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Abstract:
Integrating ethnochemistry into the curriculum may provide students meaningful learning
in addition to preservation and appreciation towards the quality of their cultural heritage.
Hence, the study aimed to document the indigenous usage of household chemicals of
Maguindanaons through ethnography research using purposive and snowball sampling in
the selected municipalities of Maguindanao Province. Interview, Focus Group Discussion
(FGD) and observation were employed for data collection in the five (5)-month
community immersion. The data were then thematically analysed. As revealed, they had
utilized substitutes for paint, floor polishers, mosquito repellents, bath and laundry soaps,
toothpastes, perfumes, shampoo and other cosmetics. Furthermore, the study found out
that their indigenous usage of household chemicals conforms to standard chemical bases.
Accordingly, the output of the study may serve as groundwork to develop culture-based
lessons in high school Chemistry in the said locale.
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Introduction
Science educators continually quest for curriculum reforms to innovate the quality of
education in the Philippines. This may serve as a challenge and even opportunity to
explore and study all possible contributory factors affecting the performance of the
students specifically those coming from the indigenous groups and other ethnic minorities.
Maguindanaon is one of ethno-linguistic groups embracing an Islamic religion and
majority of them occupy the Autonomous Region in Muslim Mindanao (ARMM)
particularly Maguindanao Province.
Mangasakan (2007) performed a study on the status of high school chemistry teaching in
Cotabato City, a former capital of Maguindanao Province. She found out that majority of
the students had low achievement rating for the past years. There was a decrease in the
academic performance of the city high school chemistry students. Besides, many
chemistry teachers at the secondary level felt that students encountered difficulty in
learning the basic chemistry concepts and principles. The students performed poorly in
their periodical exams, lab works, and other classroom activities. Such finding is apart
from some of the worse statistics indicating the poor performance of ARMM students in
different assessments (NSO, 2008). And one of the barriers to quality education for
Muslim learners is cultural insensitivity. Their needs are neglected and the contents of
their books are not fit for them (SEAMEO, 2007).
With the foregoing dilemma, educators of the country have recurrently sought possible
solutions to alleviate the condition. As a matter of fact, researches were already conducted
to provide insights on how to confront the continuing low performance of the students in
the country. Specifically, common assertion shows that students learn best when they can
build on past experiences relevant to them and have direct “hands-on” involvement as well
as construct their own knowledge. In view of that, science curriculum ought to be situated
in the context of students’ lives by addressing their cultural heritage as substance of
scientific inquiry or explanation so that their attitude towards science tends to improve
their academic performance. Furthermore, the acceptance of cultural knowledge and
cultural differences leads to flexibility and innovation necessary for effective teaching and
efficient learning. Learning becomes a meaningful engagement if it takes account of the
learners’ habitus (Shiza, 2005).
Likewise, the Department of Education (DepEd) has been committed to make education
inclusive by adopting the National Indigenous Peoples Educational Policy Framework. It
primarily aims to craft education culture-responsive (EFA, 2016). Moreover, the United
States Agency for International Development (USAID, 2007) emphasized that it is
imperative forteachers in public schools in Muslim communities to be oriented as well as
be trainedfor cultural diversity, with particular focus on understanding the Muslim culture.
Accordingly, the researcher was impelled to probe the ethnochemistry of Maguindanaons
with respect to their indigenous usage of household chemicals. Household chemicals are
chemicals typically found in household used for cleaning and general hygiene as well as
coloring, pest and insect control. On the other side, ethnochemistry describes the chemical
ideas and practices of a given culture (Singh & Chibuye, 2016). Moreover, this study is
anchored on the psychological and pedagogical roots with contextual basis. This may
encompass constructivism (both cognitive and social) and situated learning.
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Statement of the Problem
The study aimed to investigate the ethnochemistry of Maguindanaons on their usage of
household chemicals. Particularly, it sought to answer the questions: 1) What are their
indigenoususages of household chemicals? 2) How do these conform to standard chemical
bases? 3) What implications can be drawn from the study to Chemistry education?
Significance of the Study
The study’s purpose on documenting the ethnochemistry of Maguindanaons with respect
to their usage of household chemicals may benefit the tribe on appreciating and preserving
the quality of their cultural heritage. In addition to that, curriculum makers and science
teachers may also use the results and findings of the study as groundwork in developing a
curriculum aligned to the culture, nature and needs of the group. Besides, the outcomes of
the study may serve as fond of knowledge that may be a catalyst to build linkage between
students’ interest on consideration of their culture and their academic performance
particularly in Chemistry class. The government may also possibly benefit from the study.
It may gain useful insights on the indigenous knowledge of Maguindanaons which may
assist them build more harmonious relationship. And the government may have a
benchmark for policy implications specifically in relation to improve the performance of
ARMM students.
Research Design of the Study
The study employed qualitative research design specifically using ethnographic
techniques. The design is appropriate to probe the ethnochemistry of Maguindanaons on
the household chemicals usage. The intact group was studied in their natural setting.
Qualitative research explores issues, understands phenomena, and answers questions by
analyzing and making sense of unstructured data. It involves the analysis of any
unstructured data, including: open-ended survey responses, literature reviews, interviews,
audio recordings, videos, pictures, social media and web pages (Onwuegbuzie, et. al.,
2012).
Sampling and Data Collection
Purposive and snowball sampling were used to determine the research participants. The
choice of specific barangays to immerse with from different municipalities of
Maguindanao Province such as Sultan Kudarat, Datu-Odin Sinsuat, Datu-Piang, DatuSaudi and Buluan was based on accessibility and researcher’s safety. Furthermore,
through the assistance of gatekeepers, the key-informants and participants were selected
using the inclusion criteria: 1) elders in the tribe who have had first-hand experience on
the matter; and 2) knowledgeable residents who are either directly or indirectly involved
with the usage of household chemicals.
Interview, Focus Group Discussion (FGD) and observation were used to gather the date in
the five (5)-month community immersion.
Treatment of Data
The collected data from the household chemicals usage were analysed thematically.
Thematic analysis may involve six phases: familiarizing with the data, generating initial
codes, searching for themes, reviewing themes, defining and naming themes, and
producing the report (Braun & Clarke, 2006). To ensure the validity of data, triangulation
method was utilized. Furthermore, informant checking and long term observations were
carried-out.
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Subsequently, their indigenoususage of household chemicals was examined if it conforms
to standard chemical bases revealed in several scientific researches.
Findings of the Study
Maguindanaons’ indigenous usage of household chemicals has conformed to standard
chemical bases. These household chemical substitutes for cleaning/washing, cosmetics,
paint, floor wax/polisher, and mosquito repellents are revealed in Table 1.
Table 1. Household Chemicals
CLEANING/WASHING
Bath Soap
(rubbed on the skin)

