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Background: Terites is a traditional food of Batak Karo ethnic group, which is cooked with a juice of partly
digested food (chyme) of slaughtered cattle. The stomach juice serves as a soup base, cooked together
with certain wild and cultivated vegetables, aromatic herbs and possibly also meat. The objectives of this
ethnobiological study were to describe terites preparation, document plant species used and to discuss
possible implications for the human nutrition.
Methods: The data were gathered through individual interviews and group discussions with informants
Keywords: from _6 villages in Igarc: regency of Morth Sumatra. The plant specimens were collected in the field and
Biocultural heritage ’enrlﬁed taxonomically. ) ) - )
Ethnobotany esults: A total of 29 plant species belonging to 17 families were used to prepare terites. The main
Stomach content rationale behind consuming this indigenous food was its perceived medicinal value, particularly for the
Traditional food treatment of digestive disorders. Karo people use several lesser-known wild food plants for preparation
Wild edible plants of this local specialty. To best of our knowledge, consumption of chyme in tropical Asia is so far unique
solely to the Batak Karo people. The present ethnographic record of consuming chyme as a medicinal
food is also discussed in the context of paleodietary reconstructions.
Conclusion: This extraordinary food heritage of Karo indigenous gastronomy, based on traditional
knowledge, indicates rich foodscapes and bio-cultural diversity of the Batak Karo ethnic group.
© 2018 Korea Food Research Institute. Published by Elsevier B.V. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd 4.0/).

1. Introduction Sumatra. According to the study by Harsono and Restuati [5], Batak

Karo ethnic group has traditional food, terites, which is unique and

Most of modern medicines were discovered because it was
lknown that certain plants were very effective to treat for particular
ailments. Ethnobotanical study can serve as a platform for studying
specific relationships between indigenous cultures and plants, thus
identifying new chemical compounds used as drugs [1-4]. The
traditional food and consumption of healthy and edible plants play
an important role in supporting ethnobotany. Unfortunately, many
of the traditional foods are approaching extinction even in devel-
oping cofihtries such as Indonesia.

Local knowledge in Indonesia is quite extensive because of the
considerable diversity of local cultures. Batale Karo is one of the
ethnic groups who inhabit in Taneh Karo (Karo Land) in MNorth

* Corresponding author.
E-mail address: endang.christine@yahoo.com (E.C. Purba).

https:ffdoiorg/10.1016/).jef2018.06.002

only can be found in this area. The primary meaning of the word
terites is the liquid of the partially digested grass from the rumen of
ruminants. They add some different plants, spices, and meat into
the terites. Nowadays, the young generations of Batak Karo prefer
not to consume this local cuisine.

The Batak Karo people in North Sumatra are endowed with local
knowledge about use of plants. They have many culiﬁn_..r specialties
and use lot of plants and spices. Furthermore, they believefhat all
diseases can be cured with healthy food prepared from natural
products that have medicinal properties. Unfortunately, most of
them have not been documented very well. To initiate for not
loosing it, the ethnobotanical study was conducted in the Batak
Karo community. The aims of this study were to provide informa-
tion about the process of terites preparation, document the plant
species used, and discuss possible implications for the human
nutrition and further research.

2352-6181/& 2018 Korea Food Research Institute. Published by Elsevier BV, This is an open access article under the CC BY-NC-ND license (http:([creativecommons.org/

licens es(by-nc-nd/4.0/).
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! Materials and methods
2.1, Study area

The study was conducted in Semangat Gunung, Jaranguda,
Merdeka, Cinta Rayat, Doulu and Lingga villages of Karo Regency in
Morth Sumatra, Indonesia (Fig. 1). Batak Karo people who live in

mangat Gunung, Jaranguda, Merdeka, Cinta Rayat, and Doulu
generally maintain a traditional medicine and have access to forests
areas near to Mt. Sibayak. Meanwhile, Lingga is a cultural village
that preserves some local knowledge of Batak Karo, e.g., food,
medicinal plants, and traditional buildings. Geographically, these
villages are situated about 1,162—1,453 m above sea level.

The Karo is one of the six Batak tribes with traditional home-
lands in the periequatorial highlands of North Sumatra, Indonesia
|6](Fig. 2). The majority of Batak Karo people are farmers, primarily
cash crop and subsistence agriculturalists. They use traditional
farming implements and water buffalo or cow for traction.

Batak Karo ethnic group is known as the group of people who
have local knowledge about the use of plants. They believe that
food and medicinal plants are of equal importance to prevent and
treat disease. They use plants as pharmaceuticals and food and
during ceremonials [5,7]. Various studies have been conducted to

assess local knowledge about the use of plants by those ethnic
groups such as the use of medicinal plants in the village Tongkoh,
Karo [6] and in Kaban Tua, Karo [8].

