
 

Research on homemade mosquito repellants
finds interesting alternatives
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Immo Hansen, associate professor in New Mexico State University’s Department
of Biology, inspects mosquitoes in his lab at Foster Hall. Credit: NMSU photo by
Andres Leighton

What do burning coffee, eating bananas and drinking gin and tonic have
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in common? They are among the unconventional mosquito repellents
people say they use.

Last summer, New Mexico State University professors in the College of
Arts and Sciences: Immo Hansen, associate professor in biology and
principle investigator of NMSU's Hansen Lab, and Mary Alice Scott,
associate professor of anthropology, released a survey seeking
homemade mosquito repellent methods and strategies.

The goal was to discover cheaper and more easily available repellents
beyond commercial products to test them in a future study against
traditional repellents such as DEET.

They received responses from more than 5,000 participants and recently
released a paper detailing their findings. The survey was available in
English, Spanish and Portuguese and was distributed in countries in
which residents were likely to speak one these languages. In addition to
open-ended questions about repellents, there was a multiple-choice
question listing 13 repellent control methods.

As a precursor to this research, Scott previously observed residents of
Veracruz, Mexico, using three different methods to repel mosquitoes.

"These were burning mosquito coils that were commercially produced,
though I did not learn what the ingredients of these coils were, sprinkling
small amounts of gasoline around the perimeter of an area to be
protected from mosquitoes, although this was probably the least common
method, and burning bundles of dried herbs, which I believe was to
produce smoke to keep mosquitoes away since different herbs were used
at different times," she said. "I did not test the effectiveness of any of
these techniques, so I can't say how effective they are. 

"From the responses, we compiled a table of more than 200 techniques
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people use, from stuff they eat or drink – such as garlic or gin and tonics
– to burning various herbs, plants, and even animal dung, to stuff they
rub on their skin – again, like garlic – to spatial repellents," said Hansen.

For me the most surprising answer was the use of dryer sheets," said
Scott. "I had not heard of dryer sheets being used before, although some
other members of our research team were familiar with that method."

As an anthropologist, Scott's expertise is in qualitative research.

"My role on this project was to develop the qualitative components of
the survey used to collect the data that were analyzed for this project,"
Scott said.
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Stacy Rodriguez, laboratory manager for the Molecular Vector Physiology
Laboratory at New Mexico State University, discusses testing wearable mosquito
repellents inside the wind tunnel at NMSU with graduate student Kristina
Gonzales (right) while undergraduate student Hae-Na Chung looks on from
inside the enclosure behind them. Credit: NMSU photo by Minerva Baumann

The majority of respondents to the survey resided in the United States,
67 percent of whom were female, 81 percent of whom had a university
degree, and 50 percent of whom were 18 to 37 years old.

"The most commonly used repellent was DEET spray, which made up 48
percent of the responses," Hansen said. "This also corresponds with our
research that says DEET spray is the most effective repellent."

The DEET spray particles adhere to mosquitoes' odor receptors, which
prevent them from locating a human with DEET particles around him.
From Hansen's research, mosquitoes have not developed any kind of
resistance to DEET, as they have to large-scale insecticides used by
public-health agencies to control populations.

Interestingly, the second most-used method of repelling mosquitoes
involved citronella candles, which made up 43 percent of the survey's
responses. Citronella is an essential oil obtained from lemongrass.

Based on their previous research, Hansen says citronella has no effect as
a repellent.

"We tested citronella-based repellents in two different assays," Hansen
said, referring to a clear enclosure used to observe behavior and actions
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within. "We used a Y-tube assay, where we inserted the mosquitoes at
the bottom, then put a hand with citronella repellent on it at one end and
a hand with no repellent at the other. If citronella were an effective
repellent, the mosquito would fly to the hand with no repellent but that's
not what happened."

The second assay experiment his lab conducted involved a wind tunnel in
which a fan blew around someone with citronella-based repellent on,
blowing his scent in the direction of the mosquitoes, and this also failed
to prevent the mosquitoes from going near the human.

"To be clear, we only ran these experiments on Yellow Fever
mosquitoes, Aedes aegypti, which are the ones we're most concerned
with here in southern New Mexico," Hansen said. "They're the carriers
of viral diseases like Chikungunya, Dengue fever and Zika. There's
nothing to say that citronella isn't an effective repellent for other types of
mosquitoes, such as albopictus, rusticus, or any of the other species."

Hansen described citronella as having a placebo effect, which, coupled
with the oil's pleasant aroma, could explain why it's used so much as a
mosquito repellent even when it doesn't work.

"With these responses, we want to start testing some of the methods, like
various types of smoke that some people used as a repellent, as well as
some of the topically applied methods," Hansen said.

Hansen and Scott's study lays the foundation for future research in
alternative methods to repel mosquitoes that may be culturally
acceptable and more affordable for people.

  More information: Emily Lucille Moore et al. An online survey of
personal mosquito-repellent strategies, PeerJ (2018). DOI:
10.7717/peerj.5151
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