. manan (40). Similar findings, identifying glycosides (Fig. 2, 

Structure 16), alkaloids, flavonoids, steroids and triterpenoids 

in the fruit extract of C. manan (52). Another part investigated 

was the young stem of C. manan, which contains flavonoid, 

glycoside, saponin and tannin (53).  

Local communities Location (Coordinates) Findings Reference(s) 

Kerinci   
Desa Pulau Sangkar, Kerinci (-2.1670, 101.5922) 39 species (80) 

Lempur, Kerinci (-2.2613, 101.5330) 6 species of Zingiberaceae (81) 

Hiang Hiang indigenous forest, Kerinci (-2.0739, 101.4905) 7 species (82) 

Pasir Mayang VII Koto, Tebo (-1.1319, 102.1521) 57 species (83) 

Penghulu Bukit Bulan, Sarolangun (-2.6583, 102.4391) 100 species (84) 

Dwi Karya Bakti, Bungo (-1.7225, 102.1909) 19 species (85) 

Suku Anak Dalam   

Tabun, Tebo (-1.1573, 102.0710) 39 species (86) 

Bukit Dua Belas National Park, Sarolangun (-2.3051, 102.6821) 3 species of rattans (11) 

Nyogan, Mestong (-1.8750, 103.4950) 17 species (87) 

Air Hitam, Sarolangun (-1.9662, 102.6014) 48 species (37) 

Serampas Jangkat, Merangin (-2.5121, 101.6995) > 127 species (12) 

Teluk Rendah Tebo Ilir, Tebo (-1.6036, 102.7664) 65 species (88) 

Table 1. Ethnobotanical studies of traditional medicinal plants in Jambi  

Plant species Used part Medicinal usage Reference(s) 

Calamus manan   

Stem Medicine for asthma and stomach ache (11) 

Stem sap Medicine for mouth ulcer (12) 

Fruit Medicine for abdominal pain and oral candidiasis (40) 

Root Aphrodisiac (41) 

Helminthostachys zeylanica   

Root Medicine for whooping cough (pertussis), dysentery and 
respiratory tract infections 

(44) 

Root, rhizome Medicine for fever and cough (45) 

Rhizome Anti-inflammation, pulmonary disease treatment (46) 

Whole plant, root Aphrodisiac (41) 

Rhizome, stem Medicine for skin infections, fever and digestion disorders (49,50) 

Zingiber montanum  Rhizome Medicine for fever, protection from evil spirits (12) 

Rhizome Relieves colic in infant (51) 

Table 2. Usage of the 3 Jambi medicinal plants in traditional medicines  
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Helminthostachys zeylanica 

Secondary metabolite contents of H. zeylanica rhizome have 
been reported using various solvent extraction (Table 3). 
Ethanolic extract showed the presence of phenolic, flavonoid, 
triterpenes, saponin, tannin and glycosides (54). Some 
investigations have successfully isolated flavonoid compounds 
from the rhizome of H. zeylanica (Fig. 2). Extraction using ethyl 
acetate has reported flavonoid compounds ugonin J (Fig. 3, 
Structure 17), ugonin M, ugonin T and quercetin (Fig. 3, 
Structure 18-20) from H. zeylanica (46, 55).  Flavonoid 
compounds, including ugonin J, ugonin M and quercetin, were 
isolated using a mixture of ethanol and methanol extracts from                       
H. zeylanica (56). 

Zingiber montanum 

Various parts of Z. montanum have been investigated to 

identify the secondary metabolite contents using different 

solvents (Table 3). The stem, leaves and rhizome showed the 

presence of flavonoids, tannins, saponins, steroids and 

alkaloids when extracted using ethanol (57, 58). The rhizome of 

Z. montanum was extracted using methanol and reported to 

contain alkaloids, steroids and flavonoids (59). Ethanolic 

extract from the rhizome also showed the presence of 

terpenoids and phenylbutenoids (60).  

  

Plant species Extract (solvent) Result Reference(s) 

Calamus manan  

Fruit pericarp (ethanol) Flavonoid, alkaloid, tannin, saponin, triterpenoid 

(40) Fruit flesh (ethanol) Flavonoid, tannin, saponin, triterpenoid 

Seeds (ethanol) Flavonoid, alkaloid, tannin, triterpenoid 

Fruit (ethanol) 
Gyicoside, alkaloid, flavonoid, steroid, triterpe-
noid 

(52) 

Young stem (ethanol) Flavonoid, glycoside, saponin,, tannin (53) 

Helminthostachys zeylanica    

Rhizome (ethanol) 
Phenolic, flavonoid, triterpenoid, tannin, saponin, 
glycosides 

(54) 

Rhizome (ethyl acetate) Flavonoid (ugonin J) (46) 

Rhizome (ethyl acetate) Flavonoid (ugonin M-T, ugonin J, quercetin) (55) 

Root, rhizome (ethanol, methanol) Flavonoid (ugonin J, ugonin M, quercetin) (56) 

Stem, leaves, rhizome (ethanol) Flavonoid (57) 

Zingiber montanum   

Leaves (ethanol) Flavonoid, tannin, saponin, steroid, alkaloid (58) 

Rhizome (methanol) Alkaloid, steroid, flavonoid (59) 

Rhizome (ethanol) Terpenoid, phenylbutenoid (60) 

Rhizome essential oils Terpenoid (monoterpenes, sesquiterpenes) (61) 

Rhizome (ethanol) 
Zerumbone (sesquiterpenoid) and five 
kaempferol derivatives (flavonoid) 

(63) 

Rhizome (ethanol) Terpinen-4-ol (monoterpenoid) (64) 

Rhizome essential oils Sabinene, γ-terpinene, terpinen-4-ol 
(monoterpenoid) 

(65) 

Table 3. Secondary metabolites contents of the three Jambi medicinal plants  

 

Fig. 2. The chemical structures of some secondary metabolite groups reported from C. manan.  



