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Rhynchophorus palmarum used in Traditional Medicine in the Peruvian
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Abstract Ethnoentomological research focuses on the wealth of knowledge about insects used by indigenous
communities. Here, we examine the medicinal use of insects, with a particular focus on Rhynchophorus palmarum, also
known as suri, by indigenous peoples in the Peruvian Amazon. Between January 2014 and November 2015, a semi-
structured survey was conducted in six communities belonging to Kukama-kukamiria, Tikuna, and Awajum ethnic groups.
Each participant answered three key questions: i) what insects do you use to treat your diseases; ii) what diseases do you
treat; and iii) how do you treat each disease? A total of 63 people were interviewed. Over half of the interviewees from the
three ethnic groups mentioned using the larva of the R. palmarum for medicinal purposes. The oil of the larva is used to
treat more than ten diseases, particularly respiratory illnesses. Chemical analysis of the larvae indicates the presence of
linoleic and linolenic acids, which confer antimicrobial and anti-inflammatory properties.
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Introduction

A multitude of cultures around the world use insects
and the substances extracted from them as
therapeutic resources to treat an array of life-
threatening  conditions  (Costa  Neto  2005).
Mesopotamian cuneiform writings and texts from
approximately 5,000 years ago indicate the use of
fireflies, mantis, and other unidentified insects to treat
diseases (Lupoli 2010; Mazars et al. 2004). Some
cultures in China also started using insects in folk
healing many years ago. Some Chinese people
continue to use over 300 species of insects from 14
orders, 63 families and 70 genuses in their traditional
medicine practices, thus employing the greatest
reported diversity of medicinal insects worldwide
(Feng et al. 2009; Lupoli 2010). Other parts of the
world, including South America, also use insects as
healing agents. For example, in Brazil, up to 82 types
of insects are known to be used for medical purposes
(Costa Neto et al. 2000).
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Medicinal insects are typically consumed alive,
cooked, ground, or used in infusions, ointments, and
plasters. They are used in both preventive and
curative medicines, as well as in magical religious
rituals that claim to promote health, physical, and
mental well-being (Clausen 1954; Costa Neto 2002,
2005). Previous reports have shown that the chemical
and biochemical components of vatious insects and
their derivatives contribute to their immunological,
analgesic, anti-inflammatory, antibacterial, diuretic,
anesthetic, and antitheumatic properties (Cherniack
2010; Costa Neto 2002, 2005; Lupoli 2010).

Larva of the Rbynchophorus palmarum is traditionally
used as both food and medicine in tropical areas of
the Western Hemisphere, including the Amazon
Rainforest (DeFoliart 1993). Several studies indicate
that many ethnic groups and indigenous peoples from
the continental Amazon, including countries such as
Venezuela, Peru, Paraguay, Ecuador, Colombia, and
Brazil, use larva of the R. palmarnm on a regular basis
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Figure 1 Map of the study areas. Figure by Cesar Delgado.

— making it the most widely used medicinal insect in
the Amazon Rainforest (Cartay 2018; Casas et al.
2018; Cerda et al. 2001; Costa Neto and Ramos 20006;
Delgado et al. 2007, 2008; Dufour 1987; Manno et al.
2018; Onore 2005; Paoletti et al. 2000; Sancho et al.
2015; Santos 2011; Vera and Brand 2012).
Unfortunately, only a limited number of scientific
studies document the Amazonian larva of the R
palmarnm’s modes of use and healing properties. Some
of these investigations describe Bolivian communities
using the insect to treat respiratory illnesses (Bourdy
et al. 2000); Peruvian indigenous groups consuming it
to treat rheumatism, pulsaria, and respiratory diseases
(Delgado 2008); and Brazilian indigenous peoples
using the larva to reduce fever and treat headaches
and boils (Almeida 2005; Alves and Alves 2011; Alves
and Dias 2010). The objectives of our research were
to: 1) document modes of use for larva of the R
palmarum in three Peruvian Amazonian indigenous
groups’ traditional medicine practices, and 2)
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summarize current knowledge about the larva’s
chemical and biochemical composition. This report
expands the scientific literature on Amazonian
medicinal insects and their use in folk medicine, while
serving as a narrative review regarding the chemical
level investigation of larva from the R. palmarum to
understand its medicinal value.

