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ABSTRACT 
Background 
Because of their many medicinal uses, plants of the genera Opuntia and Myroxylon have been practiced in 
traditional medicine. This paper investigates their phytochemical makeup and traditional therapeutic use. 
Aim 
This study aims to emphasize the potential of Opuntia and Myroxylon species in contemporary medicine by 
compiling the most recent information on their phytochemistry and medicinal uses. 
Methods 
Using databases including TOXNET, EMBASE, and PubMed, a thorough literature review was carried out. 
Relevant papers on phytochemical analysis and therapeutic applications were chosen and combined. 
Results 
Opuntia species, which include prickly pear cactus, are abundant in bioactive substances with therapeutic 
properties, such as polyphenols and betalains. Because Myroxylon species include substances like benzyl 
benzoate and derivatives of cinnamic acid, they generate balsam that has been used medicinally for purposes 
including wound healing and respiratory support. 
Conclusion 
Both traditional and contemporary medicine may benefit from the use of Opuntia and Myroxylon species, which 
may be able to cure skin disorders and chronic illnesses. To optimize the therapeutic advantages of bioactive 
compounds, future research should concentrate on sustainable production techniques, synergistic effects of 
bioactive compounds, and clinical validation. 
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1. INTRODUCTION :  
People have relied on plants for their medicinal 
properties for a very long time.  The medicinal and 
phytochemical properties of plants from the genera 
Opuntia and Myroxylon stand out among the 
various species of plant [1].  These plant species 
have a long history of medicinal usage, and modern 
science is continuing to uncover more about their 
bioactive components and potential medical 
applications. 
The genus Opuntia, often known as prickly pear 
cactus, has over 200 species mostly inhabiting dry 
and semi-arid climates in the Americas.  These 
plants' nutritional and medicinal properties, as well 
as their reputation for thriving in harsh 
environments, have made them popular for a long 
time [2].  Vitamins, minerals, flavonoids, 
polyphenols, and betalains are only a few of the 
bioactive components found in the cladodes (pads), 
fruits, and flowers of Opuntia species.  These 

substances possess antioxidant, anti-inflammatory, 
hypoglycemic, and antibacterial properties.  Further 
investigation into the potential of Opuntia extracts 
for management of chronic ailments has shown 
their significance in both traditional and modern 
medicine [3]. 
Species like Myroxylon peruiferum and Myroxylon 
balsamum are inherent to America and are 
members of the genus Myroxylon.  Balsam, a 
resinous substance with a pleasant aroma and many 
medicinal uses, is principal product of these species 
[4].  Therapeutic properties have made it a popular 
medicinal plant for centuries.  The intricate 
combination of volatile oils, cinnamic acid 
derivatives, and other bioactive compounds in 
balsam is responsible for its therapeutic efficacy 
[5].  Research concentrated on their potential use in 
the treatment of respiratory illnesses, skin 
conditions, and microbial infections.  New 
compounds with potential medicinal use have been 
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identified via studies of Myroxylon phytochemistry 
[6]. The Opuntia and Myroxylon genera are rich in 
bioactive compounds that have several potential 
medical uses.  We learn more about their traditional 
usage and may pave the way for the development 
of novel natural product-based treatments thanks to 
the continuing research on these plants. 
1.1 Opuntia Species   
The cactaceae family includes the Opuntia species. 
Linnaeus coined the genus "cacti" to include all of 
the cactus species that were known at the time.  
The taxonomy of cacti was substantially refined in 
1754 by Scottish botanist Philip Miller, who 
classified several species into the genus Opuntia.  
For the most part, fruit and flower traits were what 
Miller used to categorize Opuntia species [7]. 
1.1.1 Traditional Uses  
There has a long history of using Opuntia species 
in many sectors, including as medicine, personal 
care, fuel, and agriculture.  For instance, you may 
make a sauce out of the fruits and serve it with 
salads or vegetables.  These fruits may be eaten in 
three different ways: fresh, cooked, or dried.  In 
addition to being a natural sweetener, it contains 
dietary fibers [8]. 
According to prickly pear is a component in a wide 
variety of candies, jellies, and drinks [9].  Fruits 
and blooms of the Opuntia plant may potentially 
include natural culinary dyes.  Opuntia gum is used 
to make cloth stiffer in the fabric business.  
Essential oils derived from plants, including seeds 
and flowers, are the building blocks of perfumes.  
Animals have been fed prickly pear bushes in many 
parts of the world since prehistoric times.  Several 
possible medicinal uses exist for the plant.  Table 1 
shows that prickly pear juice from several species 
has been used for burn relief by both Native 
Americans and Americans [10]. 