ADDIENDA ET AL  6     

https://plantsciencetoday.online 

 Distilled extracts of Z. montanum rhizome produce 

essential oils that contain various chemically active compounds. 

15 compounds isolated successfully from Z. montanum rhizome, 

which consisted mainly of sesquiterpenes (98.78 %) and small 

amounts of monoterpenes (1.22 %) (61). One of the significant 

sesquiterpenoids of Z. montanum essential oil is zerumbone (Fig. 

4, Structure 21) (62). Furthermore, previous study reported 

successful isolation of zerumbone as well 5 kaempferol 

derivatives from Z. montanum: kaempferol 3-O-methyl ether, 

kaempferol 3-O-rhamnopyranoside, kaempferol 3-O-(4”-O-

acetyl)-rhamnopyranoside, kaempferol 3-O-(3”-O-acetyl)-

rhamnopyranoside and kaempferol 3-O- -(3”,4”-di-O-acetyl)-rha 

mnopyranoside (63). Additionally, terpinen-4-ol is the major 

monoterpenoid in Z. montanum essential oils, along with 

sabinene and γ-terpinene (Fig. 4, structure 22-24) (64, 65). 

Antibacterial activity        

Calamus manan 

Several parts of C. manan have been studied for their 
antibacterial activity (Table 4). Ethanolic extract of fruit 
pericarp and seeds of C. manan showed antibacterial activity 

against E. coli and Streptococcus mutans, with more 
substantial and more potent inhibition for E. coli (40). Similar 
findings have also reported growth inhibition on Vibrio cholerae 
and Staphylococcus epidermidis (52).  Furthermore, C. manan 
seed extract also inhibited growth against Salmonella typhi 
(66). These antibacterial properties might be attributed to 
secondary metabolites inside C. manan, such as flavonoids, 
glycosides, tannins and saponins. Those groups of secondary 
metabolites can disrupt bacterial cell membrane integrity and 
induce intracellular leakage, which leads to bacterial cell death 
(67–69).   

Helmintostachys zeylanica 

The antibacterial activity of H. zeylanica has been investigated 

by several studies (Table 4). A study was conducted with 

ethanolic leaf extract from H. zeylanica and it showed growth 

inhibition against Bacillus cereus (70). Another study reported 

inhibitory activity against various strains of Gram-positive and 

Gram-negative bacteria from H. zeylanica root extract (71). In 

addition, H. zeylanica extracts could inhibit the activity of 

multiple enzymes linked to bacterial infection, such as 

glucosyltransferase (GTase) on Streptococcus sobrinus and 

lipase on Propionibacterium acnes (72, 73). These antibacterial 

activities are attributed to the abundance of ugonin and 

quercetin in H. zeylanica. Ugonin J has been reported as a 

noncompetitive inhibitor of bacterial neuraminidase (BNA), 

which plays a pivotal role in bacterial infection and biofilm 

formation (74). In addition to be a BNA inhibitor, quercetin is 

also able to inhibit bacterial DNA supercoiling by binding to 

DNA gyrase (75). Quercetin is also reported to induce 

bacteriostasis effect by damaging bacterial cell walls and 

membranes, which leads to increased permeability and 

intracellular leakage (76). 

Zingiber montanum 

Previous research has reported the antibiotic activity of                      
Z. montanum extract and its essential oils (Table 4). Ethanolic 

extract from the leaves was reported to inhibit the growth of            

P. aeruginosa (58). The rhizome showed the ability to inhibit the 

growth of B. cereus and K. pneumonia when extracted using 

 

Fig. 3. The chemical structures of some major compounds isolated from H. zeylanica.  

Fig. 4. The chemical structures of Z. montanum essential oil.  
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ethanol (60). Additionally, essential oils of Z. montanum 

rhizome also showed antibacterial activity against B. cereus 

and E. coli and against multi-drug resistant strain of 

Acinetobacter baumannii (61, 77). Terpinen-4-ol, as one of the 

major constituents of essential oils from H. zeylanica might be 

the primary reason for these antibacterial properties. Terpinen-

4-ol has been reported to produce structure alterations in 

bacterial cells, including decreased cell size, irregular cell 

shape, unequal cell division, vacuolization and plasmolysis 

(78). These alterations might be due to the bonding of terpinen-

4-ol to carbohydrate parts of the cell wall through glycosidic 

bonds formation, as well as the hydrogen bonds formation of 

terpinen-4-ol to proteins, phospholipids and nucleic acids, 

which disturb conformations stability (79).   

 

Conclusion  

In this review, there is considerable evidence that traditional 

medicinal plants from Jambi local communities possess 

secondary metabolites for developing novel antibacterial 

compounds, specifically C. manan, H. zeylanica and                             

Z. montanum. These compounds can be used for drug 

development to solve the emergence of drug-resistant bacteria 

problems. Further research on compound isolation, purification 

and antibacterial mechanisms is crucial to optimize the potential 

of these medicinal plants as novel antibacterial agents.   
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