2.2, Interviews and data collection

Information for this study was collected during April—June 2014
and August 2016 through questionnaires and semistructured and
general conversations from the herbalists, village elders, and
farmers. The interview was carried out with the help of 29 in-
formants; Semangat Gunung (7), Jaranguda (3), Merdeka (2), Cinta
Rayat (4), Doulu (4), and Lingga (9). The head of the village was
used as a key informant who could provide information on how
many people know about terites. The informants were chosen
based on traditional ecological knowledge, professional activity,
and age. Each informant was interviewed individually in Batak Karo

lar ge.
Ejf‘:)rmants were asked to provide a list of ingredients used to
'epare terites. The local names of all the plants used, use of plants,
plant parts used, and mode of preparation of terites were then
collected under the guidance of whoever gave the information
about the preparation of terites. The plants used included not only
wild species but also cultivated plants that had been taken from the
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Fig. 1. The location of Karo Regency in North Sumatra, Indonesia. Karo's geography with mountainous area provides cool weather.
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Fig. 2. Batak Karo people. Traditional food is an important part of Batak Karo culture.
They usually treat others with meals to make new friends and enhance relationships.

forest and planted in gardens or agricultural fields. The specimens
were identified and depositeflat the herbarium of the Universitas
Indonesia, Depok, Indonesia. Scientific names of the plants species
were verified using The Plant List online source.

! Results
3.1. Plant species used in terites soup

A total of 29 plant species were used to prepare terites which
belong to 17 families and 26 genera (Table 1). Among them, 18 (62
%) were herbs, six (21 %) were shrubs, and five (17 %) were trees. The
family Zingiberaceae had the highest proportion of herbs repre-
sented by five species, followed by Liliaceae with four, and
Euphorbiaceae and Solanaceae, each with 3 (Fig. 3). Leaves are the
most frequently used to prepare terites (Fig. 4). This adds up to
about 34% of wild edible plant species. Bischofia javanica Blume was
cited by 29 informants as an ingredient of terites, Aleurites moluc-
canus by 27 informants, and Begonia laruei by 22 informants in the
same way. These and other most widely used wild edible plants are
listed and described in Table 2.

3.2, Preparations and prescription

Terites actually refers to the juice of partially digested grass from
the rumen of ruminants; the juice is then filtered using a clean cloth
or sieve(Fig. 5). Batak Karo people use the filtrate as a stock to make
traditional soup that is cooked with spices, herbs, and meat and
served during cultural occasions. Pagit-pagit is another name for
terites. “Pagit” means “bitter,” which refers to the taste of terites
soup.

Cooking terites involves pounding and grinding ingredients.
Briefly, terites soup was prepared by grinding and filtering Bischofia
javanica (bark); pounding Etlingera elatior (fruits), Alpinia
galanga (rhizome), and Cymbopogon citratus (whole plant); chop-
ping Solanum lycopersicum (fruits), Begonia laruei (leaves and
stems), and Medinilla speciosa (leaves and stems}); and grinding
spices such as Allium fistulosum (leaves), A. cepa (bulbs), A. sativum

(bulbs), Capsicum annuum (fruits), Aleurites moluccanus (fruit),
Curcuma domestica (rhizome), Zingiber sp. (rhizome), and Zingiber
officinale (rhizome). The stock that contains the filtrate of the ru-
mens and water was cooked with beef or pork. The stock was
cooked until the meat becomes tender. The juice of Bischofia jav-
anica and pounded Alpinia galanga and Cymbopogon citratus were
added to the stock until its color changed to light green. Then, Citrus
hystrix, the fruit of Etlingera elatior, and whole spices are added and
cooked until the stock gets spicy and piquant flavor. Furthermore,
ground Aleurites moluccanus, Begonia laruei, flowers of Etlingera
elatior, and Manihot esculenta were added and cooked until the
leaves of Manihot esculenta were cooked well. At the end, Cocos
nucifera, Solanum lycopersicum, Allium fistulosum, and salt were
added and cooked well (Fig. 5). The fruit of Cocos nucifera provides
coconut milk that is commonly called as santan in Indonesian
language. It is generally used to get a savory taste in Minang cui-
sines such as ketupat bareh and katan kapau |9]. Cocos nucifera has a
high cultural importance and high frequency of use and is irre-
placeable with other species among the Sasak tribe, Lombok Island
[10].