Table 1: List of Opuntia species 
Species Native 

Region 
Description 

Opuntia 
abjecta [13] 

Florida Reaching a height of 
15 to 25 cm, the 
plants are rather 
remarkable. A 
cladode's longest 
length ranges from 
2.5 to 5 cm. More 
than four centimeters 
separate the spines. 
The leaves of 
Opuntia abjecta are 
shaped like 
teardrops. About 4 
mm is the diameter 
of the seeds. 

Opuntia 
aciculate 

[14] 

Texas The acicular and 
transient leaves of 
the 10-to 20-
centimeter-long 

Opuntia aciculate 
plant are a notable 
feature. Legs 
measure 3–12 
millimeters. 

Opuntia alta 
[15] 

Texas The plants have 
distinct stems, small 
fruits, and can grow 
up to 450 cm in 
height. 

Opuntia 
ammophila 

[16] 

Florida Plant itself is tall 
with gray-green 
cladodes. The flower 
buds' recurved tepals 
make them simple to 
identify. 

Opuntia 
anacantha 

[17] 

Northern 
Argentina 

At 60 cm tall, the 
Opuntia anacantha 
cactus is a widely 
spreading shrub. 
lustrous, dark green 
stem segments, or 
joints, measuring 
3.5–7 cm in width 
and 15–40 cm in 
length. The spines 
are 2-4 cm long, 
white, and irregular; 
they are not always 
present. Flowers: 4 
cm long by 6 cm 
wide; yellowish-
orange to orange in 
hue. The fruit can be 
any shade of reddish-
purple and is long (3-
5 cm). 

Opuntia 
anahuacensis 

[18] 

Texas, 
Mexico 

The plants only reach 
a height of 30–60 
cm. The fruit has a 
purple hue. The 
cladode form is 
unique, being 
obovate and having a 
neck. 

Opuntia 
arenaria [19] 

America Little cladodes 
quantify 4-5 x 2-3 
cm, while the plant 
itself is 150 cm long. 
The length of the 
spines may reach 3 
cm, while the width 
and height of the 
cladodes can range 
from 20 to 30 cm. 
This little shrublet 
has tiny fruits that 
are around 2.5 cm in 
diameter. Fragrant, 
subglobose to short 
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cylindrical segments 
that resemble strings 
of beads sometimes. 
Up to 10 cm in 
length and 4 mm in 
width; spines 1–4 or 
none at all; flattened; 
pliable. 

Opuntia 
articulate 

[20] 

Western 
Argentina 

Plants measure 100 
cm in width and 30–
70 cm in height. 
Cladodes are 10-15 
cm in length, have a 
green hue, and 
resemble eggs. The 
bases of the spines 
might be a deep 
reddish-brown, dark 
brown, or even black 
color, while the tips 
can be a light tan or 
yellow color. They 
have 4-5 centimeter 
flowers.  

Opuntia 
atrispina 

[21] 

United 
States, 
Texas 

The cylindrical 
trunks of these 
species resemble 
trees and are clothed 
with bark. One such 
trunk is the Cow's-
tongue. 

Opuntia 
auberi [22] 

Mexico, 
America 

A plant's height can 
range from 50 to 200 
cm, and it has 100. 
Segments of the 
plant are cylindrical 
and have a corky 
surface as they age, 
with the younger 
segments being 
flattened and green. 

