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Abstract

Manggulu is a traditional food of the Sumba people in East Nusa Tenggara, primarily made from pisang kepok or saba
bananas (Musa paradisiaca var. balbisiana) and peanuts (Arachis hypogaea). This food serves both as a snack and a key
component in religious ceremonies and communal gatherings, highlighting its cultural significance. Manggulu

is also recognized as an important source of energy, providing carbohydrates from bananas and protein and fats
from peanuts. This study offers a comprehensive review of the literature and existing research on manggulu, focusing
on its historical, sociocultural, nutritional, and sensory properties, as well as the role of local resources in its prepara-
tion. Additionally, the study examines challenges in preparation and development, along with the potential for future
advancements. The findings suggest that manggulu’s role in cultural and religious ceremonies, alongside its practical
use as a daily snack for energy, underscores its broader significance and potential for wider recognition. This research
enhances the understanding of manggulu as a valuable part of Sumbanese heritage and proposes avenues for its
promotion and preservation.
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Introduction
Bananas (Musa spp.) are perennial evergreen plants
from the Musaceae family and rank among the most
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and chips. These processing methods not only enhance
their economic value, but also support food diversifica-
tion efforts [4].

Traditional communities across Indonesia have long
developed banana preservation techniques to optimize
their abundant supply, particularly in regions where year-
round harvests create a surplus that requires sustainable
utilization [5]. One notable example is manggulu, a tradi-
tional delicacy from Sumba, an island in Indonesia’s East
Nusa Tenggara province (Fig. 1). Sumba is characterized
by a relatively dry and arid climate, necessitating the
development of food preservation techniques to ensure
year-round food availability. In response to these envi-
ronmental challenges, the Sumbanese people have devel-
oped manggulu as a method of utilizing their agricultural
resources efficiently, particularly pisang kepok or saba
bananas (Musa paradisiaca var. balbisiana) and peanuts
(Arachis hypogaea). The traditional preparation process
involves drying bananas to reduce moisture content, fol-
lowed by mixing them with peanuts and palm sugar to
enhance both shelf life and nutritional value [6].
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Manggulu has historically been an important food in
Sumbanese society due to its portability and high-energy
content, making it a practical sustenance for long jour-
neys, tribal migrations, and periods of food scarcity. The
preparation of manggulu was traditionally entrusted
to women, who ensured that family members embark-
ing on extended travels had a durable and nutritious
food source. In addition to its practical role, manggulu
became associated with cultural practices, often pre-
pared for communal gatherings, traditional ceremonies,
and offered to guests as a form of respect and hospitality
[7]. From a commercial perspective, manggulu remains
largely a locally consumed product with limited market
penetration beyond Sumba. Its sales are predominantly
conducted through traditional markets, small roadside
vendors, and community-based trade networks. Unlike
mass-produced snacks that benefit from modern brand-
ing, extensive distribution channels, and advanced pack-
aging technologies, manggulu struggles to compete due
to a lack of formalized marketing strategies and commer-
cial investment. The absence of mechanized production
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Fig. 1 Geographical map of Sumba Island, Indonesia, depicting the region of origin for the traditional snack manggulu and highlighting its

indigenous cultural and culinary heritage
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facilities further limits its ability to scale, making it diffi-
cult for producers to meet potential demand from larger
retail markets, supermarkets, or export opportunities [6,
7].

Despite its cultural significance, manggulu remains
largely unexplored in scientific literature, with limited
studies on its nutritional, sociocultural aspects, and
development potential. This narrative review aim to pro-
vide a comprehensive overview, integrating these per-
spective, positioning manggulu as an essential part of
Indonesia’s culinary heritage. By exploring indigenous
knowledge, sustainable preservation methods, and food
science principles, this review highlights its relevance
to food security, local economies, and cultural identity.
Additionally, manggulu serves as a case study of how
ancestral food practices contribute to modern sustain-
ability efforts. This review not only addresses a criti-
cal knowledge gap, but also establishes a foundation for
future interdisciplinary research on traditional foods.