In some cases, the Batalk Karo people add Artabotrys suaveolens,
Apium graveolens, Enhydra fluctuans, Allium tuberosum, Medinilla
speciosa, Polygonum chinense, Zanthoxylum acanthopodium, Sola-
num torvum, Debregeasia longifolia, and Musa acuminata to improve
the acceptability of terites soup.

4. Discussions

Terites is a unique cuisine and belongs only to the Batak Karo
culture (Fig. 7). Terites is served during cultural occasions such as
weddings and harvest festivals. In special occasions, Batak Karo
people have a cultural ceremony of slaughtering cows. It de-
termines how big the occasions is; the more the cows, the bigger
the occasion. Now, many Karo restaurants in Medan, Berastagi, and
Kabanjahe serve terites soup in their menu. Batak Karo people
believe that terites soup is good for humans, especially for elders,
because it can treat gastritis and cold, act as an appetite enhancer,
and lower cholesterol levels. According to a study carried out by
Harsono and Restuati [5], terites was commonly used to treat
gastritis, to support the availability of energy reserves in the human
body, and to keep the body warm in low temperatures. Besides the
Batak Karo people, in high latitude environments such as Arctic,
where there is little edible vegetation for humans, Inuit people
consume the chyme from seal, narwhal, walrus, and reindeer [11].
This potentially explains the reason why Batak Karo people, living
in an area mainly consisting of mountains (Sinabung and Sibayak)
and highlands, are familiar with chyme consumption [5,12].

The chyme consumption for humans has played a particular role
in the diet of the young and the old |11 ]. The chyme from an her-
bivore with a specialized digestion system and microbiota capable
of digesting chitin and cellulose, which humans cannot, could be
the potential energy source because this provides additional ben-
efits in enabling access to otherwise inedible plant species [11].
Ruminants evolved to digest grass; hence, the four stomachs were
dedicated to the digestion of cellulose. Bacterial fermentation cre-
ates a high level of conjugated linoleic acid (fatty acid) [13—-15].

Rumen fluid is an organic material that has been digested by
rumen microbes; the cattle rumen fluid contains protein (10.56%),
vitamin, ash (18.38%), Ca (1.34%), and P (0.32%), and the buffalo
rumen fluid contains protein (7.97%), vitamin, ash (24.40%), Ca
(0.67%), and P (0.63%) [16—18|. Terites soup contains protein
(19.9%), fat (15.4%), and crude fiber (1.68%) [19]. The fat was
considered to have come from the meat that was added to the soup.
The terites stock that is obtained from the rumen fluid contains high
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,abk' 1

Plant species used in the preparation of terites.

Scientific name Plant life form  Habitat Local name Parts used MNumber of informants Villages