Opuntia 
aurantiaca 

[23] 

South 
America 

The plant can reach a 
height of 10 to 30 
cm, and its features 
include egg-shaped, 
spineless stems, 5-
7.5 cm pink or 
yellow blossoms, and 
1.5–2.5 cm green 
fruits. 

Opuntia 
aurea [24] 

Utah, 
Arizona 

The golden-spined 
prickly pear, or 
Opuntia aureispina, 
may reach a height 
of 100 to 150 cm. 
Stems have round to 
widely obovate pads 
that range in color 
from light blue-green 
to yellow-green. 10–

16 centimeters in 
length and 8–12 
centimeters in width. 
Their significant size 
is indicated by the 2–
6 cm length of the 
central spines. The 
radial spines are 2 
cm long and have a 
reddish-brown base. 
The vivid orange or 
scarlet tint of the 5-7 
cm broad and 5-8 cm 
long blossoms is 
striking. The seeds 
are poorly formed, 
flattened, and range 
in color from tan to 
light brown, with a 
diameter of three to 
six millimeters. 

Opuntia 
aureispina 

[25] 

Texas Height of the plants 
is 60-90 cm. 
Sprawling clusters 
characterize the 
stems. A vibrant 
yellow flower with a 
crimson center is a 
flower. Verdant and 
crimson are the 
fruits. 

Opuntia 
azurea [26] 

Texas, 
Mexico 

A 7–40 cm tall 
Opuntia basilaris is 
typical. In hue, 
flowers range from 
pink to rose. There 
could be hundreds of 
these flattened, 
fleshy pads in just 
one plant.  

Opuntia 
basilaris [27] 

Southwest 
United 
States 

The fruit is more 
spherical in shape, 
and the vines grow to 
a height of 60 cm. 
On plants, there are 
rarely more than 
three spines. The 
blooms of O. 
bentonii are yellow. 
Between the areoles, 
veins may be seen. 

Opuntia 
bentonii [28] 

Texas, 
Australia 

Rarely do plants 
reach a length of 60 
cm. Long cladodes 
range from one to 
one and a half 
inches. A bright or 
dark brown hue 
adorns the slender 
spines. The center of 
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the golden flowers is 
frequently crimson. 

Opuntia 
blakeana 

[29] 

Southern 
Arizona 

Shrubby plants that 
reach a height of 200 
cm have dull green 
joints. Not present 
are spines. The 
crimson, conic leaves 
are 2–3 mm long. 
The obovate fruits 
are 4 cm long and the 
flowers are 5 cm 
long and have a rose 
tint. Seeds have a 
diameter of 4 mm. 

Opuntia 
boldinghii 

[30] 

Central 
America, 

West 
Indies 

Growing to a height 
of 15-25 cm, the 
plants are 
impressive. Longest 
length of a cladode is 
2.5 to 5 centimeters. 
More than four 
centimeters separate 
the spines. The 
leaves of Opuntia 
abjecta are shaped 
like teardrops. About 
4 mm is the diameter 
of the seeds. 

 
 
There is a long history of using prickly pear, 
particularly for the treatment of diabetes, in 
traditional Mexican folk medicine.  The fruit is 
effective in treating a variety of ailments, including 
asthma, gonorrhea, and diarrhea.  A number of 
medical conditions, such as hypertension, ulcers, 
dyspnea, glaucoma, liver problems, wounds, and 
dyspnea, have traditionally been treated using 
cladodes, which are fleshy stems [11].  In South 
Korea, this plant is used for a variety of medical 
purposes, including the relief of indigestion, burns, 
bronchial asthma, diabetes, and gastrointestinal 
distress.  For a long time, people from Sicily have 
relied on prickly pear flower infusions for a variety 
of medical conditions, including whooping cough, 
arthritis, edema, wound infections, and diuretics.  
Prickly pear plants are another option for lowering 
the risk of erosion on hillsides [12]. 
Dry and semiarid areas are ideal for the 300+ 
species of xerophytic Opuntia cacti.  Various 
names are used to describe these plants in local 
language.  They are known as slipper thorn, prickly 
pear, and tuna in English.  In Spanish, they are 
known as Fico d'india.  In Azad Bharat, they go by 
the names nagphani, nagphana, and haththathoira.  
They are known as Hathlo thor and chorhthlo in 
Gujarati [31].  They are known as Snuhi in Sanskrit 
[32].  They are known as Chapati balli in Tamil.  
They go by the names Nagajemudu and Nagamulla 