Methods of review

A bibliographic synthesis was conducted through a nar-
rative review to systematically integrate and analyze
academic sources related to mangguly, including its his-
torical background, sociocultural significance, traditional
preparation methods, nutritional composition, sensory
properties, and potential for further development. The
literature search employed targeted keywords such as
“manggulu “dodol Sumba, "Sumba culinary, “man-
ggulu philosophy,” “nutrition of manggulu, and “man-
ggulu characteristics” These terms were used to retrieve
relevant sources from scholarly databases and scientific
repositories, including Google Scholar, ScienceDirect,
Springer, Web of Science, and Wiley Online Library.
Additional references, such as books, ethnographic stud-
ies, and governmental reports, were also considered. The
publication timeframe was set between 1998 and 2024.
To ensure consistency and accessibility, only literature
published in English or Indonesian was included, while
publications in other languages were excluded. The selec-
tion process involved screening titles, abstracts, and full
texts to determine the relevance and reliability of the
sources. The findings from the reviewed literature were
synthesized to provide an objective analysis of manggulu
within historical, cultural, and scientific contexts.

Historical and cultural significance of manggulu

in Sumbanese society

Manggulu, a traditional food from Sumba, Indonesia,
represents the cultural heritage, traditional knowledge,
and ecological adaptations of local communities [8]. This
snack is composed of bananas, peanuts, and palm sugar,
ingredients that are commonly found in the region. It
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has a chewy texture with a slightly sticky surface due to
its natural sugars, and its compact cylindrical/rectangu-
lar shape facilitates storage and transport (Fig. 2). With
a shelf life ranging from one to two months at room
temperature and up to six months in cooler conditions,
manggulu has historically served as a durable food source
during extended travels [9]. Additionally, it is frequently
present at traditional ceremonies and communal gather-
ings in Sumba [10].

Manggulu originated in early Sumbanese civilization,
where indigenous communities relied on locally avail-
able resources for sustenance. Sumba Island, character-
ized by its dry and arid climate, presented challenges to
agricultural productivity, making food preservation a
critical practice. The development of manggulu emerged
as a response to these environmental constraints, ena-
bling the storage of food for extended periods without
spoilage. This preservation method ensured the avail-
ability of essential nutrients during adverse seasons [9].

Fig. 2 Manggulu, a traditional delicacy from Sumba Island,

is composed of dried bananas, peanuts, and palm sugar, encased

in dried banana leaves. Its compact shape, chewy texture, and natural
aroma contribute to its practicality as a commonly consumed snack
within the Sumbanese community (Source: Primary data, personal
documentation)
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Historically, Sumba was integrated into the extensive
maritime trading networks of the Austronesian peoples.
Bananas and peanuts, key ingredients of manggulu, were
among the crops cultivated and traded within these net-
works. Although rice was a valued commodity, it was not
always accessible to every Sumbanese household, making
manggulu a reliable and accessible alternative [10].

Sumba Island participated in trade with neighboring
regions such as Flores, Timor, and Java, operating within
a barter-based economy where preserved food items
played a critical role. Manggulu was valued for its long
shelf life and nutritional content, making it a preferred
commodity for trade and travel. Warriors, traders, and
travelers commonly carried manggulu as a source of sus-
tenance during extended journeys. Moreover, manggulu
was exchanged in local markets, particularly during times
of scarcity when fresh food was less accessible. Its pro-
duction and trade reinforced the economic interdepend-
ence of Sumbanese villages, contributing to the island’s
economic stability [9].

One of the notable historical aspects of manggulu is its
role in sustaining communities during periods of hard-
ship. During times of drought, famine, or conflict, when
access to fresh food was limited, manggulu functioned
as a primary food source for many Sumbanese people.
Its capacity for long-term storage, ranging from weeks to
months, made it a critical food resource in times of crisis
[9]. Oral histories from Sumba document the use of man-
gguly during tribal wars and colonial resistance. Warri-
ors, who often spent extended periods in the wilderness
or on campaigns, relied on manggulu for sustenance,
highlighting its importance as a dietary essential and its
symbolic value of resilience and endurance [10].