Annonaceae

Artabotrys suaveolens (Blume) Blume Shrub W Bidung-bidung Leaves 4 Sg

Apiaceae

Apium graveolens L. Herb [« Daun sop Leaves 2 Do

Arecaceae

Cocos nucifera L. Tree C Tualah Fruit 26 Li, Me, 5g, Ja, Cr, and Do

Asteraceae

Enhydra fluctuans Lour Herb W Kurmak ndekah Leaves 5 Crand Do

Begoniaceae

Begonia laruei M. Hughes Herb W Riang-rang Leaves 22 Li, Me, Sg, Ja, and Do

Euphorbiaceae

Manihot esculenta Crantz Shrub C Gadung Leaves 29 Li, Me, Sg, Ja, Cr, and Do

Aleurites moluccanus (L) Willd. Tree W Kembiri Fruits 27 Li, Sg, Ja, Cr, and Do

Bischofia jovanica Blume. Tree W Cingkam Barks 29 Li, Me, Sg, Ja, Cr, and Do

Liliaceae

Allium fistulosum L. Herb C Daun pere Leaves 17 Li, Cr, and Do

Allium tuberosum Rottler ex Spreng Herb C Gundera mbelang Leaves 1 Do

Allium cepa L. Herb C Pia Bulbs 29 Li, Me, Sg, Ja, Cr, and Do

Allium sativum L. Herb C Lasuna Bulbs 29 Li, Me, Sg, Ja, Cr, and Do

Melastomataceae

Medinilla speciosa Blume Herb W Kambing-kambing Leaves 1 Me, 5g, and Ja

Moraceae

Ficus fistulosa Reinw Tree W Ober Leaves 1 Do

Musaceae

Musa acuminata Colla Herb C Galuh si uncim Flowers 4 Sg

Myrtaceae

Eugenia polyantha Barb. Rord. Tree W Salam Leaves 13 Li and Cr

Poaceae

Cymbopogon citratus (DC.) Stapf Herb C Sere Leave 29 Li, Me, 5g, Ja, Cr, and Do

Polygonaceae

Poly gonum chinense Linn Herb W Siang-siang Leaves 10 Sg and Ja

Rutaceae

Citrus hystrix DC, Shrub C Rimo mungkur (purut)  Leaves 13 Li and Cr

Zanthoxylum acanthopodium DC Shrub C Tuba Fruits 1 Do

Solanaceae

Solanum lycopersicum L. Herb C Tomat Fruits 29 Li, Me, 5g, Ja, Cr, and Do

Capsicum annuum L. Herb C Cina Fruits 29 Li, Me, Sg, Ja, Cr, and Do

Solanum torvum Sw Shrub C Rimbang Fruits 17 Me, Sg, Ja, Cr, and Do

Urticaceae

Debregeasia longifolia | Burm.f) Wedd Shrub W Cepira Leaves 5 Crand Do

Zingiberaceae

Etlingera elatior (Jack.) RMSm. Herb C Asam patikala/ Fruits and flowers 29 Li, Me, Sg, Ja, Cr, and Do
Asam cekala/Kincung

Alpinita galanga L. (Willd.) Herb C Kelawas Rhizomes 27 Li, Sg, Ja, Cr, and Do

Curcuma domestica Valeton Herb C Kuning gersing Rhizomes 23 Li, Sg, Ja, and Do

Koempferia galanga L. Herb [« Kaciwer Rhizomes 14 Sg, Ja, and Do

Zingiber sp. Herb C Alia Rhizomes 14 Sg, Ja, and Do

C, cultivated; Cr, Cinta Rayat; Do, Doulu; Ja, Jaranguda; Li, Lingga; Sg, Semangat Gunung; W, wild.
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g;gn 4. Mumber of species and plant parts used for preparing terites soup. Leaves are
more widely used than barks. The bark of Bischofia jovanica is used not only as an
ingredient of terites soup but also as a medicinal plant.

Table 2

Informant consensus on most commonly used wild edible plants.
Scientific name of wild edible plants No. of informants Percentage
Bischofin jovanica Blume. 29 22.8
Aleurites moluccanus (L) Willd. 27 213
Begonia laruei M. Hughes 22 17.3
Eugenia polyantha Barb. Rord. 13 10.2
Medinilla speciosa Blume 11 8.7
Polygonum Chinense Linn 10 7.9
Enhydra fluctuans Lour 5 3.9
Debregeasia longifolia (Burm.f.) Wedd. 5 3.9
Artabotrys suaveolens { Blume) Blume 4 31
Ficus fistulosa Reinw 1 0.8

100

Fig. 5. Filtering the juice of partially digested grass from the rumen of ruminants. The
filtered terites is used as a stock to prepare the terites soup. Water is added to the stock
before cooking it.

Fig. 6. Cooking the terites soup. Meat, spices, and herbs are put into a pot to which
coconut milk is added, and the whole thing is simmered until done.

' \

Fig. 7. The terites soup. Terites is a Batak Karo soup. It is cooked using 29 herbs and
meat. This soup is usually served with rice during a wedding or harvest festival. It is the
favorite among the Batak Karo elders.

amounts of crude fiber. It is mixed with spices and vegetables
which is good for the digestive system of the human body.

Traditions related to gathering and cooking food plants are very
popular in the Karo area. Ten wild and 19 cultivated plants species
were identified which Karo uses as ingredients of terites soup. The
Karonese used to collect common food plants for cooking before
returning home after spending the entire day working in the fields.
Most of them are vegetables and spices such as Apium graveolens,
Manihot esculenta, Allium fistulosum, Cymbopogon citratus, Zan-
thoxylum acanthopodium, Selanum lycopersicum, Capsicum annuum,
Etlingera elatior, and Curcuma domestica. Generally, men collect a
few wild plants from the woods located further from the village
surrounding fields ( kerangen). Today, some of the wild plants that
are used as medicinal or food plants can be found in traditional
markets in Karo Regency: these include Begonia laruei Aleurites
mdMccanus, Bischofia javanica, and Eugenia polyantha.