Methods

The study was conducted from January 2014 to
November 2015 in six communities belonging to
three ethnic groups, including the Kukama-Kukamiria
community of Nuevo Pumacahua (-4.9226, -73.6827)
and Flor de Castafia (-4.7701, -73.5978), Requena
Province, Loreto Region; the Tikuna community of
Chimeria (-4.1684, -70.0432), and Santa Rosa de
Cacao (-3.8999, -70.4759), Mariscal Ramoén Castilla
Province, Loreto Region; and the Awajum community
of Pampa Entsa (-4.5293, -78.4620) and Shamatak
Grande (-4.5802, -78.4805) Condorcanqui Province,
Amazonas Region (Figure 1). From a linguistic

121



o

Research Communications

C

Figure 2 Commercialization of suri in local markets surrounding the indigenous communities surveyed. A Extraction of the

suri oil in the Nanay market located in the Kukama-Kukamiria community; B Suri oil in a plastic bottle ready for commerciali-
zation in the Nanay market. A 40 mL bottle costs USD 3.09; C Roasted suri ready for consumption with tacacho or bananas.

Photo by Cesar Delgado.

perspective, the Kukama-Kukamiria belong to the
Tupi-Guarani family and the Awajum to the Jibaro
family, while the Tikuna are considered an
independent group belonging to the Tikuna family
(MINEDU 2013). Currently, most members of these
communities are bilingual — they speak Spanish and
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their native languages. These communities are all
characterized by the presence of a subsistence
economy, relying on horticulture, fishing, hunting, and
gathering vegetables and fruits to feed themselves and
their families. Some of them also raise chickens, pigs,
and cattle.
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Semi-structured surveys were designed for
interviews with people over the age of 50, and were
mostly carried out in Spanish. Whenever necessary, a
bilingual local school teacher or community leader
translated the questions into the native language of
the community. Each interviewee was shown 24 x 17
cm photographic sheets that portrayed the adult and
larval stage of R. palmarum to ensure the right species
was recognized and identified. The survey included
three specific questions: 1) what insects do you use to
treat diseases, 2) what diseases do you treat, and 3)
how do you treat each diseaser These open-ended
questions were designed to facilitate dialogue with the
interviewee, and allow interviewers to gain a unique
perspective into individuals® traditional use of insects
as medicines.

Results and Discussion

Suri in Nutrition and Food

Larva of the R. palmarum, traditionally known as suri,
live in the stipe of native and non-native Amazonian
palm trees species and feed on decaying organic
materials. In order to obtain s, the indigenous
people first cut palm trees down and make lateral cuts
in the trunks where they deposit masato (fermented
yucca mass Manihot esculenta) or urine (Delgado et al.
2008). This practice aims to increase the production
of larvae in each tree by attracting the largest possible
number of adult insects to the trunk to encourage
mating and, consequently, increase the number of
eggs laid. Larvae harvesting takes place approximately
two to four months after cutting the tree down
(Cartay 2018; Delgado et al. 2008). Exact timing varies
according to the tree species and season. During the
larva  farming  period, community members
periodically  monitor the larva  population’s
development by listening for the humming noise
produced by individual larvae. They also protect the
trunk from external factors like the sun. If the trunk is
exposed to intense insolation, the organic materials

that larvae feed on become dehydrated, and,
eventually, the larvae will die.

Although suri grows in thirty-one vegetable
species (Sanchez et al. 1993), the indigenous people
prefer to collect larvae from the native palm tree
Maunritia flexuosa (Delgado et al. 2008), because they
claim the larvae grow better, provide more protein,
and have improved healing properties. Cerda et al.
(2001) reported that the R. palmarum larvae raised in
M. flexnosa have greater protein content and higher
calcium, phosphorus, magnesium, and potassium
levels as compared to R. palmarum larvae growing in
other palm trees. In a ten meter-long M. flexuosa trunk,
indigenous peoples collect approximately 224 larvae
and 12.1 grams of protein per larva. Thus, each of
these trunks produces close to three kilograms of
protein. Cartay (2018) performed studies with the
Peruvian Amazonian Bora and Yagua indigenous
communities and determined that they could produce
approximately 500 larvae per trunk. This suggests that
suri contributes six kilograms of protein per trunk in
these communities.