Beyond its practical function, manggulu holds consid-
erable sociocultural significance. It is an integral part of
traditional ceremonies, such as weddings, harvest fes-
tivals, and funerals, where it is offered and exchanged
as a gift. In these contexts, manggulu symbolizes abun-
dance, gratitude, and communal respect. For example,
during weddings, it is exchanged as part of familial offer-
ings, reflecting goodwill and unity. The practice of gift-
ing mangguly highlights its importance not only as a
food item, but also as a medium for social cohesion and
spiritual connection [8]. The preparation of manggulu is
typically a communal activity, which strengthens social
bonds and supports the continuity of cultural practices.
Traditionally, its production involves collaboration,
often among women, fostering social interaction and the
transmission of cultural knowledge [6, 11]. Addition-
ally, manggulu is tied to the Indigenous belief systems
of Sumba, with certain communities making food offer-
ings, including manggulu, to ancestral spirits as a form
of respect and gratitude. The sharing of manggulu within
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the community further symbolizes hospitality and unity,
values that are central to Sumbanese culture [7].
Although modern food options have become more
accessible on Sumba Island, manggulu remains val-
ued for its historical and cultural significance. It is often
promoted as a traditional delicacy in tourism efforts,
supporting local economies by offering an authentic
Sumbanese product to visitors. As Sumba gains recogni-
tion as a travel destination, manggulu serves as a cultural
representation introducing visitors to Sumbanese herit-
age while contributing to the local economy [10]. More
than just a traditional food, manggulu reflects Sumba’s
resilience, trade, and cultural practices. From its origins
as a survival food to its role in trade and cultural tradi-
tions, manggulu illustrates the adaptability of the Sumba-
nese people. Its legacy endures, linking past and present,
ensuring its preservation for future generations [8].

Traditional manggulu preparation

The traditional preparation of manggulu involves a sys-
tematic process that incorporates specific ingredients
and processing techniques (Fig. 3). The primary compo-
nents of manggulu include ripe bananas, peanuts, and
palm sugar. Among the various banana cultivars, saba
banana is commonly utilized due to its favorable ripe-
ness and textural attributes, which influence the phys-
icochemical properties of the final product [6, 7]. The
processing begins with the removal of the banana peel,
followed by slicing the fruit into thin pieces to optimize
moisture reduction during drying. The sliced bananas
are subsequently subjected to sun drying for a duration
that varies depending on environmental conditions. The
use of drying racks or trays facilitates uniform airflow,
thereby promoting efficient dehydration and minimizing
microbial spoilage. The drying process continues until
the banana slices achieve a pliable yet non-brittle texture
[6]. Concurrently, peanuts undergo a roasting step, which
is traditionally conducted using a heated pan or an open
flame. This thermal treatment enhances the flavor profile
and modifies the texture of the peanuts through Mail-
lard reactions and lipid oxidation. Following roasting,
the peanuts are manually dehulled and coarsely crushed
to retain their structural integrity, thereby contributing
to the textural and sensory attributes of the final product
[11, 12].

Palm sugar undergoes a heating process to produce a
viscous syrup that functions as a binding agent for the
dried bananas and crushed peanuts. In certain formu-
lations, a controlled addition of water or coconut milk
may be incorporated to modulate the syrup’s viscos-
ity and improve its homogenization with other ingredi-
ents [13]. Once all components are prepared, the dried
banana slices and crushed peanuts are thoroughly mixed,
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The dried bananas, typically pisang kepok
(saba bananas) is the main ingredients
used in making manggulu

The freshly roasted peanuts are also used
as an ingredient to enhance the savory
flavor of manggulu
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The dried bananas and roasted peanuts are
mixed and ground into small pieces.