e Zingiberacea@is the most represented family in the in-
gredients of terites. It 1s well known as the most important s@irce of
medicinal plants in Karo [20] and Indonesia [8,21-23]. A large
number of informants cited Etlingera elatior. It is native to Sumatra,
Indonesia, and has been found in many places throughout South-
east Asia [24,25]. In Karo, E. elatior is locally known as asam cekala
or asam patikala (fruit) and kincung (flower). Both are important
spices in Karonese dishes including arsik. In Bali, the flower buds of
the plant are used for chili sauce such as sambal bongkot and sambal
kecicang. In Malaysia, they called it as bunga kantan, which is used
as a spice in Malaysian dishes such as laksa and nasi ulam [26]. In
Thailand, they eat the young shoots and flower buds as a vegetable
|27]. E. elatior is also known to have medicinal uses in treating
diseases. In Malaysia, fruits of E. elatior are used to treat earache;
the leaves are used for cleaning wounds and during bathing to
removing body odor [28,29]. Batak Simalungun people used the
leaves and stems to cure cough and ulcer and the decoction to
maintain health [7]. Batak Karo people used stems and leaves to
prepare a decoction tawar that is used to cure weakness and have a
steam bath by postpartum women [20,30]. Some results showed
that flowers of E. elatior had high values of antimicrobial, antibac-
terial, antifungal, antioxidant, antibacterial [29], and anticancer
|31] properties. Leaves have the highest level of antioxidants. [t has
great potential to be developed into natural preservatives that are
applicable to be used in the food, and most are represented as
nutraceuticals [29].
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The Indonesian Food and Drug Administration has recom-
mended in its traditional health maintenance program the
following nine species of medicinal plants: (1) Piper retrofractum,
(2) Curcuma xanthorrhiza, (3) Curcuma domestica, (4) Guazuma
ulmifolia, (5) Andrographis paniculata, (6) Zingiber officinale, (7)
Morinda citrifolia, (8) Eugenia polyantha, and (9) Psidium guajava
|32]. Among the nine species, two species are used in the prepa-
ration of terites—(@icuma domestica and Eugenia polyantha. Indo-
nesians use these species forfllarious purposes, from cooking to
medicine. Curcuma domestica 1$known to have medicinal uses in
treating abdominal pain [33]. This species has been extensively
studied and has demonstrated several pharmacological activities
e.g., antibacterial, antifungal [34], and antioxidant [35] properties.
Meanwhile, Eugenia polyantha has various ethnobotanical uses (in
treating hypertension, gastritis, diarrhea, diabetes mellitus, and
higll cholesterol) [8]. ,

large number of informants cited Bischofia javanica (Table 2).
Batak Karo people use this species to minimize the strong aroma of
the rumen. Some studies have been conducted to evaluate its
antiulcer, anthelmintic, antidysenterics [36], antiparasitic [37],
antiinflammatory, antinocicBptive [38], antileukemic [39], and
antimicrobial [40] activities. These activities do not explain all the
current uses for terites, so probably this species could have other
pharmacological activities that are still unknown. The leaves and
bark of Bischofia javanica are known to be rich in tannin, so it can be
used as a food-coloring agent [41]. Fatty acid profile of Bischofia
Jjavanica seed oil indicates that it is an important source of omega-3
fatty acids and can be used as food supplement and for medicinal
purposes in the future [30]. Some local people in Indonesia use
Bischofia javanica to treat some diseases; for example, people in
Lahat Regency, South Sumatra, used the leaves to treat diarrhea
|42], and Batak Simalungun people of North Sumatra used the roots
and barks to treat diarrhea, diabetes mellitus, gastritis, stomach
ache, and injuries |[7]. In India, local people use the stem bark of
Bischofia javanica to cure nervous disorders, to stimulate hair
growth [43], and to treat skin diseases |4

Aleurites moluccanus (Euphorbiaceae) 1s also cited by a large
number of informants. It is native to the Moluccas and widely found
in Southeast Asia. [t is commonly used in Indonesian dishes as curry
pastes that are eaten with vegetables and rice and as a meat
tenderizer. In Java, the barl is used to treat diarrhea and dysentery;
meanwhile in Malaysia, the leaves are used to treat headaches,
fevers, ulcers, gonorrhea, and joint inflammation [45]. The nuts of
Aleurites moluccanus inhibit the growth of bacterial species asso-
ciated with the onset of rheumatoid arthritis, ankylosing spondy-
litis, and rheumatic heart disease [46].

Both medicinal plants and foods are considered to have
healthful properties, prevefling disease by strengthening the
body's defense system [47]. Several plants cited in this study are
poorly investigated for their pharmacological activity or chemical
profiles. Considering that many other plant species instead have
already been researched to cure many diseases and health prob-
lems, we believe that these understudied plant species also could
have interesting applications in pharmacology and as new food
plants.