in Telugu.  They go by the names Nagphani and 
Thuar in Urdu. Table 2 lists the various compounds 
found in Opuntia extracts [33].  

Table 2: Opuntia species most prominent 
chemical components [34-51] 

Chemical 
Name 

PubChe
m CID 

Molecul
ar 

Weight 
(g/mol) 

Molecular 
Formula 

Aromadendri
n 

122920 288.356 C15H12O6 

Taxifolin 439533 304.254 C15H12O7 
Kaempferol 5280863 286.239 C15H10O6 
Kaempferol 

3-methyl 
ether 

5468850 328.40 C18H16O6 

Quercetin 5280343 302.238 C15H10O7 
Quercetin 3-
methyl ether 

5280770 316.366 C16H12O7 

Isorhamnetin 5281654 316.265 C16H12O7 
Narcissin 5481663 624.548 C28H32O16 

Picein 92123 298.291 C14H18O7 
Androsin 164648 328.317 C15H20O8 
3-o-β-d-

glucopyranosi
de 

5318755 478.507 C22H22O12 

Benzyl-o-β-d-
glucopyranosi

de 

188885 270.292 C13H18O6 

Gallic acid 370 170.12 C7H6O5 
Lutein 5281243 568.886 C40H56O2 

Β-carotene 5280489 536.888 C40H56 
Zeaxanthine 5280899 568.886 C40H56O2 
Cryptoxanthi

n 
5281235 552.887 C40H56O 

Betacyanins 5684162
6 

550.473 C24H26N2

O13 
Ascorbic acid 5467006

7 
176.124 C6H8O6 

Α-tocopherol 14985 430.717 C29H50O2 
 
1.2 Myroxylon Species 
Among the materials included in the collection are 
manuals detailing the medicinal uses of balsamum 
and pereirae, two species of Myroxylon [52].  The 
following databases were searched extensively: 
PubMed, EMBASE, and TOXNET.  We looked for 
Myroxylon balsamum, Myroxylon pereirae, 
Peruvian balsam, and Peru balsam.  Papers that 
were appropriate for the reference list were 
discovered by manual abstract screening.  
Associated with this list were pertinent citations 
from other sources [53-54]. Table 3 summarises 
the marketed drug data overview 

Table 3: Marketed drug data overview  
Herbal 
Substan

ce 

Descripti
on 

Dosage and 
Administrat

ion 

Regulator
y 

Informati
on 
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Myroxyl
on 
balsamu
m (L.) 
[55] 

A remedy 
that has a 
variety of 
topical 
applicatio
ns, 
including 
as an 
emollient, 
an 
antipruriti
c, a 
trophic 
barrier. 

Ointment, 
4.95 g/100 g 

Applicatio
n on the 
skin. For 
those who 
are 12 
years old 
and 
above. 
Two times 
a day, 
apply. 
One week 
of usage is 
all it 
takes. 
France 
and TU 
together 
have been 
in 
existence 
since 
1944. 