The manggulu dough is shaped into small
cylindrical forms and then wrapped in
softened banana or lontar leaves

stirred until well combined, forming a
smooth, chewy, and fairly firm dough

The warm palm sugar syrup is poured
over the crushed dried bananas and
roasted peanuts, which have been blended
into a smooth paste

Fig. 3 Traditional preparation of manggulu reflects the cultural heritage and technical craftsmanship of local culinary practices (Source: Primary

data, personal documentation)

followed by the gradual incorporation of the heated palm
sugar syrup to ensure uniform distribution and adhe-
sion of the mixture. The final mixture is then shaped
into compact, cylindrical units, optimizing portability
and consumption convenience. Traditionally, manggulu
is encased in dried banana or lontar leaves, which not
only serve as a natural wrapping material, but may also
impart subtle organoleptic characteristics. In contempo-
rary commercial production, alternative packaging mate-
rials, such as plastic or biodegradable films, are utilized
to enhance product shelf stability and marketability, par-
ticularly for distribution in local markets or as regional
specialty products [6, 11].

In Sumba, manggulu has traditionally been produced
in limited quantities for household consumption or as an
integral component of ceremonial offerings. While the
fundamental processing steps remain consistent, com-
positional variations are observed depending on regional
or familial preferences. Some modifications include the
incorporation of sesame seeds, coconut flakes, or spices
to diversify the sensory attributes of the final prod-
uct [13]. Despite these variations, the combination of
bananas, peanuts, and palm sugar remains the predomi-
nant formulation. The preservative properties of palm
sugar contribute to the stability of manggulu by acting

as a humectant, which regulates moisture retention and
extends the product’s shelf life to approximately one
week. This characteristic has historically positioned man-
ggulu as a suitable food for extended storage and trans-
port, particularly among travelers in Sumba. Whether
produced at the household level or in small-scale com-
mercial enterprises, manggulu remains an essential ele-
ment of Sumba’s culinary heritage, reflecting both its
cultural significance and functional role as a traditional
food product [6, 11].

Nutritional and sensory characteristics of manggulu

The nutritional profiles of manggulu offer essential
energy, nutrients, and dietary fiber, underlining its poten-
tial nutritional significance as a traditional food. Each
primary ingredient—banana, peanuts, and palm sugar—
contributes specific nutrients that enhance the overall
composition of manggulu. Table 1 presents the detailed
nutritional properties of manggulu’s raw materials and
their individual contributions, while Table 2 outlines the
nutritional composition of these ingredients. Bananas
serve as the principal carbohydrate source in manggulu,
providing naturally occurring sugars that contribute to
its energy content [14]. The drying process concentrates
these sugars, making dried bananas an efficient source
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Table 1 Nutritional breakdown of manggulu's ingredients
Raw materials Nutritional components Details References
Banana Calories Dried bananas are energy-dense due to the concentration of natural sugars during the dry-  [15-17]
ing process. The reduction in moisture content leads to a higher caloric value in dried
bananas compared to their fresh counterparts, as the nutrients and energy become more
concentrated
Carbohydrates Dried bananas are rich in carbohydrates, primarily derived from easily digestible natural
sugars such as glucose, fructose, and sucrose, making them an excellent rapid energy source
Dietary fiber Dried bananas are a notable source of dietary fiber, The majority of the dietary fiber in dried
bananas is insoluble, which plays a crucial role in promoting healthy digestive function
Vitamins Dried bananas contain several essential vitamins, including vitamin B6, vitamin A, and vita-
min C. However, the levels of certain vitamins, particularly those sensitive to heat and oxida-
tion, such as vitamin A and vitamin C, may be reduced during the drying process
Minerals Dried bananas are a rich source of essential minerals, particularly potassium, magnesium,
and phosphorus. Additionally, trace amounts of other minerals, such as iron and calcium, are
also present in dried bananas
Peanuts Calories Peanuts are highly energy-dense, making them an excellent source of sustained energy. [18]
Their caloric content, primarily derived from healthy fats and proteins, makes them particu-
larly beneficial in high-calorie diets, supporting energy needs over extended periods
Protein Peanuts are an excellent source of plant-based protein and essential amino acids
Fats Peanuts are a rich source of healthy fats, primarily composed of monounsaturated fats
and polyunsaturated fats. These fats play a key role in supporting cardiovascular health
by reducing low-density lipoprotein (LDL) cholesterol levels and promoting higher levels
of high-density lipoprotein (HDL) cholesterol
Minerals Peanuts are rich in magnesium
Fiber Like bananas, peanuts contribute to the fiber content of manggulu
Palm sugar Natural sweetener Palm sugar is a natural sweetener and has a lower glycemic index compared to refined sugar [36]
Calories Palm sugar contributes to the calorie content, primarily from carbohydrates
Vitamins Palm sugar contains small amounts of vitamin C

