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Abstract

Peuyeum is a fermented cassava product from Indonesia. Peuyeum or cassava tapay is known as “Peuyeum
Bandung,” whose name refers to a provincial capital in West Java, Java Island. Peuyeum is processed through
fermentation and uses starter cultures in the form of yeast tapay. The word peuyeum comes from “meuyeum” or
“memeram,” which in Sundanese—the native language of West Java—means an incubation. This is because the
process to make it requires curing time for ripening. The cassava is peeled, cleaned, and boiled to soften the tissue,
then the starter is added and incubated for a certain time. The skill of making peuyeum is a generational one,
passed down so that this traditional food is still preserved, even though it has become the local specialty of West
Java. Derivative products are now increasingly diverse, which are fried tapay, colenak (grilled peuyeum served with a
mixture of brown sugar and coconut shavings), mixed fruit ice, peuyeum cake, and others. In fact, for all the
abovementioned cuisines, it can be said that fermentation was applied in producing the various traditional food
items. Philosophically, peuyeum represents societies, group solidarity, peace of mind, and language symbolism. Thus,
this paper discusses the history, philosophy, process, and derivative products of peuyeum.
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Introduction
Peuyeum or cassava tapay is a fermented product made
from cassava. Indonesia is recognized as one of the pro-
ducers of tubers, including cassava, sweet potato, taro,
potato, and so on [1]. These tubers can be processed by
boiling, steaming, frying, fermenting, or mixing with
other food ingredients such as cakes, cookies, or snacks.
Cassava is an agricultural commodity and is widely
grown in Indonesia as a source of carbohydrates and en-
ergy. In some areas, cassava (Manihot utillisima) is con-
sumed as a staple food or used as a substitute for rice
[2]. One of the cassava derivative products originating
from Indonesia is peuyeum or fermented cassava.
Peuyeum has a distinctive aroma, taste, and soft texture
[3] and is made through a fermentation process by add-
ing starter cultures.

The culture involves not only yeast but also a consor-
tium of microbes such as molds and bacteria. The shape
of the starters is round and flat (Fig. 1). Local people
prefer the term ragi tape or yeast tapay—ragi tape is
used as a general term in society, while yeast tapay
emerged because the people recognized its alcoholic
taste. This alcohol is a metabolite and produced by the
Saccharomyces cerevisiae. The basic of the process is the
degradation of starch components into dextrin and glu-
cose, after which the glucose is converted into alcohol or
acid so that the fermentation process is slightly sour or
sweet with an alcoholic taste. The quality of peuyeum
depends on the quality of the base material, the method
of manufacture, and the microbial content [4, 5]. This
paper explains the history of peuyeum, its philosophy
that impacts society, and the traditional process of mak-
ing peuyeum, associated with the culture and fermenta-
tion processes, and discusses some examples of
derivative products commonly known by the public.
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The history and authenticity of peuyeum
Peuyeum or cassava tapay (Fig. 2) is a fermented Sun-
danese delicacy, made from cassava as the raw material
[7, 8]. In Sundanese, peuyeum means “meuyeum” or
“memeram,” which stands for ripening, because in cas-
sava manufacturing, it is ripened over a period of time
known as incubation—the name comes from its process-
ing method. Generally, peuyeum is known as “Peuyeum
Bandung,” with Bandung being the capital city of West
Java. Food names may be influenced by the areas from
which they are produced, where sometimes, inserting
the name of an area into a product name as a brand be-
comes an attractive selling point [7]. The primary raw
material for peuyeum is cassava, which is easy to find in
West Java. Since West Java has fertile lands, it is not sur-
prising that one of the people’s primary livelihoods is
farming. Moreover, the abundant cassava production led
people to think about processing it into a saleable prod-
uct. Several places in West Java, such as the villages of
Citatah and Cimenyan [9–11], are considered peuyeum
production centers (Bandung City and Bandung Re-
gency), and they have copious availability of cassava.
Since 1980, Citatah Village has been known as a produ-
cer of peuyeum. According to the local people, initially,
the making process of peuyeum was introduced by the
residents of Bendul-Purwakarta, who were trying to
make a living in Citatah. As time passed, peuyeum was
developed and known by its surrounding community,
such that now, the village is known as one of the top
producers of peuyeum in West Java. Presently, anyone
can make the peuyeum because the starter cultures are
easily available in the market.