 
1.2.1 Data on medicinal use  
Medications marketed throughout the European 
Union and its member states. 
This synopsis does not cover everything.  It 
correctly portrays the situation at the time it was 
made and is provided only for informative reasons. 
1.2.2 Medicinal use and historical data 
The Myroxylon pereirae tree, which produces 
Peruvian balsam, became a member of the U.S.P. 
in 1820.  Since it originated in San Salvador and 
made its way to Spain via Lima, the tree is known 
as "Peru balsam" [56].  The medicine first appeared 
in pharmacies in Germany in the 17th century.  
You may find antibacterial and vulnerary 
properties in pure, alcoholic, or ointmented Peru 
balsam.  Its peculiar internal usage is due to its 
stimulating expectorant qualities [57].  
The pharmacopoeias of many countries include 
salvia de Peru. Reportedly, it has a little 
antibacterial effect.  It heals bedsores and chronic 
ulcers when diluted with equal quantities castor oil 
[58].  When dealing with dermatitis or itchy skin, 
older folks may find that a plain ointment (12.5% 
concentration) works best.  In order to treat 
hemorrhoid symptoms, it is an ingredient in many 
rectal suppositories.  As a topical anti-scabies 
agent, benzoyl benzoate has mostly replaced Peru 
balsam [59].  
Among Peru balsam's many traditional medical 
uses are its antibacterial properties and its 
effectiveness against parasites and wounds.  Peru 
balsam ointment or an alcohol solution has a long 
history of usage as a rubefacient, parasiticide (for 
certain skin disorders), antibacterial, vulnerary, and 
local protective measure [60].  Used as an 
expectorant orally very seldom. Peru balsam has 

antimicrobial properties as a vulnerary.  It has only 
been used topically because swallowing it produces 
an inflammatory response.  Burns, frostbite, cracks, 
erythema, pruritus, ulcers, infectious dermatitis, 
and a host of other small wounds have all been 
treated with it [61].  Table 4 shows the Historical 
Data Overview 

Table 4: Historical Data Overview 
Herbal 

Preparat
ion 

Documen
ted Use / 
Tradition

al Use 

Pharmaceut
ical Form 

Referenc
es 

Myroxylo
n 
balsamu
m (L.6) 

For burns, 
decubitus 
ulcers, 
frostbite, 
ulcus 
cruris, 
bruising 
from 
prosthetic
s, 
hemorrhoi
ds, and 
infected 
and slow-
healing 
wounds 

Application 
on the skin. 
Preparations 
with 5-20%, 
not 
exceeding 
10%, for a 
broad 
surface 
application 

Blument
hal et al., 
1998 
(monogr
aph first 
publishe
d 1986) 
[62] 

Vulnerary 
[63] 

used 
topically in 
the form of 
an ointment, 
alcoholic 
solution, or 
alone 

 

Wound 
balm [64] 

Typical 
dosage: 0.5–
2 g per day 

 

Eczema 
and 
pruritus 
[65] 

Application 
on the skin. 
12.5%-
containing 
ointment 

 

Wound 
healing 
[66] 

Application 
on the skin. 
diluted 1:2 
in oil (ricin 
oil, for 
example) or 
1–2% in 
ointment 

 

Scabies 
[67] 

Application 
on the skin. 
5-10:100 
vaseline or 
10-15:200 
spir. dilut., 
either 
undiluted or 
diluted. 
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It has also been used to treat the discomfort, 
itching, and congestion that come with acute bouts 
of piles and other anal illnesses in the form of 
suppositories.  It has been included into inhalation 
mixtures after dissolving in heated water. Many 
medical manuals have described Peru balsam's 
traditional therapeutic use for at least 30 years, 
including 15 in the EU [68]. 
Table 5 shows the Herbal Preparation Use and its 
Overview. 
Table 5: Herbal Preparation Use Overview [69] 
Herbal 
Prepar
ation 

Pharmac
eutical 
Form 

Indicati
on 

Posol
ogy, 

Stren
gth 

Period 
of 

Medici
nal 
Use 

Myroxy
lon 
balsam
um (L.)  

Cutaneou
s use 

A 
tradition
al herbal 
medicine 
used to 
help heal 
small 
wounds 
and 
relieve 
the 
sympto
ms of 
mild 
skin 
inflamm
ations. 

Adult
s and 
senior 
citize
ns: 5–
10% 
balm 
in 
semis
olid 
forms
. 
Appl
y 
once 
a day. 

