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Review notes:

This topic article is_really interesting and important. However, it has still some weakness and must be
improved.

-English grammar must be improved

-The title of article must be appropriate with the result of study and more specific. For example,
Ethnobotany of knowledge of the Bulu Mario people on ..........c.cc.e......

-Abstract-- must be improved based on short introduction, aim of the study, method, and result of
study

-Introduction--- it must be emphasized on introduction based on theories; problem statement; and
aim of this study.

-Method- It must be properly described, method used (qualitative or mixed- method, combination of
qualitative and quantitative (how to select informants, how to determine number of respondent and
how to select respondents). How to analyze qualitative and quantitate data; and how to identify food
plant species, including what books are used or how to make herbarium/specimen for herbarium of
food plant species.

-Result and discussion--- It must be made sub-chatter based on aim of the study that is mentioned in
the introduction and must be properly discussed with literatures.

-Conclusion—it must be made based on the answer of aim of the study and make statement
concerning on contribution of this study.

As a result, this article could be accepted by major corrections.
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THE ETHNOBOTANY STUDY OF THE FOODSTUFFS BY LOCAL
COMMUNITIES IN THE BULU MARIO VILLAGE, NORTH SUMATERA

Abstract. lResearch on ethnobotany studies of edible plants has been carried out in Bulu Mario Village, North

[Formatted: Font color: Dark Red

Sumatra. This study aims to know the diversity and use of plants as foodstuffs by local communities in Bulu
Mario Village, North Sumatra; seeking the potential of plants as preservatives for natural food ingredients. The
research method was carried out with an ethnobotany approach through surveys, interviews and participatory
observations. A total of 46 respondents consisting of 22 men and 24 women were interviewed. Data analysis
was conducted descriptively using descriptive statistics. A total of 83 species belonging to the 66 genus and 36
plant families are used by local people in Bulu Mario village as food. Those plants are used as a source of
carbohydrates (7 species), fruit sources (15 species), vegetables (32 species), cooking spices (21 species). The
ikkau lalat (like cassava leaf vegetable curry) is dishes a very popular specialty and have been commercialized
in various restaurants in North Sumatra. Takokak (Solanum torvum), asam galugur (Garcinia attrovidis),
harias (Etlingera elatior) and sinyaryar (Zanthoxylum acanthopodium) are spices in Bulu Mario Village which
have bioactivity as an antimicrobial so they are potential to be developed as a natural preservative. The local
communities in Bulu Mario Village have been comsumed 4 types of pakkat which are used as vegetable
ingredients or carbohydrates substitutes, namely Calamus hookerianus, Calamus metzianus, Calamus
thwaitesii and Plectocomiopsis geminiflora, therefore further research is needed.

Keywords: Etlingera elatior, Garcinia attrovidis, pakkat, Zanthoxylum acanthopodium,|

Running Title: The Foodstuffs by Local Communities In The Bulu Mario Village

INTRODUCTION

The relationship between food or foodstuffs with health is very important pecause at this time|

demand of consumers demand healthy, tasty and natural foods (Abbasi et al., 2013). The ethnic

| Commented [ji1]: Abstruct consists of introduction, aim of the

study, method and result. For eaxple, food is primary human need.
Various food are initially obtained from plants species. Village
people have used various food plants based on local knowledge and
belief. The aim of this research is to elucidate (1) various food plants
traditionally used by local people of the Bulu Mario Village, North
Sumatra; (2) plant organs of food plant that are traditionally used by
the local people of Bulu Mario village. Method used in this study
was.. (qualitative or mixed method qualitative and quantitative???).
The result of study showed that (1) ................ and (2)
.............. . Contribution of study is ...........