of energy. In addition to carbohydrates, bananas provide
essential minerals, including potassium, magnesium, and
phosphorus, which are critical for various physiological
functions. Some vitamins, such as vitamin C and vitamin
B6, are present but may be degraded during the drying
process due to oxidation [15-17]. Peanuts significantly
enhance the protein and fat content of manggulu, while
palm sugar primarily contributes to the carbohydrate and
energy content, with its high sugar concentration making
it a potent source of energy [18, 19]. The combination of
these ingredients results in a traditional food with a bal-
anced macronutrient composition, providing carbohy-
drates from bananas and palm sugar, protein and healthy
fats from peanuts, and essential micronutrients from all
three components. This composition suggests that man-
ggulu could serve as a sustainable energy source, particu-
larly in regions where it is traditionally consumed.
Retang and Singapurwa [7] reported the nutritional
composition and sensory characteristics of manggulu
made from saba bananas, with varying proportions of
peanuts (10-50% w/w), as shown in Table 3. Moisture
content exhibited a decreasing trend as the proportion
of peanuts increased up to 30%, but beyond this point,
no significant difference was observed (p>0.05). This

reduction in moisture content is beneficial for extending
the shelf life of manggulu, as lower water content helps
inhibit microbial growth and slow down enzymatic reac-
tions that contribute to food spoilage [20]. Ash content,
indicative of mineral composition, showed minor varia-
tions but remained within a narrow range (2.05%—2.31%).
The highest ash content was found in formulations with
20% and 30% peanuts.

Fat content increased significantly with the incorpora-
tion of peanuts, rising from 3.60% to 14.75% (Table 2).
This result aligns with the well-documented high lipid
content of peanuts (over 45% in dry weight), which
enhances the energy density of food products [21]. Pro-
tein content also exhibited a significant increase, from
4.32% to 10.51%. However, carbohydrate content dis-
played an inverse relationship with increasing peanut
concentration, declining from 69.14% to 55.01% (Table 2).
This study demonstrates that incorporating peanuts into
manggulu significantly enhances its nutritional proper-
ties. Higher peanut proportions lead to increased pro-
tein and fat content while reducing carbohydrate levels,
making the product more nutrient-dense. Table 2 also
indicates that sensory evaluation shows an increase
in consumer acceptance with higher peanut content,
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Table 2 Nutritional composition of manggulu’s ingredients (per

100 g)

Nutrients Banana Peanuts Palm sugar
Energy (kcal) 98.0 588 375
Moisture (g) 753 482 411
Ash (g) 0.70 2.20 047
Protein (g) 0.74 232 -
Fat(g) 0.29 433 0.11
Carbohydrates (g) 23.0 265 -
Fiber (g) 1.70 8.00 -
Sugar (g) 15.8 - 953
Calcium (mg) 5.00 49.0 -
Iron (mg) <040 1.55 -
Magnesium (mg) 280 180 -
Phosphorus (mg) 220 380 -
Potassium (mg) 326 636 -
Sodium (mg) <400 1.00 -
Zinc (mq) 0.16 278 -
Copper (mg) 0.10 046 -
Manganese (mg) 0.26 1.68 -
Selenium (ug) <250 17.8 -
Vitamin C (mg) 12.3 - 1.76
Thiamin (mg) 0.06 - -
Riboflavin (mg) <0.10 - -
Niacin (mg) 0.66 - -
Vitamin B6 (mg) 0.21 - -
Folate (ug) 14.0 - -
Vitamin A (ug) 1.00 - -
References 371 [37] [19]
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particularly in terms of color, aroma, texture, taste, and
overall preference. These findings indicate that manggulu
is a nutritious product with strong sensory appeal, lead-
ing to high consumer acceptance.