This study indicated that Batak Karo people in Karo Regency of
North Sumatra have made efficient use of cow's stomach content
within the indigenous food system. The local people perceive ter-
ites, an indigenous food, to be of high medicinal value, particularly
because of the bitter flavor of the chyme and also because of the
aromatic plants added to compensate the bitterness and unpleas-
ant scent of the stomach fluid. In conjunction with the consump-
tion of terites, the Batak Karo people still preserve traditional
knowledge related to remarkable wild ingredients and processing
of the chyme. The present study revealed a complex relationship

between a human food culture and biodiversity of the surrounding
environment. A detailed ethnobiological view on one complex
cultural food showed importance of this approach by discaering
several uncommon food plant species. Some of the species would
be interesting to study for their nutritional content and pharma-
cological properties, e.g., Bischofia javanica. In (sub-)tropical Asia,
the consumption of animal stomach content seems to be unique to
Batak Karo people in Sumatra, which is particularly interesting,
considering the evergreen tropical environment with abundance
of natural resources. Noteworthy is also the fact that this practice
has been associated with hunter-gatherers and pastoralists,
whereas Karo people are farmers combining both crop production
and animal husbandry. Therefore, this is the first record of
consuming the stomach content of cows. The reason behind the
consumption of chyme among Karo lies rather on the medicinal
perception of the chyme. Considering the scientific discussion
whether the early hominins were using bitter-tasting plants for
self-medication or as a food resource (condiments, or as part of
herbivore's stomach content), the contemporary use of chyme
among Batak Karo people may indicate that stomach content could
have been consumed by our ancestors as food that had medicinal
properties as well.

Conflicts of interest

The authors have no conflicts of interest to disclose.
Acknowledgments

The authors are grateful for the kindness and cooperation of
people in Semangat Gunung, Jaranguda, Merdeka, Cinta Rayat,
Doulu, and Lingga villages, Karo Regency, MNorth Sumatra,
[ndonesia.

Appendix A. Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j,jef.2018.06.002.

References

[1] Balick MJ and Cox PA. Ethnobotanical research and traditional health care in

developing countries. In: Bodeker G, Bhat KKS, Burley | and Vantomme P,

editors. Medicinal plants for forest conservation and health care, vol 92,

Rome: Food and Agriculture Organization of the United Nations; 1997,

p. 12-23

Fabricant DS and Farnsworth NR. The value of plants used in traditional

medicine for drug discovery. Environ Health Perspect 2001;109{1):69-75,

Gu R, Wang Y, Long B, Kennely E, Wu S, Liu B, Li P and Long C. Prospecting for

bioactive constituents from traditional medicinal plants through ethnobo

tanical approaches. Biol Pharm Bull 2014;37(6):903—15,

Pieroni A Medicinal plants and food medicines in the folk traditions of the

upper Lucca Province, ltaly. | Ethnophamacol 2000;70{3):235-73.

Harsono T and Restuati M. Terites sebagai makanan budaya Suku Batak Karo:

suatu tinjavan etnobotani. In: Prosiding seminar nasional etnobotani 1L

Bogor: LIP & Kehati Indonesia; 1998, p. 57-61.

Singarimbun M. Kutagamber: a village of the Karo. In: Koentjaraningrat, ed

itor. Villages in Indonesia. Singapore: Equinox Publishing; 2007, p. 115—28.

Silalahi M, Supriatna |, Walujo EB and Nisyawati. Local knowledge of medic

inal plants in sub-ethnic Batak Simalungun of North Sumatra, Indonesia,

Biodiversitas 2015;16{1):44—54,

Silalahi M. The ethnomedicine of the medicinal plants in sub-ethnic Batak,

Morth Sumatra and the conservation perspective, dissertation. Indonesia:

Universitas Indonesia; 2014, p. 140.

Rianti A, Novenia AE, Chrstopher a, Lestari D and Parassih EK. Ketupat as

traditional food of Indonesian culture. | Ethnic Foods 2018;5:4-9,

[10] Sukenti S, Hakim L, Indrivani 5, Purwanto ¥ and Matthews P). Ethnobotanical
study on local cuisine of the Sasak tribe in Lombok Island, Indonesia. | Ethnic
Foods 2016:3:189-200.

[11] Buck LT, Berbesque JC, Wood BM and Stringer CB. Tropical forager gastro-
phagy and implications for extinct hominin diets [Internet]. 2015. https:/{
doiorg(10.1016(jjasrep 2015.09.025 [cited 2017 Sept 14]. Available from:.

[2

[3

[4

w

6

[7

8

[9




120 E.C Purba et al / jounal of Ethnic Foods 5 (2018) 114—120

[12] Anderson ]. Mission to the East Coast of Sumatra in 1823. Kuala Lumpur:
Oxford University Press; 1971, p. 424,

[13] Elmore ]S and Mottram DS. The role of lipids in the flavor of cooked beef, Dev
Food Sci 2006:43:375—8.