Key words: ethnobatny, plant food,Bulu Mario people.
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groups in Indonesia have a local wisdom to managing plants as food, because they are yvery diverse |
from one ethnicity to another (Purba et al., 2018). In ethnobotany research, food plants are grouped
into staple food, substitute for staple food, vegetables, fruit, spices and ritual food (Anggraeni, 2012).
The staple food in Indonesia is currently very dependent on rice, whereas empirically there are many

{types| of plants that are rich in carbohydrates, especially those from tubers.
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I\/arious\ local communities in Indonesia, especially those living on the edge of the forest, use

cultivated and wild plants as food. Teklehaymanot and Giday (2010) stated that wild plants can be
used as a main stay as a source of food, especially in unfavorable environmental conditions. The wild
plants as food ingredients are very diverse, but they are often disliked because of their bad taste and
uncertain availability (Silalahi et al., 2018), even though wild plants are considered healthier (Pawera
et al., 2020). Wild plants that can be eaten as food and medicines are threatened with disappearing
(Abbasi et al., 2013), therefore it is necessary to conduct various studies to prevent loss of germplasm.

The ethnobotany research is one of the most efficient and time-effective ways to reveal the benefits
of plants (Silalahi, 2020), including food ingredients. Amusa et al., (2010) stated that the results of
ethnobotany research can be used as basic data for the conservation and sustainable use of biological
resources. Most of the local knowledge only remains in the memory of the parents and may disappear
within a few decades (Tardio et al., 2006). Various factors indicate that local knowledge about the use
and processing of foodstuffs is currently experiencing degradation due to various factors including the
presence of information and technology, the presence of modern food (Sujarwo et al., 2014), various
foodstuffs are becoming increasingly difficult to find (Purba et al., 2018), lack of nutritional value
information (Pawera et al., 2020). Documentation of food plants, especially wild edible plants, can
serve as baseline data for future study of nutritional value as well as to increase food diversity
(Teklehaymanot & Giday 2010). Local knowledge about foodstuffs, especially wild plants, differs
from one ethnicity to another (Pawera et al., 2020), and between different ages (Silalahi et al., 2015).
Silalahi et al. (2015) stated that the local knowledge of the younger generation (aged 30-50 years) is
lower than that of the older generation (> 50 years). Balemie and Kebebew (2006) state that the urgent
collection of germplasm from areas under human pressure is highly recommended.

The Batak ethnic group is an ethnic group living on the island of Sumatra which consists of 5 sub-
ethnicities, namely Karo, Phakpak, Simalungun, Toba and Angkola-Mandailing and generally live in
the highlands of Lake Toba. Most of the Angkola-Mandailing Batak live in South Tapanuli Regency,
around the Dolok Sibual-buali Nature Reserve (CADNR). Bulu Mario Village, is one of the CADNR
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(Asmara, 2020). This study aims to explain the ethnobotany study of plants as foodstuffs by local
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based on people of Bulu Mario village; and (2) organ parts of food
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MATERIALS AND METHODS
|Research Site|

The research was conducted in August-October 2019 in Bulu Mario Village, Sipirok [District, South

Tapanuli District, North Sumatra (Figure 1). Astronomically Bulu Mario Village is located at 01 ° 35
'23 "North Latitude and 099 ° 12' 33" East Longitude with an area of 3000 Ha at an altitude of 750-
1374 masl| with undulating hill topography. It is estimated that Bulu Mario Village is thought to have

existed since the 1830s and its location is close to the CADNR area. The temperature during the day
averages 23.5 ° C and at night an average of 15.5 °© C with an average humidity of 35-100%. The
customary organizational structure in Bulu Mario village consists of Harajaon (“king”), Hatobangon
(clan representative), richer (moderator), Panusunan Bulung (parents older) and alim ulama.

Respondent,

The research method is carried out with an ethnobotany approach through in-depth aré, or semi-

structured interviews (Martin, 1995). A total of 46 respondents (22 male and 24 female) aged > 30
years old consisting of 16 key informants and 30 general respondents were interviewed (Modified
Silalahi et al., 2018). The respondent was determined based on purposive sampling with the criteria of
a wealth of knowledge and experience in the use of local plants. Some of the questions that were
asked were the local name, the part that was used, how to use it, and the source of obtaining food

plants, then specimen vouchers were made then identified.
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Figure 1. Research Locations in Bulu Mario Village, Sipirok District, South Tapanuli Regency District, North Sumatra

Data Analysis
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Commented [ji10]: Method of study--- Method used in this
study was qualitative with ethnobotanical approach was applied
(Martin, 1995). Some techniques, including deep interview and plant
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structure interviews were conducted with informants that are
purposively selected with considering population diversity, namely
based on gender and age are emphasized. The total informant is 46
individuals consisting of 22 males and 22 females. The interview
used interview guideline (panduan wawancara) regarding
ethnobotany aspects, including .....?222?.