SUBSTITUTES
crushed tudi (Sesbania grandiflora)
leaves

crushed
kasila
frutescens) leaves

(Capsicum

crushed kapaya (Carica papaya)
leaves

grated coconut (Cocos nucifera)
kernel

crushed sagiket (Ipomoea species)
leaves

Laundry Soap
(mixed with the cloth
and/or water for washing)

extracts from citrus fruits

11

CHEMICAL BASES
Indicated presence of phytochemicals
like saponins which have antibacterial
activity (Al-Dawah, et. al., 2014,
Yuswantina,
et.
al.,
2016,
Padmalochana&Rajan, 2014). Saponins
showed
detergent
properties
(Moghimipour&Handali, 2014).
With presence of phytochemicals like
saponins with antibacterial (Ikpeme, et.
al., 2016) and antifungal (Soumya& Nair,
2012) properties. Also showed presence
of Vit. E (Ikpeme, et. al., 2016).
Showed presence of saponins with
antibacterial and antifungal properties
(Baskara, et. al., 2012, Suresh, et. al.,
2008, Sherwani, et al., 2013, Marshall, et.
al., 2015). Latex from leaves indicated
protelytic enzymes (papain) to soften and
dissolve dead skin layers, and strengthen
collagen tissue (Maregesi, et. al., 2014).
With Vit. E, glutathione peroxidase,
superoxide dismutase and catalase which
are skin care and whitening agents
(Asaolu, et. al., 2010).
Yielded oil with phytochemicals like
saponins (Sani, et. al., 2014, Obidoa, et.
al., 2010, Odenigbo&Otisi, 2011) and
some fatty acids such as lauric acid and
palmitic
acid
with
soap
and
antibacterial/antifungal
properties (da
Fonseca, et. al., 2014, Fife, 2000, Raj, et.
al., 2010).
With phytochemicals like saponins
(Sahayaraj&
Ravi,
2008,
Chandira&Jayakar, 2010, Mungole, et.
al., 2010, Ganjir, et. al., 2013). Showed
antibacterial and antifungal properties
(Arora, et. al., 2013, Kumar, et. al.,
2016).
Contained essential oils, majority of
which is limonene (Chanthaphon, et. al.,
2008, Colecio-Juarez, et. al., 2012,
Mohammed, et. al., 2013). Limonene has
cleaning potential (Peters, 1994, Hansen,
et. al., 1995, Lu, et. al., 2000).
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extract
from
lapitos(Averrhoabilimbi) fruit