Yaputra et al. [13] developed a modified manggulu by
replacing peanuts with cowpea and incorporating coco-
nut milk, resulting in significant changes in its nutritional
composition. Compared to the peanut-based formulation
(Table 2), the modified manggulu had a lower moisture
content (12.32%), which can improve the shelf life. Addi-
tionally, the ash content increased to 2.95%, indicating
a potential rise in mineral content. The fat content was
significantly higher (29.68%), likely due to the addition
of coconut milk, compared to the peanut-based for-
mulation, which ranged from 3.60% to 14.75%. Protein
content increased to 29.68%, far exceeding that of the
peanut-based manggulu, which ranged from 4.32% to
10.51%, suggesting that cowpea contributes significantly
to protein enrichment. Conversely, the carbohydrate
content in the modified manggulu decreased to 42.29%,
compared to the peanut-based formulation, which had a
higher carbohydrate content (55.01%—69.14%). Overall,
the modified manggulu with cowpea and coconut milk
exhibited a more protein- and fat-rich nutritional profile
but with lower carbohydrate levels [13]. However, while
this enhances its nutrition, it may compromise authentic-
ity by altering the traditional taste, texture, and cultural
significance.

Bora [11] reported that the chemical and sensory
properties of manggulu are influenced by both the
proportion of peanuts and the variety of bananas used,
as shown in Table 4. Water activity showed slight
variations across formulations, with manggulu from

Table 3 Nutritional and sensory characteristics of manggulu made from saba bananas with varying proportions of peanuts [7]

Characteristics

Manggulu made from saba bananas with varying proportions of peanuts

10% peanuts” 20% peanuts” 30% peanuts” 40% peanuts” 50% peanuts”
Proximate composition (g/100 g)
Moisture 20.7° 18.58% 1756 17.33? 17.56
Ash 2.21% 2310 2.29° 2.05° 2.14%
Fat 3.60° 6.22° 9.44¢ 12634 14.754
Protein 432° 5212 8.03° 8.46° 10.51¢
Carbohydrate 69.14° 67.65° 62.64° 59.33° 55.01°
pH 5047 5.15% 5.21b¢ 531 5.364
Sensory characteristics (hedonic test)
Color 507° 5.18? 5.60%° 5.69%° 6.02°
Aroma 5.00° 5.18° 529° 5.36° 5.38°%
Texture 4.80° 489% 5.16% 5490 551°
Taste 5167 5.54% 571% 5.73% 5.82°
Overall 5742 5.76° 598 6.00%° 6.53°

*Different superscript letters in the same row show significant differences (p <0.05)
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Table 4 Chemical and sensory characteristics of manggulu made from different types of bananas with varying proportions of peanuts

[11]

Characteristics  Manggulu from saba banana

Manggulu from ambon banana

Manggulu from kepok banana

25% peanuts 50% peanuts 75% peanuts 25% peanuts 50% peanuts 75% peanuts 25% peanuts 50% peanuts 75% peanuts

Chemical characteristics

Water activity ~ 0.660° 0.667° 0.657° 0.570° 0.533% 0.560° 0.563° 0.550° 0.550°

Fat (%) 7.86° 843¢ 9.73¢ 8.04° 9.87% 1093 8.55¢ 10.77%° 12,507

Protein (%) 7429 8.69° 9.83°¢ 9.57°¢ 10.18° 11.60° 1143° 11.62° 11.26°

Glucose (%) 3166' 33.73¢ 35.25¢ 38319 4051° 44.58° 37.19¢ 4170° 4556°
Sensory characteristics (hedonic test)