However, K. palmarum is not eaten by all
indigenous groups in the Amazon Rainforest (Paolleti
et al. 2000). In some communities, s#77 is used as a
food source only during the wet season when fishing
and hunting are affected by the heavy rains (Cartay
2018).

Indigenous people typically prefer to eat the R
palmarnm  larvae  over the adult insect. When
consuming the adult insect, they remove the wings,
head, and legs. Unlike the adult, the larvae are eaten
whole, either raw, grilled, boiled, or in patarashea
(larvae packed in banana or “bija0” (Calathea lutea)
leaves). Sides may include yucca, banana, or native
potatoes. Other individuals use the sw as an
ingredient to season their food. Currently, s# is sold
in local markets and tourist restaurants in the Peruvian
Amazon’s large cities, including Iquitos and Pucallpa

Table 1 Comparison of the fatty acid composition (%) of the digestive fat content (CGD) of the R. palmarum larva repre-

sented as a percentage.

Fatty Acid Dué el al. 2009 Vargas et al. 2013 Sancho et al. 2015
Myristic (C14:0) 2.54 2.27 2.80

Palmitic (C16:0) 40.44 43.65 28.00

Palmitoleic (C16:1) Not reported 1.01 1.20

Stearic (C18:0) 1.99 8.52 5.90

Oleic (C18:1) 46.71 41.57 59.20

Linoleic (C18:2) 6.24 1.93 1.10

Linolenic (C18:2) Not reported 1.05 0.30
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Figure 3 Use of suri in traditional medicine in three eth-
nic groups of the Peruvian Amazon. A Percentage of
people who use suri to treat different diseases; B Per-
centage of people who use suri oil to treat respiratory
diseases. Figure by Cesar Delgado.
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(Cartay 2018; Delgado et al. 2008). When sold in
markets, suri is often served fried or grilled on
wooden sticks and comes with yucca, banana, facacho,
Sfarifia, or macambo toasted seeds (Theoborma bicolor)
(Figure 2c).

Due to its high levels of protein, fat, and calories,
suri 1s an important component of the local diet.
Protein content varies from nine to 13 grams per 100
grams of fresh weight. Fat varies between 22 to 38
grams per 100 grams. The caloric content in su7 is
between 188 to 310 calories per 100 grams (Delgado
et al. 2008; Vargas et al. 2013). In other areas of the
Amazon, studies report protein content reaching up
to 25 grams per 100 grams of dry weight (Cerda et al.
2001; Doufor 1987).

Seven fatty acids, including linoleic and linolenic
acids, have been found in s (Dué et al. 2009;
Sancho et al. 2015; Vargas et al. 2013; Table 1).
Moreover, 19 amino acids and nine essential amino
acids, including lysine, isoleucine, leucine, wvaline,
threonine, and phenylalanine have been identified in
the larva (Cerda et al. 2001; Manno et al. 2018; Vargas
et al. 2013). Additionally, R. palmarum contains
vitamins and minerals, including vitamin A in the
form of retinol and vitamin E. Retinol and vitamin E
levels can reach up to 85 micrograms and 44
micrograms per 100 grams of dry weight respectively.
Minerals found in su include calcium, potassium,
phosphorus, sodium, and iron (Cerda et al. 2001).
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Using these values, and considering standard nutrition
requirements, a child between seven and 11 years old
would need to consume 20 s#77 larvae a day in order to
meet the recommended levels of daily protein intake
and 23% of the suggested levels of retinol. Eating five
larvae would satisfy the recommended daily levels of
vitamin E intake.