With the presence of saponins
(Hasanuzzaman, et. al., 2013, Kumar, et.
al., 2013, Abraham, 2016). Positive for
citric acid Kumar, et. al., 2013, Abraham,
2016) and oxalic acid (Hasim, 2014)
which have bleaching and cleaning
properties (Dangat, et. al., 2014).
Contained essential oils, majority of
which is limonene (Chanthaphon, et. al.,
2008, Colecio-Juarez, et. al., 2012,
Mohammed, et. al., 2013). Limonene has
cleaning potential (Peters, 1994, Hansen,
et. al., 1995, Lu, et. al., 2000). Showed
presence of citric acid which has natural
bleaching property (Maregesi, et. al.,
2014).

Bleach
(mixed with the cloth
and/or water for washing)

extract from citrus fruits

COSMETICS
Toothpaste
(used
as
mouthwash
and/or paste or being
chewed if bama is
utilized)

SUBSTITUTES
timos (table salt)

CHEMICAL BASES
Salt restricts bacterial growth; it may
temporarily change the pH of the mouth
and it also absorbs water molecules
(Dubois, 2013).

bama (betel quid containing betel
leaf, areca nut, tobacco and slaked
lime)

Betel leaf contained phenolic compounds
such as chavicol and allylpyrocatechol
(Paridhi, et. al., 2015, Bajpai, et. al.,
2010) with antibacterial property
(Paridhi, et. al., 2015, Datta, et. al., 2011,
Akter, et. al., 2013). Areca nut has
astringent properties due to presence of
polyphenols (IARC, 2004, Patil, et. al.,
2009). Tobacco contained toxic alkaloid
nicotine and large amount of salts
(Quisumbing, 1978) which may account
for its antibacterial property (Rawat&
Mali, 2013). Slaked lime (CaOH)
provides alkaline condition (Sazwi, et.
al., 2013) which may deter bacterial
growth.
Yielded oil (Sani, et. al., 2014) which
may lubricate, make hair shiny, and
reduce hair breakage. It has antibacterial
and antifungal properties (Fife, 2000,
Oyi, et. al., 2016).
Extract from Ocimum species may give
fragrance.

Shampoo
(rubbed on the scalp and
hair)

extracted coconut (Cocos nucifera)
milk

coconut
milk
mixed
bulok(Ocimum species)

with

coconut
milk
mixed
balili(Eleusineindica)

with
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Eleusineindica contained phytochemicals
such as saponins, polyphenols, sterols
and/or
triterpenes,
steroids,
and
flavonoids which have antimicrobial
properties (Mabeku, et. al., 2011).
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extract from sapal (Sida species)

Face Powder
(applied on the face and
may be used as face mask
overnight)

Pinilo (grounded and soaked rice)

mixed with eggs

mixed with kisul
(Kaempferiagalanga)
leaf extract
mixed with kasila
(Capsicum frutescens)
leaf extract