Color 233¢ 242° 2.38° 2920 3130 367° 2.96° 3.08° 367

Aroma 2.04¢ 2.46° 2.38¢ 342° 387° 4512 454° 483° 496°

Flavor 2.04° 246° 2.38° 3.87¢ 3.87° 458 3.00° 4.55¢ 486°

*Different superscript letters in the same row show significant differences (p < 0.05)

saba banana maintaining the highest values (0.657-
0.667), whereas mangguly made from ambon banana
(Musa paradisiaca subsp. sapientum (L.) Kuntze) and
kepok banana (Musa acuminata) exhibited lower val-
ues, especially at higher peanut levels. These findings
indicate that manggulu can be classified as an interme-
diate moisture food, typically characterized by a water
activity range of 0.6-0.9 [22]. Consistent with the find-
ings of Retang and Singapurwa [7], the fat and pro-
tein contents increased as the proportion of peanuts
rose across all banana varieties. Manggulu made from
kepok banana with 75% peanuts exhibited the highest
fat and protein levels, reaching 12.50% and 11.26%,
respectively (Table 4). Similarly, glucose content also
showed an increasing trend with higher peanut pro-
portions, with the highest levels found in manggulu
formulated with ambon and kepok bananas.

Sensory evaluation results highlight significant dif-
ferences in color, aroma, and flavor across differ-
ent formulations (Table 4). Manggulu from berangga
banana received the highest scores in all sensory attrib-
utes, particularly with 75% peanuts, suggesting that its
natural sweetness and peanut-enhanced richness con-
tributed to better overall acceptance. Aroma and fla-
vor scores improved with increasing peanut content
across all banana types, likely due to the roasted and
nutty flavors of peanuts complementing the banana’s
inherent sweetness. Notably, mangguly made from
ambon banana also demonstrated favorable sensory
attributes, particularly in aroma and flavor, making it a
strong candidate for consumer preference. These find-
ings suggest that banana variety selection and peanut
proportion significantly influence the chemical and
sensory properties of manggulu, with kepok banana
providing the most favorable outcomes in both aspects
[11].

Challenges and future perspectives of manggulu
Manggulu faces several critical challenges that are fun-
damentally similar to those encountered by other tra-
ditional food products, hindering its development and
broader market acceptance. These challenges predomi-
nantly arise from limitations in production capacity,
supply chain constraints, inadequate branding and mar-
keting strategies, and a lack of technological innovation
[23, 24]. Addressing these issues requires a systematic
and multi-stakeholder approach to ensure the sustainable
development and long-term competitiveness of man-
gguly in the market.

One of the major challenges is the small-scale produc-
tion that relies on traditional methods [11]. While these
methods are integral to maintaining the authenticity of
manggulu, they also limit production scalability, making
it difficult to meet higher market demands. The introduc-
tion of appropriate mechanization, such as automated
mixing and molding machines, can improve efficiency
while maintaining the artisanal characteristics of man-
goulu. However, the lack of advanced processing tech-
nology and adequate infrastructure further exacerbates
these limitations, hindering productivity and increasing
labor demand [25]. Another critical challenge is the lim-
ited market reach and weak brand recognition of man-
ggulu outside Sumba. Traditional foods often struggle to
compete with modern commercial products that ben-
efit from aggressive marketing, attractive packaging, and
extensive distribution networks [23]. Manggulu’s reliance
on local markets restricts its exposure, and its branding
remains underdeveloped. In addition, the absence of for-
mal marketing strategies and product standardization
makes it difficult for manggulu to gain consumer trust
and penetrate broader domestic or international markets.

To address these challenges, strategic actions must be
undertaken, particularly by the government and local
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universities, as they play a crucial role in developing tra-
ditional food industries. The government can enhance
production efficiency and infrastructure by providing
financial support and incentives to small-scale produc-
ers to invest in processing technology that increases effi-
ciency while maintaining traditional production values.
In addition, the government should implement policies
to protect and promote traditional foods, such as recog-
nizing manggulu as a cultural heritage food and facilitat-
ing geographical indication (GI) certification to establish
its authenticity and origin [26]. Local universities can
contribute by conducting research on optimizing tra-
ditional production methods through mechanization
that does not compromise the authenticity of manggulu.
Universities should also provide technical assistance and
training programs aimed at improving production con-
sistency and quality control, ensuring that traditional
methods are adapted to modern standards without losing
their cultural value. Furthermore, universities can facili-
tate knowledge exchange by involving local producers in
collaborative research that bridges the gap between tradi-
tional methods and modern innovations [27]. Strength-
ening marketing and branding strategies is also vital. A
well-structured branding campaign should be developed
by the government and universities together to increase
consumer awareness of mangguly’s cultural significance
and unique characteristics [28]. The government can
facilitate market access by integrating manggulu into
national and regional food promotion programs [29],
while digital marketing platforms should be leveraged to
expand market reach beyond local consumers [30].