Suri in Medicine

Interview answers were collected from 63 people
(78% male and 22% female): 27 responses were from
the Kukama-Kukamiria communities (81% male and
19% female), 21 responses were from the Tikuna
communities (85% male and 15% female), and 15
responses from the Awajun community (60% male
and 40% female). The first question on the survey ask
about insects used to treat diseases, to which
respondents mentioned 29 insects used in traditional
medicine—many of them used alone, and others used
in combination with vegetable structures from
different species (leaf, bark, and root). Individuals
from the three different indigenous groups mentioned
suri among their first responses (Figure 3). Notably,
there was homogeneity in the use of the specimen (p
< 0.001; Chi-square test). However, various Peruvian
Amazon communities call s#77 by different names. For
example, in the Kukama-Kukamiria dialect, sur7 is
known as miriti-nra; in Tikuna and Awajum-bukin, it is
called boxo.

The majority of interviewees acknowledged using
suri primarily to cure, treat, and prevent diseases.
Therefore, the second survey question (“What
diseases do you treatr”) was modified to focus on the
use of suri and read “What diseases do you treat with
suri?”. The Kukama-Kukamiria and the Tikunas use
suri mainly to treat diseases associated with the
respiratory system (flu, colds, coughs, and asthma),
while the Awajum use su7 to treat scurvy (Figure 3).
However, we found homogeneity in the use of sui to
treat respiratory disease in all three ethnic groups (p <
0.001; Chi-square test). In addition, some interviewees
from the three indigenous groups reported using sur
to cure rheumatism, dislocations (ctrippled), whooping
cough (also known as pertussis), and tuberculosis.
Members of the Tikuna and Kukama-Kukamiria
communities also mentioned using s#77 to heal pulsaria.

More than 90% of interviewees mentioned
ingesting live s#r; or using it as an oil to treat the
diseases mentioned above. To extract s oil,
indigenous peoples place the larva in a pot or frying
pan over a fire until the larva is completely melted and
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only the cuticle remains (Figure 2a). Older people in
the communities extract the oil by exposing the su7i to
the sun on a metal plate (can or calamine).

As we have shown, some indigenous communi-
ties in the Amazonian countries use K. palmarum
larvae for traditional medicine practices (Almeida
2005; Alves and Dias 2010; Alves and Alves 2011;
Bourdy et al. 2000; Delgado et al. 2008). Su7i’s high
usage in sparked its entry into the market economy.
Local markets surrounding the communities are now
commercializing sur;, albeit in an informal manner
(Figure 2b,c).

Suri and Essential Fatty Acids

Studies on the chemical composition of R. palmarum
oils reported the identification of up to eight saturated
and unsaturated fatty acids, supporting the high
nutritional value of this species. These studies were
conducted in different jungle areas worldwide,
including Coéte d'Ivoire (Dué et al. 2009; Gbogouti et
al. 2013), the Peruvian Amazon (Vargas et al. 2013),
and the Ecuadorian Amazon (Sancho et al. 2015;
Table 1). Suri oil contains high levels of palmitic and
oleic acid, as well as moderate levels of linoleic and
linoleic acids. Thus, it is possible to imagine that the
fatty acid chemical composition present in the su7 oil
contributes to its nutritional and medicinal value and
thus, helps explain why the inhabitants of the
communities surveyed report the efficacy of using suri
to treat illnesses.

The most important essential fatty acids for
human health are linoleic acid (w-six series) and a-
linolenic acid (w-three series). Linoleic acid is a
polyunsaturated fatty acid utilized in the biosynthesis
of arachidonic acid. This acid is enzymatically derived
into some prostaglandins — active lipid compounds
involved in inflammation (Dewich 2009). Similar to
linoleic acid, a-linolenic acid is an essential fatty acid
because the human body is not capable of
synthesizing it from food. Thus, humans must acquire
it through diet for proper health. Through a series of
desaturation and elongation reactions, a-linolenic acid
derives into docosahexaenoic acid and eicosapentae-
noic acid, two important acids in the regulation of
inflammatory conditions. Thus, linoleic and a-
linolenic acids play an important role in cytoprotec-
tion and anti-inflaimmation of the human body
(Pinazo-Duran and Bosca-Gomar 2012; Valenzuela et
al. 2011). Some studies have shown that the
consumption of these two essential fatty acids may be
effective in the treatment and prevention of various
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diseases including cardiovascular diseases,
neurodegenerative diseases, inflammation, cancers,
rheumatoid arthritis, and ischemia or reperfusion
injury (Valenzuela et al. 2011).