[14] Alfaia CPM, Alves 5P, Martins SIV, Costa ASH, Fontes CMGA, Lemos |PC,
Bessa RJB and Prates JAM. Effect of the feeding system on intramuscular fatty
acids and conjugated linoleic acid isomers of beef cattle, with emphasis on
their nutritional value and disciminatory ability. Food Chem 2009:114:
93946,

[15] Daley CA, Abbot A, Doyle PS and Larson 5. A review of fatty acid profiles and
antioxidant content in grass-fed and grain-fed beef. Nutr | 2010;9{10):
1-12.

[16] Krause DO, Denman SE, Mackie Rl, Morrison M, Rae AL, Attwood GT and
McSweeney CS. Opportunities to improve fiber degradation in the rumen:
microbiology, ecology, and genomics. FEMS Microbiol Rev 2003;27:
66303,

[17] Choudhury PK, Salem AZM, Jena B, Kumar S, Singh R and Puniva AK. Rumen
microbiology: an overview. In: Puniya AK, Singh R and Kamra DN, editors.
Rumen microbiology: from evolution to revolution. India: Springer: 2015,
p. 3—16.

[18] Tjakradidjaja AS, Suryahadi, Bakrie B and Permana Z. Nutrient potential of
biomineral supplement for dairy calf produced from rumen fluid-byproduct of
slaughtered house. In: Nurdin E, Rusfidra, Zain M, Aritonang SN and Rusmana,
editors. Proceeding international seminar of dairy cattle 2009 “improving
productivity of dairy cattle and dairy product using natural sources”. Padang,
Indonesia: Universitas Andalas; 2009. p. 659,

[19] Suparthana IP, Perangin-angin RS and Agung IGN. Food safety and nutrients of
Terites, a case study in Kabanjahe, the city of Karo Region, Sumatera Utara.
Media llmiah Teknologi Pangan 2015;2{2):163-49.

[20] Purba EC, Nisvawati and Silalahi M. The ethnomedicine of the Batak Karo
people of Merdeka sub-district, North Sumatra, Indonesia. Int | Biol Res
2016:4(2):181-9,

[21] Siagian MH and Sunaryo. Pemanfaatan suku Zingiberaceae sebagai obat tra-
disional oleh masyarakat Llembak Delapan, Bengkulu. In: Staf peneliti pusat
penelitian biologi, editors. Indeks beranotasi keanekaragaman hayati. Bogor,
Indonesia: LIPL; 1996, p. 23746,

[22] Kuntorini EM. Botani ekonomi suku Zingiberaceae sebagai obat tradisional
oleh masyarakat di Kotamadya Banjarbaru. Bioscientiae 2005;2(1):25—36.

[23] Susiarti S, Purwanto Y and Walujo EB. Medicinal plant diversity in The Tesso
Milo NMational Park, Riau, Sumatra, Indonesia. Reinwardtia 2008:12(5):
383-90.

[24] Jaafar FM, Osman CP, Ismail NH and Awang K Analysis of essential oils of
leaves, stems, flowers and rhizomes of Etlingera elatior (Jack) R.M. Smith.
Malays | Anal Sd 2007:11(1):269-73.

[25] Juhari NH, Lasekan O, Kharidah M and Karim SAb. Optimization of hot-air
drying conditions on the physicochemical characteristics of torch ginger
(Etlingera elatior). ] Food Agric Environ 2012;10(2):64—72

[26] Ng CY and Karim SAb. Historical and contemporary perspectives of the
Myonya food culture. | Ethnic Foods 2016;3:93—106.

[27] Chasemzadeh A, Jaafar HZE and Askhani 5. Secondary metabolites constitu-
ents and antioxidant, anticancer and antibacterial activities of Etlingera elatior
{Jack) EMSm grown in different locations of Malaysia. BMC Compl Alterna-
tive Med 2015:15:335—44,

[28] Ibrahim H and Setyowati FM. Etlingera. In: de Guzman CC and Siemonsma |5,
editors. Plant resources of South-east Asia. Wageningen: Pudoc; 1999,
P 1236,

[29] ChanE, Lim Y and Omar M. Antioxidant and antibacterial activity of leaves of
Etlingera species (Zingiberaceae) in Peninsular Malaysia. Food Chem
2007;104(4):1586—93.

[30] Indra R, Bachheti RK and Archana ]. Chemical composition, mineral and
nutritional value of wild Bischofia javanica seed. Int Food Res | 2013;20{4):
174751

[31] CGhasemzadeh A, Jaafar HZ, Rahmat A and Ashkani 5. Secondary metabolites
constituents and antioxidant, anticancer and antibacterial activities of Etlin-
gera elatior (Jack) RM.Sm grown in different locations of Malaysia. BMC
Compl Altemnative Med 2015:15(335):1-10.