Use 
period: 
one 
week. 
In 
France 
since 
1944; 
(mono
graph 
first 
publish
ed 
1986);  

 
 
2. EMERGING RESEARCH AND NOVEL 
APPLICATIONS 
2.1 Recent Advances in Opuntia Research 
In recent years, the genus Opuntia has attracted 
considerable scientific interest beyond its 
traditional uses. Notably, studies now emphasize its 
role in nutraceuticals, functional foods, and 
potential as a biotechnological resource. 
2.1.1 Opuntia as a Functional Food 
The nutritional profile of Opuntia cladodes and 
fruits is outstanding, containing high levels of 
dietary fiber, pectin, mucilage, minerals (such as 
calcium, magnesium, and potassium), and vitamins 
C and E. These constituents contribute to 
cholesterol-lowering properties, improved bowel 
health, and glycemic control, which are vital in 
modern dietary management of obesity and 
metabolic syndrome. 
Recent controlled trials have indicated that regular 
consumption of Opuntia ficus-indica fruit pulp can 
significantly lower postprandial blood glucose 
levels. This hypoglycemic effect is attributed to its 
ability to reduce carbohydrate absorption by 

inhibiting alpha-glucosidase enzymes and slowing 
gastric emptying [70]. 
Moreover, the high antioxidant content, particularly 
betalains, is now being considered as a natural 
additive for enhancing shelf-life in food 
preservation industries. Encapsulation techniques 
are being developed to stabilize betalains extracted 
from Opuntia for use as natural colorants and 
antioxidants in packaged foods. 
2.1.2 Anti-Cancer and Anti-Inflammatory Potential 
Emerging in-vitro and in-vivo studies have 
demonstrated that Opuntia extracts can inhibit the 
proliferation of various human cancer cell lines, 
including colon, breast, and prostate cancer cells. 
The mechanism appears to involve induction of 
apoptosis, modulation of oxidative stress pathways, 
and suppression of pro-inflammatory cytokines 
[71]. While these findings are preliminary, they 
open pathways for developing dietary supplements 
or adjuvant therapies. 
2.1.3 Bioremediation and Environmental 
Applications 
In addition to human health benefits, Opuntia 
species are being explored for environmental 
sustainability. Due to their ability to thrive in arid 
regions with minimal water, they are used for soil 
erosion control and land reclamation in degraded 
landscapes. Recent studies have examined the use 
of Opuntia cladode biomass for phytoremediation 
of heavy metals and as a natural coagulant for 
wastewater treatment [72]. 
Moreover, biogas production from Opuntia 
biomass has emerged as a renewable energy source 
in regions with limited conventional feedstock. 
High mucilage content enhances anaerobic 
digestion efficiency, providing a sustainable energy 
solution for rural communities. 
2.1.4 Advances in Myroxylon Research 
Compared to Opuntia, the Myroxylon genus is less 
studied but equally promising due to its unique 
balsam composition. Traditionally known for 
wound healing and skin ailments, Myroxylon 
species are now being investigated for 
antimicrobial resistance management and novel 
pharmaceutical formulations. 
2.1.5 Antimicrobial Resistance and Biofilm Control 
Recent microbiological research has revisited Peru 
balsam and Tolu balsam for their potential to 
combat multi-drug resistant bacteria and biofilm-
forming pathogens. Essential oils and benzyl 
benzoate derivatives from Myroxylon balsamum 
have demonstrated inhibitory effects on 
Staphylococcus aureus, Pseudomonas aeruginosa, 
and fungal strains like Candida albicans. These 
properties could provide natural alternatives for 
topical formulations targeting resistant skin 
infections [73]. 
2.1.6 Novel Drug Delivery Systems 
Pharmaceutical researchers are developing 
nanoemulsions and microencapsulation techniques 
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to improve the bioavailability of Myroxylon 
balsam compounds. Such approaches aim to 
enhance skin permeability and prolong the 
therapeutic effect while minimizing irritant 
reactions associated with balsam use in raw form. 
2.1.7 Dermatological and Cosmetic Applications 
Given its pleasant fragrance and skin-healing 
properties, Peru balsam is witnessing renewed 
interest as a natural ingredient in modern 
dermatological products. It is increasingly 
incorporated into creams for chronic wounds, 
psoriasis, and eczema, often in combination with 
other herbal extracts for synergistic effects [74]. 
3. PHARMACOLOGICAL VALIDATION: 
WHAT MODERN SCIENCE REVEALS 
3.1 Phytochemical Characterization 
Advancements in analytical techniques like LC-
MS/MS and NMR spectroscopy have enabled 
comprehensive profiling of Opuntia and 
Myroxylon species. For instance, over 50 phenolic 
compounds, including quercetin, isorhamnetin, and 
kaempferol derivatives, have been identified in 
Opuntia ficus-indica cladodes and fruits. Similarly, 
Myroxylon balsams are rich in benzyl cinnamate, 
benzyl benzoate, and free cinnamic acid, 
explaining their antimicrobial and anti-
inflammatory effects [75]. 
3.2 Toxicological Considerations 
While generally recognized as safe for topical use, 
some Myroxylon balsam components can cause 
contact dermatitis in sensitive individuals. Recent 
toxicological assessments suggest that 
nanoencapsulation can reduce allergenicity while 
preserving therapeutic benefits. In contrast, 
Opuntia extracts are widely regarded as safe, 
though high doses may cause mild gastrointestinal 
upset due to mucilage and fiber overload. 
4. BIOTECHNOLOGICAL INNOVATIONS & 
CULTIVATION PRACTICES 
4.1 Tissue Culture and Genetic Improvement 
Modern biotechnological methods are being 
applied to conserve and enhance these plants. In-
vitro propagation through tissue culture is being 
developed for Opuntia species to produce disease-
free, uniform planting material, supporting large-
scale cultivation in arid zones [76]. Similarly, 
genetic studies on Myroxylon aim to identify 
cultivars with higher balsam yield and improved 
resistance to pests. 
4.2 Sustainable Harvesting and Conservation 
Unsustainable harvesting of Myroxylon trees for 
balsam extraction has raised concerns about 
biodiversity loss. Recent initiatives advocate for 
controlled tapping methods, certification of 
sustainable balsam, and community-based 
agroforestry systems to balance economic benefits 
with ecological preservation. 
5. Translational Research and Future Directions 
5.1 Integrative Medicine Approaches 