The philosophy of peuyeum
Food is recognized as a symbol of civilization because
eating is part of the daily activities of humans. Long ago,

humans could only eat what was available in nature. But
now, humans can choose what to eat and how to process
it [12, 13]. Eating habits as a culinary activity involve be-
lief in the function of eating, include liking it or not, wis-
dom, beliefs, taboos, and assumptions related to food
procurement, processing, distribution, and consumption
[14, 15]. In short, food is a foundational cultural element
which is attached to various other elements. The role of
food in culture is that of a prominent activity that deter-
mines social interactions related to belief and religion,
determines the shape or pattern of the economy, and di-
rects most activities of human daily life [16]. Local food
in the archipelago contains a noble philosophy that has
been passed down from generation to generation as the
source and guide for Indonesian people’s lives. Some of
the noble values behind traditional food are, for ex-
ample, solidarity, mutual cooperation, respect for diver-
sity, respect for fellow humans, nature and its creators,
and so on [13]. Food is not only to meet human needs
but is also very closely related to culture, including tech-
nology, social organization, and public trust.
Philosophically, peuyeum represents social ties, group

solidarity, peace of mind, and language symbolism. Food
has no meaning unless it is seen within the context of its
culture or network of social interactions. Peuyeum is the
representation of social ties, meaning that the Sundanese
can bind socially and emotionally with it. This trad-
itional Sundanese food has existed since before
Indonesia achieved independence, or approximately
from the tail end of the nineteenth century. Since the
reign of R.A.A. Marta Nagara (1893–1918), Dalem Ban-
dung mostly planted cassava to be used as aci or tapioca
flour, which was exported to the Dutch. In West Javan-
ese society, the art to expressing and composing words
in poetry is called pupuh. There is a pupuh which states
“pupuh magatru peuyeum sampeu,” meaning the

Fig. 1 Peuyeum starter culture "yeast tape", a whole and b pounded starter
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location at which to use teak leaves to wrap the
peuyeum. Moreover, peuyeum holds great symbolic im-
portance for the young men who joined Tentara Rakyat
(People’s Army) and fought guerrilla and frontal in the
national war of which was born the incident of Bandung
Lautan Api. This incident is a historical event for Ban-
dung and peuyeum meant much to them. But on the
one hand, peuyeum is deemed flabby and not enthusias-
tic when facing enemies. Making peuyeum is considered
a habit of the past that these youth members would par-
ticipate in to show expressions of group solidarity. Con-
suming peuyeum was part of the sense of solidarity at
that time. If the Sundanese were away from their coun-
try or far from their homeland, getting a peuyeum served
by other Sundanese certainly added a sense of solidarity
and the servers were considered brothers. Thus,

solidarity is not only established by language but also
food, implying that it can create a sense of brotherhood.
Another function of peuyeum is for mental peace. It is
believed that if a menstruating woman eats peuyeum, it
can facilitate the discharge of menstrual blood. Psycho-
logically, it can help calm a woman’s soul. During men-
struation, some women experience menstrual pains;
therefore, they need physical and mental help for them-
selves which is why parents offer peuyeum to their chil-
dren as a solution to relieve the pain caused by
menstruation. As knowledge about the microbiome in-
creases, including its relationship to mental health (e. g.,
anxiety and depression), it becomes clearer that there is
a link between the resident microbes and many aspects
of human physiology. The consumption of fermented
foods is particularly relevant to research that links

Fig. 2 a [6]. b Peuyeum is usually hung to attract consumer interest and it is sold in small stalls on the side of the road
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traditional dietary practices with positive mental health.
The microbiota within fermented foods can reduce in-
flammation and oxidative stress, at least to some degree.
Properly controlling the fermentation process can often
strengthen the specific nutrients and phytochemical con-
tent of the food, which are linked to mental health [17].
However, this needs to be proven scientifically. The an-
cestral beliefs still exist today, but should be considered
alongside modern knowledge, technology, and religious
beliefs which can change people’s point of views.