mixed with tudi
(Sesbania grandiflora)
leaf extract

mixed with kapaya
(Carica papaya)
leaf extract
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Indicated the presence of phytochemicals
such as alkaloids, flavonoids, steroids,
tannins,
phenols,
and
terpenoids
(Adeniyi,
et.
al.,
2016,
Narendhirakannan&Limmy,
2010,
Logeswari, et. al., 2013) which have
insecticidal (Adeniyi, et. al., 2016) and
antibacterial (Woldeyes, et. al, 2012,
Karou, et. al., 2005) properties.
Rice contained moisture, Vit. B-complex,
and Vit. E. (Umadevi, et. al., 2012,
Koeler&Wieser, 2013). It is also positive
for ceramide (Lati, 1995) and ferulic acid
(Ferulic Acid, 2016). These are beneficial
to skin protection and nourishment.
Source of ceramides (Vesper, et. al.,
1999)which prevent moisture loss
(Imokawa, 1995) and promote a pigment
lightening effect (Motta, et. al., 1993).
Eggs have binding property and
contained proteins such as lysozome,
conalbumin, avidin, ovoflavoprotein, and
etc; these have antibacterial property (ulHaq&ur-Rehman, 2004).
Indicated the presence of essential oils
which have antibacterial, antifungal and
antioxidant activities (Rao, et. al., 2009,
Tewtrakul, et. al., 2005).
With presence of phytochemicals like
saponins, tannins, flavonoids, alkaloids
and phenols with antibacterial (Ikpeme,
et. al., 2016) and antifungal (Soumya&
Nair, 2012) properties. Also showed
presence of Vit. E (Ikpeme, et. al., 2016).
Indicated presence of phytochemicals
like saponins, flavonoids, tannins, and
alkaloids which have antibacterial
activity (Al-Dawah, et. al., 2014,
Yuswantina,
et.
al.,
2016,
Padmalochana&Rajan, 2014).
Showed presence of saponins, alkaloids,
tannins, and flavonoids with antibacterial
and antifungal properties (Baskara, et. al.,
2012, Suresh, et. al., 2008, Sherwani, et.
al., 2013, Marshall, et. al., 2015). Latex
from leaves indicated protelytic enzymes
(papain) to soften and dissolve dead skin
layers, andstrengthen collagen tissue
(Maragesi, et. al., 2014). With Vit. E,
glutathione
peroxidase,
superoxide
dismutase and catalase (Asaolu, et. al.,
2010).
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mixed with balikakab
(Naucleaorientalis)
leaf extract

mixed with kalamunding
(Citrus microcarpa)
fruit extract

Lipstick

powder
from
(Bixaorellana)

galuga

talu (beeswax)

Eyebrow Pencil

burned kupras(copra)

Nail Polish/Coloring

patyal (henna)
galuga (Bixaorellana)

Skin Creams/Lotions

grated coconut (Cocos nucifera)
meat/kernel

coconut
milk
mixed
bulok(Ocimum species)

with

penggawb (steam bath using
mixture of water and extracts of
citrus fruit peelings and/or leaves);
frequently
practiced
before
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With
augustine
alkaloids
with
antibacterial property (Talib, 2010). It
also contains oleanic acid which
exhibited antioxidant activity (Deharo&
Ginsburg, 2011).
Showed presence of essential oils such as
limonene, myrcene, linalool and αterpineol (Jantan, et. al., 1996). With
flavonoids, hesperidine, total phenolic
contents which have antioxidant and
antimicrobial activities (Ghafar, et. al.,
2010).
Reddish orange color comes from the
resinous outer covering of the seed
having carotenoid pigments bixin,
norbixin and their esters (Sainath, et. al.,
2016, Chengaiah, 2010).
Composed of esters of wax acids,
hydrocarbons, free wax acids, cholesteryl
esters of fatty acids, and moisture
(Herman, 1998). It has binding property
and provides creamy texture and good
adhesion to skin (Endlein&Peleikis,
2011).
Copra contains moisture, ash, crude fats,
crude protein, crude fiber and
carbohydrates (Ghosh, et. al., 2014).
Once burned, the copra turns to black
pigment.
With the presence of lawsone (red orange
dye) (Musa &Gasmelseed, 2012).
Reddish orange color comes from the
resinous outer covering of the seed
having carotenoid pigments bixin,
norbixin and their esters (Sainath, et. al.,
2016, Chengaiah, et. al., 2010).
Yielded oil with phytochemicals like
saponins, alkaloids, flavonoids, and
tannins (Sani, et. al., 2014, Obidoa, et.
al., 2010, Odenigbo&Otisi, 2011) and
some
fatty
acids
with
antibacterial/antifungal
properties (da
Fonseca, 2014, Fife, 2000, Raj, et. al.,
2010).
Oil has emollient property which softens
skin by preventing water loss (Jones
&Selinger, 2016).
Ocimum species contained essential oils
which may provide fragrance.
Citrus fruits have essential oils such as
limonene, sabinene, citronellal, linalool
and hedycaryol which have antibacterial
property (Othman, et. al., 2016). They
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women’s wedding