Integration of Opuntia and Myroxylon-based 
products into evidence-based complementary 
medicine is gaining traction. For example, Opuntia 
supplements are marketed for diabetes management 
alongside conventional antidiabetic drugs, with 
studies indicating potential for reducing required 
drug dosages [77]. 
5.2 Clinical Trials and Regulatory Aspects 
Despite promising preclinical results, robust 
clinical trials are limited. Regulatory approval 
requires stringent demonstration of safety and 
efficacy. Future research must prioritize well-
designed randomized controlled trials to establish 
therapeutic dosages, pharmacokinetics, and long-
term effects. 
5.3 Value Addition and Global Market Trends 
With the rise of the global market for herbal 
medicine, Opuntia and Myroxylon extracts hold 
significant economic potential. Standardization of 
extracts, development of high-value products 
(nutraceuticals, cosmeceuticals, and 
phytopharmaceuticals), and compliance with 
international quality standards (e.g., Good 
Agricultural and Collection Practices - GACP) can 
open new avenues for local communities and 
industry stakeholders. 
The genera Opuntia and Myroxylon stand as 
powerful examples of how traditional botanical 
wisdom can be validated and harnessed through 
modern science. Their multifaceted uses — from 
functional foods and natural colorants to anti-
cancer agents and wound-healing balms — 
showcase their versatility and promise for future 
drug discovery. 
However, realizing this potential demands a 
multidisciplinary effort: 
Pharmacologists should focus on elucidating 
mechanisms of action and synergistic interactions 
among phytochemicals. 
Agronomists and biotechnologists must ensure 
sustainable and scalable cultivation. 
Policy makers should incentivize conservation and 
fair-trade practices while supporting clinical 
validation through funding and international 
collaborations. 
As global healthcare shifts towards integrating 
traditional knowledge with modern biomedicine, 
Opuntia and Myroxylon species deserve a 
prominent place (Table 6) on the research and 
development agenda. Ensuring sustainable use and 
equitable benefit-sharing will be key to 
transforming these time-honored plants into future 
pharmacological treasures.Table 6: Value 
Addition and Global Market Trends 