[32] Dewoto HR. Pengembangan obat tradisional Indonesia menjadi fitofarmaka.
Majalah Kedokt Indones 2007;57( 7):205—11.

[33] Sirirugsa P. The Zingiberaceae: species diversity and their uses [Intemet].
1999 [cited 2017 June 17]. Available from: https:/ /www.scribdcom/document/
190466707 (Thai-Zingiberaceae-Species-Diversity-Andn-Their-Uses.

[34] Banerjeea and Nigam 55. Antimicrobial efficacy of the essen-tial oil of Cur-
cuma longa. Indian | Med Res 1978:68:864—6.

[35] Phan TT, See P, Lee ST and Chan SY. Protective effects of cur-cumin against
oxidative damage on skin cell in vitro: its implica-tionfor wound healing.
] Trauma 2001:51:927-31.

[36] Gupta DR, Dhiman RP, Naithani 5 and Ahmed B. Chemical investigation of
Bischofia javanica Blume. Pharmazie 1988;43:222-3.

[37] Alen Y, Makajima §, Nitoda T, Baba N, Kanzaki Hand Kawazu K Antinematodal
activity of some tropical rainforest plants against the pinewood nematode
Bursaphelenchus xylophilus. Zeitschrift Fur Naturforschung C 2000:55(3—4):
2959,

[38] Sutharson L, Nath LK, Kar PK, Shila EB and Rajan |V. Anti-inflammatory and
antinociceptive activities of methanolic extract of leaves of Bischofia jovanica
Blume on experimental animals. Asian | Chemn 2007;7:5150-6.

[39] Sutharson L, Roy 5, Joseph RV and Nath LK. Antileukemic activity of the leafl
extract of Bischofin jovanica Blume on human leukemic cell lines. Indian |
Pharmacol 2011:432):143-9,

[40] Khan MR, Kihara M and Omoloso AD. Anti-microbial activity of Bidens pilosa,
Bischofia jaovanica, Elmerillia papuana and Sigesbekia orientalis. Fitoterapia
2001;72:662-5,

[41] Tanaka T, Nonaka Gl, Nishioka I, Kouno | and Ho FC. Bischofianin, a dimeric
dehydroellagitannin from Bischofia jovanica. Phytochemistry 1995;38(2):
509-13.

[42] Harmida $ and Yuni VF. Studi etnofitomedika di Desa Lawang Agung Keca-
matan Mulak Ulu Kabupaten Lahat Sumatra Selatan. | Penelitian Sains
2011:14{1):1-5.

[43] lgnacimuthu S, Ayvanar M and Sankarasivaraman K. Ethnobotanical in-
wvestigations among tribes in Madurai District of Tamil MNadu {India)
] Ethnobiol Ethnomed 2006:2(25):1-7.

[44] Prasad PRC, Reddy CS, Raza SH and Dutt CBS. Folklore medicinal plants of
Morth Andaman Islands, India. Fitoterapia 2008;79:458—64,

[45] Krisnawati H, Kallio M and Kanninen M. Aleurites moluccana (L) Willd.
Ecology, silviculture and productivity. Bogor: Center for International Forestry
Research: 2011, p. 11,

[46] Mpala LN, Chikowe GR and Cock IE. Aleurites moluccanus (L) Willd. Extracts
inhibit the growth of bacterial triggers of selected autoimmune inflammatory
diseases. PharmacognosyCommun 2017;7(2):83-90.

[47] Etkin Nand Ross P. Pharmacological implications of *wild” plants in the Hausa
diet. In: Etkin NL, editor. Eating on the Wild Side: the pharmacologic, ecologic,
and social implications of using noncultigens. Tucson: University of Arizona
Press; 1994, p. 85-101.




Gastronomic ethnobiology of “terites”da traditional Batak Karo
medicinal food: A ruminant's stomach content as a human food
resource

ORIGINALITY REPORT

24, 14, 16+ 8.

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

6%

* \Wawan Sujarwo, Ary Prihardhyanto Keim, Valentina
Savo, Paolo Maria Guarrera, Giulia Caneva.
"Ethnobotanical study of Loloh: Traditional herbal
drinks from Bali (Indonesia)", Journal of
Ethnopharmacology, 2015

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



	Gastronomic ethnobiology of “terites”da traditional Batak Karo medicinal food: A ruminant's stomach content as a human food resource
	by Marina Silalahi

	Gastronomic ethnobiology of “terites”da traditional Batak Karo medicinal food: A ruminant's stomach content as a human food resource
	ORIGINALITY REPORT
	MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)