Futhermore, palmitic acid is the most common
saturated fatty acid in animals (Waite et al. 1962) and
plays a key role in various fundamental biological
functions. It is also an important component of
human breast milk, and previous studies have
suggested it is critical for proper infant health (Innis
2016). Additionally, animal studies have shown that
this saturated fatty acid has mild antiatherosclerotic
and antioxidant properties (Elagbar et al. 2010).
Another important fat in human diet is oleic acid, a
monounsaturated w-nine fatty acid. Previous studies
suggest that the consumption of oleic acid may slow
the progression of the fatal condition adrenoleu-
kodystrophy and may reduce the risk of coronary
heart disease (Lopes et al. 2010).

Most Common Diseases: Symptomatology and Treatment
Respiratory diseases were treated by ingesting sur7 oil
(in volume equivalent to three larvae) three times a
day for five to seven days. Some acknowledged
continuing the treatment until the illness was
completely eradicated. In addition, they mentioned
rubbing the oil in their hands until warm and then
rubbing the oil over the chest of the patient. They
explained that an increase in temperature when
rubbing the oil led to better penetration of it into the
affected body part. Finally, to treat tuberculosis,
interviewees recommended continuing the treatment
for a minimum of six months.

In the Awajum community, scurvy is frequently
detected in children one to three years old, presenting
as ulcerations on the lips and gums and, in some
cases, producing small hemorrhages. The treatment
consists of removing the skin and head of the s/ and
using the bait to rub the affected parts (lips and gums)
until a blackish coloration forms on the patient’s skin.
Treatment should be done for a minimum of three
days or until the ulcers heal.

Survey respondents mentioned that pwulsaria is the
result of a disordetly diet and develops because people
eat their food at inconsistent times or fast for several
hours or days. The disease produces pain and a
burning sensation in the mouth of the stomach.
Health care professionals working in  rural
communities, teport that patients with these
symptoms typically have stomach ulcers. The
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treatment consists of rubbing s#7 oil over the
patient’s stomach at night for seven days or more.

Interviewees mentioned that rheumatism is
caused by “cold disease.” They describe “cold
disease” as the most common symptom of
rheumatism and mention that “cold disease” occurs
because community members remain wet for
extended periods of time due to fishing and farming
activities, working for multiple hours of in constant
rain. The local treatment for theumatism is to place
suri oil in a spoon or a can and heat it to its boiling
point. The hot oil is then applied to the affected joint.
On the other hand, the treatment for dislocations is
to warm up s#r7 oil by rubbing it on the hands and
immediately rubbing it over the dislocated area while
adding pressure and repeating this process until the
dislocated bone goes back into place. Some
interviewees reported that the treatment for
dislocations may be accompanied by prayers.

Conclusions

Suri (or R. palmarnm) is the insect most widely used by
the indigenous groups interviewed for this research.
Suri complements the local indigenous diet and
provides high levels of protein, vitamins, and essential
fatty acids. The species we studied is used to treat
more than ten diseases, primarily respiratory diseases,
such as cough, asthma, whooping cough, and colds,
but also tuberculosis, rheumatism, and scutvy
dislocations. The interview results and literature
review support the use of s# in traditional medicine
and suggest that s#7’s healing properties, as reported
by the indigenous communities, may be explained by
the presence of fatty acids in s, primarily due to the
high composition of the precursors of essential fatty
acids: linoleic (Seties w-six) and linolenic (Series w-
three) acids.

Over time, suri may play a pivotal role in the
economic development of the Peruvian Amazon’s
ethnic communities due to the rapid increase in sur/
consumption and commercialization. It is necessary
to carry out further chemical and pharmacological
studies about s#77 as well as other insects present in
the Amazon Rainforest because given the high
biodiversity of their environment, novel natural
products may be isolated from these insects.
Discovering previously unknown compounds may
help expand chemical diversity as well as improve
drug development efforts to treat various health
conditions.
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