Aspect Details 
Economic 
Potential 

- Rising global market for herbal 
medicines- High-value products: 
nutraceuticals, cosmeceuticals, 
phytopharmaceuticals- 
Compliance with international 
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standards (e.g., GACP)- 
Economic opportunities for local 
communities and industry 
stakeholders 

Examples of 
Applications 

- Functional foods- Natural 
colorants- Anti-cancer agents- 
Wound-healing balms 

Role of 
Stakeholders 

Pharmacologists: Elucidate 
mechanisms of action; study 
synergistic interactions of 
phytochemicals. 
Agronomists & 
Biotechnologists: Ensure 
sustainable, scalable cultivation 
and harvesting. 
Policy Makers: Promote 
conservation, fair trade, clinical 
validation funding, and 
international collaborations. 

Strategic 
Requirements 

- Standardization of extracts- 
Sustainable use and 
conservation- Equitable benefit-
sharing- Integration of traditional 
knowledge with modern 
biomedicine 

Future 
Perspective 

- Position Opuntia and 
Myroxylon as key resources in 
drug discovery and global 
health- Foster multidisciplinary 
research and responsible 
commercialization. 

 
 
6. CONCLUSION:  
Opuntia and Myroxylon plants have long played an 
important role in traditional medicine due to their 
wide range of medicinal uses and extensive 
phytochemical profiles.  Polyphenols, flavonoids, 
and betalains are plentiful in Opuntia species, 
which includes the prickly pear cactus that have 
been investigated extensively [78].  These 
compounds provide Opuntia extracts their 
antibacterial, anti-inflammatory, and antioxidant 
properties, making them a great option for the 
treatment of chronic diseases including diabetes 
and cardiovascular disease.  On the other hand, 
balsam produced by Myroxylon species, especially 
Myroxylon balsamum and Myroxylon pereirae, is 
famous for its significant medicinal utility.  Peru 
balsam, derived from these plants, has a long 
history of usage as a soothing agent, anti-itch, and 
wound healer [79].  Thanks to its intricate chemical 
composition—which contains benzyl benzoate and 
cinnamic acid derivatives—it is pharmacologically 
useful in treating a variety of skin and respiratory 
problems. This work has shed light on the value of 
Opuntia and Myroxylon species in both traditional 
and modern medicine by clarifying their botanical, 
chemical, and pharmacological features [80].  More 
research is required to determine their entire 

medicinal potential, validate traditional uses via 
clinical studies, and identify novel bioactive 
compounds for pharmaceutical development.   The 
study of Opuntia and Myroxylon species 
demonstrates the ongoing collaboration between 
traditional knowledge and modern research. It 
opens up possibilities for the development of new 
drugs and natural treatments. 
Future Direction 
Future research on Opuntia and Myroxylon species 
should prioritize clinical trials to validate 
traditional uses and explore potential new 
medicinal applications.  They may lead to the 
creation of novel drug combinations by studying 
the synergistic effects of their bioactive 
components.  Recent advances in phytochemical 
profiling have the potential to lead to the discovery 
of novel molecules with pharmacological action.  
Sustainability in agricultural practices and other 
conservation efforts are essential for ensuring the 
continued availability and variety of these plants.  
By working together, pharmacologists, botanists, 
and traditional healers may enhance treatment 
outcomes by integrating indigenous wisdom with 
modern scientific understanding. 
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