Packaging limitations further complicate the develop-
ment of manggulu. Traditionally, manggulu is wrapped
in banana leaves, which, while environmentally friendly,
offers limited protection [11]. This restricts its ability to
be distributed widely, especially to urban markets and
export destinations. Improving packaging solutions is
another crucial step in the development of manggulu.
Research on sustainable and cost-effective packaging
alternatives should be encouraged, with support from
universities and food technology institutions. The intro-
duction of vacuum-sealed packaging or modified-atmos-
phere packaging can extend shelf life while maintaining
product integrity [31]. Small-scale producers should be
provided with access to subsidized packaging innovations
to ensure affordability and adoption.

Furthermore, the nutritional profile of manggulu, par-
ticularly its high sugar content, may limit its broader
consumer acceptance [11]. Increasing consumer aware-
ness of sugar intake, coupled with dietary restrictions
on high-sugar products, highlights the need for modi-
fication [32]. The absence of clear nutritional labeling
also limits consumer confidence, as it may not provide
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sufficient information about the product’s composition
and its alignment with specific dietary needs [33]. To
address this challenge, product innovation is necessary,
including the development of low-sugar variants of man-
ggulu. This can be achieved through collaboration with
food scientists to explore alternative sweeteners or func-
tional ingredients that retain the traditional flavor while
improving nutritional quality. Additionally, implement-
ing standardized nutritional labeling will provide greater
transparency, helping consumers make informed deci-
sions about the product’s suitability for their dietary pref-
erences. Finally, targeted marketing strategies should be
employed to promote these reformulations, emphasizing
their nutritional benefits while maintaining the cultural
value of manggulu [34].

Addressing these challenges through structured inter-
ventions can enhance the potential of manggulu as a
prominent traditional food product. The rising inter-
est in cultural heritage and traditional cuisine creates an
opportunity to establish manggulu as a valuable culinary
heritage item [35]. By implementing targeted strate-
gies for production enhancement, branding, packaging,
and product innovation, manggulu can evolve from a
niche traditional food to a well-recognized and competi-
tive culinary product in the national and global market.
Additionally, increasing collaborations between local
producers, researchers, and policymakers will foster a
supportive ecosystem that nurtures the growth and sus-
tainability of manggulu. This multi-faceted approach can
position manggulu not only as a cherished traditional
food, but also as a viable commercial product with sub-
stantial export potential.

Conclusion

This study provides a comprehensive exploration of
manggulu, integrating its historical, cultural, and sci-
entific aspects. It highlights the role of traditional
Sumbanese knowledge in sustainable food preserva-
tion. Manggulu, made from locally available ingredi-
ents such as dried bananas, peanuts, and palm sugar,
embodies the island’s history, culture, and environ-
mental adaptation. Its energy-dense composition and
durable nature have made it an essential provision for
long journeys, rituals, and ceremonies. The communal
preparation process reflects values of togetherness and
mutual cooperation. Manggulu exemplifies sustain-
ability through its preservation methods and serves as
a vital part of Sumba’s culinary heritage. The broader
implications of this research emphasize the potential
of traditional foods like manggulu in promoting sus-
tainable food practices and preserving cultural iden-
tities. The study also contributes to the growing body
of knowledge on indigenous food systems and their
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resilience in the face of modern challenges. The devel-
opment of traditional foods like manggulu requires a
multi-stakeholder approach, with governments pro-
viding regulatory support, infrastructure, and market-
ing, and universities contributing through research and
innovation. Future research should focus on enhancing
production techniques, exploring modern preservation
methods, and assessing the feasibility of scaling up pro-
duction for broader market access, while ensuring the
preservation of cultural heritage.
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