crushed leaves of sagiket (Ipomoea
species) as sunblock

Perfume
(leaves and/or flowers
inserted between folded
cloths)

bulok (Ocimum species) leaves

magrib (Cestrum
flowers and leaves

nocturnum)

oliganu/kapal (Coleus amboinicus)
leaves

With presence of essential oils such as
carvacrol, thymol, eugenol, chavicol, and
ethyl salicylate (Saraswati, et. al., 2016).

giampaka (Micheliae
flowers and leaves

species)

Showed presence of essential oils such as
linalool, phenyl ethyl alcohol, and indole
(Punjee, et. al., 2009).

(Jasminumsambac)

With essential oils such as linalool,
benzyl acetate, α- farnesene, benzyl
alcohol, and cis-jasmone (Lourith, et. al.,
2013, Sabharwal, et. al., 2013).
Indicated presence of essential oils such
as geraniol, citronellol, farnesol, and
phenyl ethyl alcohol (Choudhary, et. al.,
2014, Farooque, et. al., 2012).

malul/lumabi
flowers

kalasutsi(Plumeriaacuminata)
flowers

langilang
flowers

Underarm
Deodorants
(rubbed on the armpit)

have antioxidant activities (Ghafar, et. al.,
2010). These may soften skin and
eliminate body odor (Dassanayake,
1985).
Indicated
the
presence
of
phytochemicals such as flavonoids,
phenolics, and tannins (Sahayaraj& Ravi,
2008, Mungole, et. al., 2010, Arora, et.
al., 2013) which have UV absorbing
activity (Khazaeli & Mehrabani, 2008,
Donglikar&Deore, 2016, Gupta, 2016).
Showed presence of essential oils such as
linalool, geraniol, 1,8-cineole, eugenol
and methyl chavicol (Oliveira, et. al.,
2009, Abduelrahman, et. al., 2009, Imeri,
et. al., 2014) which are responsible for its
fragrance.
Indicated presence of essential oils such
as linalool, benzyl alcohol, phenyl
acetaldehyde,
cis-jasmone,
benzyl
acetate, and etc. (Kaul, et. al., 1995).

(Canagiumodoratum)

Showed presence of essential oils such as
linalool, p-cresyl, methyl ether (p-methyl
anisole), benzyl acetate, geranyl acetate
(Tan, et. al., 2015).

sabi (Chenopodiumambrosiodes)

With presence of essential oils such as
ascaridol, p-cymene, neral, geraniol,
carvacrol, and α-terpinene (Koba, et. al.,
2009).

kisul(Kaemperiagalanga)

Indicated presence of essential oils such
as
ethyl
cinnamate,
ethyl-pmethoxycinnamate, n-pentadecane, αcadinene, 1,8-cineole, α-gurjunene, and
β-sinensal (Rao, et. al., 2009).
Made from calcium hydroxide which has
high pH ; its ions act on tissues and

apog (slaked lime)
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bacteria (Estrella & Holland, 2003).
crushed
leaves
(Psidiumguajava)

of

bayabas

crushed
leaves
bayabanu/balibanu
(Anonamauricata)

of

crushed leaves of kapaya (Carica
papaya)

crushed
leaves
of
kalamunding(Citrus microcarpa)

PAINT
(applied on the material)

SUBSTITUTE
powder
from
(Bixaorellana) seeds

galuga

FLOOR
WAX/POLISHER

SUBSTITUTES
grated coconut (Cocos nucifera)
kernel
saging (Musa sapientum) leaves

MOSQUITO
REPELLENT
(parts of the plants are
burned to produce smoke)