The fermentation process of peuyeum
Fermentation is a metabolic process in which microbial
enzymes cause chemical changes within the organic sub-
strates. This process helps prolong the shelf life of food
so that it is not easily damaged, especially in tropical
countries such as Indonesia [18]. Peuyeum is a trad-
itional food that is produced through a fermentation
process of carbohydrates or starchy foods [19]. Since
peuyeum is produced traditionally, there is no set stand-
ard for the production process or for the product [11].
Peuyeum starter culture or yeast tapay consists of a con-
sortium of fungi, yeast, and bacteria, where all three have

their respective roles in developing the taste and aroma
of peuyeum. The peeled and washed cassava is boiled
until it is half-cooked. This boiling process aims to
soften the cassava tissue to facilitate microbial penetra-
tion. The cassava is then drained and dried before being
evenly coated with the starter culture covering the sur-
face. Subsequently, the cassava is tightly wrapped and
stored for approximately 48–72 h at room temperature.
This wrapping and storage process is carried out because
peuyeum fermentation is anaerobic. This process (Fig. 3)
ceases when the ethanol levels rise to the point where
microbial cells can no longer tolerate it. The high etha-
nol content inhibits fungal growth, leading to a condi-
tion where only alcohol-tolerant microbes can grow. If
harvested at the right time, peuyeum will have a distinct-
ive taste, which is sweet and slightly sour, with the
aroma of alcohol [20].
Tapay starter or yeast tapay is a dry starter culture

made from a mix of rice flour, spices, and water or sug-
arcane extract [4]. Yeast is a microbial inoculum or
starter that plays a role in the fermentation process, gen-
erally working in anaerobic conditions to produce alco-
hol and CO2 [21, 22]. The inoculum is the main source

Fig. 3 Fermentation process of cassava: a peeling and washing, b boiling, c culture starter inoculation, and d incubation
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of active microorganisms in fermentation dough and is
responsible for the organoleptic quality of cassava tapay
products. This process also helps the texture of the
peuyeum become soft and tender [5]. Saccharomyces cer-
evisiae is a yeast that can metabolize without oxygen,
but, in the presence of oxygen, can also perform respir-
ation, which leads to oxidizing sugar into CO2 and water
[21]. Microbes play an important role in forming the
taste of the foods produced through the fermentation
process [4, 19]. The peuyeum fermentation process be-
gins with the hydrolysis of the starch to glucose by the
amylase enzyme produced by the fungi, yeast, or amylo-
lytic bacteria. The result of the breakdown of starch by
the amyloglucosidase can be seen in the form of glucose
molecules in what is called the saccharification stage.
During the fermentation process, A. rouxii and C. bever-
wijkse hydrolyze starch into sugar, following which, in
the alcohol formation, S. cerevisiae ferments the sugar,
while Wickerhamomyces anomalus and C. berverwijkiae
together develop the aroma of ester in tapay [12]. Apart
from mold and yeast, microorganisms that are also
found on tapay are bacteria such as lactic acid bacteria
(LAB) and acetic acid bacteria (AAB) [19, 23, 24]. LAB
can produce metabolites that produce taste and texture
[25], and the alcohol, as a result of the breakdown of
glucose by yeast, is converted into acetic acid under aer-
obic conditions.

In general, the biochemical changes during the fer-
mentation process of cassava basically include four
stages. First, in the enzymatic hydrolysis process, starch
molecules are broken down into dextrins and simple
sugars. Second, the sugars formed are then converted
into alcohol. Third, the alcohol is then converted into
organic acids by LAB through the alcohol oxidation
process. Fourth, some of the organic acids react with the
alcohol to form esters which lend the distinctive taste to
peuyeum [26].
The fermentation process of cassava tapay must be

done optimally. The duration of fermentation affects
the moisture, glucose, and organoleptic content of
cassava tapay [27]. Apart from choosing high-quality
cassava raw materials, the process of making cassava
tapay must be correct. The starter culture used
should be of high quality because it is the main in-
gredient in the tapay-making process. Hygienic pro-
cessing is essential to avoid contamination that may
hinder product formation. The temperature during
fermentation should also be focused on because it
can affect the duration, fermentation rate, and quality
of the final product. The stripping and cutting of cas-
sava must be done using hygienic tools, safe con-
tainers, and keeping in mind food grade. Moreover,
the room and worker’s hygiene and sanitation must
also be considered properly [28].

Fig. 4 Derivative products of Peuyeum Bandung: a fried peuyeum [29], b mixed fruit ice dessert, c colenak, and d peuyeum cake
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The derivative products of peuyeum
Peuyeum can be consumed directly or processed into
other derivative products (Fig. 4). A simple processing is
frying with a layer of flour called “peuyeum goreng”
(fried peuyeum). Usually, fried peuyeum is served in the
morning or evening accompanied by unsweetened tea.
This type of food is easy to find because it is widely sold
by street vendors. Another processing is serving it by
adding sugar and coconut milk; this is called kolak.
Kolak is usually served during the month of Ramadan, a
glorious month for Muslims, the largest religion in
Indonesia. Besides that, it can be served as an ingredient
in fruit mixed ice, a drink that combines various kinds
of fillings in the form of jellies, fruits, syrups, and ice
shavings. This drink can be found in every restaurant
and with a street vendor. Moreover, there are other
peuyeum derivative products that are also West Java’s
local specialties, one of which is called colenak. Colenak
is an acronym for “dicocol enak” (dip delightfully), which
is eating it by dipping it into spices that come in the
form of palm sugar and grated coconut. Colenak has a
better shelf life than peuyeum because it is first baked
(some are steamed). Peuyeum that has been roasted/
steamed is given a topping in the form of enten-enten—a
palm sugar solution mixed with grated coconut. Apart
from being a derivative product, cassava tapay is also
used as a substitute for sugar in cake products [30]. In
current product development, there are other types of
processed products from peuyeum, which are peuyeum
cake, also known as Prol Tape. Peuyeum cake is a semi-
moist food item that has a sweet taste due to the cassava
and wheat flour. It is quite popular amongst the public
and is one of the food products of high economic value
[31]. In other words, apart from being eaten directly, the
process of involving peuyeum into other products also
lends to the origins of the characteristics of local foods.

Conclusion
In conclusion, it can be seen that the process of making
peuyeum is passed down from generation to generation
so that, to this day, it still exists and has become a local
food of the West Java region. Peuyeum also stands for
the fact that since time immemorial, the ancestors of
this region have known and applied fermentation pro-
cessing technology in cooking their food. The name of
the peuyeum starter culture, ragi tape, is already being
used by the public, even though, from a scientific point
of view, the culture does not only consist of yeast but is
a mixture of mold and bacteria as well. Peuyeum deriva-
tive products are packaged both in traditional and mod-
ern ways, including fried peuyeum, colenak, mixed fruit
ice, and tapay cake, which are spread throughout
Indonesia. In addition, peuyeum philosophically repre-
sents social ties and a sense of group solidarity,

especially when the people of West Java were away from
their homeland, they found a sense of brotherhood when
meeting fellow villagers and sharing this food. Moreover,
peuyeum carries as host of beliefs passed down through
ancestors which help provide peace of mind and results
in this food transcending to become a symbolic
language.
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