SUBSTITUTES
smoke
from
katol(Azadirachtaindica) leaves
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Main
constituents
are
phenolic
compounds, isoflavonoids, gallic acid,
catechin, epicatechin, lutin, naringenin,
and kaempferol (BArbalho, et. al., 2012).
Showed
antibacterial
property
(Nascimento, et. al., 2000, Goncalves, et.
al., 2008).
With the presence of alkaloids,
flavonoids, tannins, and high phenol
content, Vit. C and Vit. E. which possess
antibacterial property (Vijayameena, et.
al.,
2013).
It
also
showed
annonaceousacetogenins as the major
phytochemical constituent and it has
pesticidal activity (Moghadamtousi, et.
al., 2015).
Showed presence of phytochemicals such
as alkaloids, tannins, flavonoids and
saponins with antibacterial and antifungal
properties (Baskara, et. al., 2012, Suresh,
et. al., 2008, Sherwani, et. al., 2013,
Marshall, et. al., 2015). With Vit. E,
glutathione
peroxidase,
superoxide
dismutase and catalase which are skin
care and whitening agents (Asaolu, et. al.,
2010).
Indicated presence of essential oils such
as limonene, myrcene, linalool and αterpineol(Jantan, et. al., 1996). With
flavonoids, hesperidine, total phenolic
contents which have antioxidant and
antimicrobial activities (Ghafar, et. al.,
2010).
CHEMICAL BASIS
Reddish orange color comes from the
resinous outer covering of the seed
having carotenoid pigments bixin,
norbixin and their esters (Sainath, et. al.,
2016, Chengaiah, et. al., 2010).
CHEMICAL BASES
Kernel yielded oil (Sani, et. al., 2014)
making the floor shiny.
Yielded wax from the lipid fraction with
fatty acids having carbon numbers
ranging from C14 to C30 in which C22 is
the most abundant (Yanagida, 2003).
CHEMICAL BASES
Showed the presence of azadirachtin
which is the main component for toxic
effects against insects (Mordue&Nisbet,
2000, Roy &Saraf, 2005).
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smoke
from
kamasi
(Artocarpuscamansi) flowers
smoke
from
buwan(Lansiumdomesticum ) fruit
peelings

With the presence of sapotoxin which is
responsible for its repellent activity
(Hadiyoana, et. al., 2011).
Indicated the presence of triterpene
glycosides and seco-onoceranoids such as
lansic acid which can be attributed to its
toxicity (Nishizawa, et. al., 1983). Also
showed rich in tannins (Monzon, et. al.,
2016) and high alkaloids (Solidum, 2012)
which have larvicidal potential.

As shown, almost all substitutes are plant-based. These plants contain phytochemicals
and/or essential oils accountable for their cleaning, whitening, dyeing, fragrance,
antioxidant, antimicrobial and insecticidal potentials as supported by several studies.
Maguindanaons have used and developed substitutes derived from resources available in
their locality.
However, with the advent of modern technology, they have shifted to using commercial
products due to convenience. But, some old folks particularly those residing in remote
areas are still utilizing some substitutes.If using household chemical substitutes gradually
diminishes, the new Maguindanaon generation may hardly recognize their ethnochemistry
with respect to this. Hence, incorporating this into the curriculum may help students
appreciate and preserve their cultural heritage. Additionally, it may bring relevant learning
which may eventually improve their academic performance. In the K-12 curriculum, this
household chemicals usage can be integrated in the discussion of high school chemistry on
organic compounds and biomolecules. Students may attain the learning competencies such
as recognizing the general classes of organic compounds as well as their uses and learning
the major categories of biomolecules such as carbohydrates, lipids, proteins, and nucleic
acids. Aside from that, students may easily understand some of the biochemical reactions
by using the concepts acquired from their own ethnochemistry.
Conclusion and Implication of the Study
Maguindanaons utilized substitutes for bath and laundry soaps, bleach, paint, floor wax,
mosquito repellents, toothpaste, perfumes, shampoo, and other cosmetics. Their
indigenoususage of household chemicals has standard chemical bases as revealed in
several researches conducted. And their ethnochemistrycan be integrated in high school
chemistry which may not only bring meaningful learning to students but may also make
them appreciate and preserve their cultural heritage.
Accordingly, Chemistry educators may design a curriculum aligned to the ethnochemistry
of Maguindanaons. Culture-based lessons may be developed and implemented to high
schools in the province of Maguindanao. And evaluation may be conducted to assess its
effectiveness in terms of students’ motivation and achievement including critical and other
thinking skills for further researches.
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