If you used also quantitative method or mixed-method of qualitative
and quantitative. The number of respondent must be determined by
statistical formula, as representative of population. Moreover, the
number of respondents that has been determined by statistical
formula it must be randomly selected. Therefore, it has risen some
questions why total number of respondent is 46 people, how the
respondents have purposively selected. So, this study used qualitative
or mixed method?. Based on my personal opinion, this research
tended to use qualitative methods; or mixed-method of qualitative
and quantitative. But must be clearly mentioned, qualitative method
to obtain data concerning process, history, etc, and quantitative
method is intended to know perception of respondents on studied
aspects.

While, species determination must be mentioned, what book have
been used or make herbarium to determine plant species.

Analysis--- qualitative data was analyzed by cross checking,
summarizing, synthesizing, and made narrative, while quantitative
analyzed by statistical........ 22?2
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81 Data analysis was carried out qualitatively and quantitatively. Qualitative analysis was carried out ( Formatted: Font color: Dark Red

82 by describing the results of the types of food plants using descriptive statistics (Silalahi et al., 2015).
83  To complete the data, various secondary data published in journals were taken.
84 RESULTS AND DISCUSSION

85  Various food plants
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95  Diversity of Foodstuffs

96 The foodstuffs are plants that are used as a source of nutrition and materials used in food

97  processing. A total of 83 species belonging 66 genera and 36 families have been used by local

98  communities in Bulu Mario Village as food (Table 1). The local community in Bulu Mario Village

99  differentiates foodstuffs ingredients into 6 main components, namely the source of carbohydrates
100  (staple food, staple food substitutes), vegetables, fruit, spices and food wrappers (Figure 2 right). The
101 habitus most of them herb (51 species) followed trees (19 species). The source of carbohydrates is
102  recognized by local people as a source of energy, which means that before they carry out strenuous
103 physical activity, they are always preceded by consuming rice or rice substitutes.
104 A total of 7 species in Bulu Mario village are used as a source of carbohydrates, such as rice (Oriza
105  sativa), cassava (Manihot uttilissima), taro (Alocasia sp) and sweet potato (Ipomoea batatas). The use
106  of O. sativa is the main source of carbohydrates that the community uses most intensively because it is
107  easy to obtain, easier to process and tastes better than other carbohydrate sources. This has resulted in
108  other sources of carbohydrate such as Manihot uttilissima and Ipomoea batatas which have long been
109  cultivated by the community, but tend to be abandoned because the tubers are rarely consumed.
110 Empirically, it can be seen that taro is easy to find in the fields and is less cultivated so it tends to
111 run wild. Taro tubers sprout easily, making them resistant to various environmental conditions. The
112 itching sensation produced by taro tuber sap results in people less like using taro as a source of
113 carbohydrates compared to rice and sweet potatoes. Various studies have shown that the

114  carbohydrates produced by cassava and taro are complex carbohydrates so that the metabolic process
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takes longer so that they are suitable for use as a source of energy for a long time and are considered

safer for people with diabetes mellitus.
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Figure 2 Right. Vary uses and numbers species for food stuffs. Left. Number of species and parts of plants used as food by
local communities in Bulu Mario village, North Sumatra
Apart from tubers, several groups of rattan are found as an alternative source of carbohydrates,

however local people mostly use them as vegetables. The pakkat is a type of rattan/Arecaceae whose
young shoots are used as food. In Bulu Mario Village, 4 types of pakkat were found which are used as
vegetable ingredients or carbohydrates substitutes, namely Calamus hookerianus, Calamus metzianus,
Calamus thwaitesii and Plectocomiopsis geminiflora. Various sources state that young shoots pakkat
are a traditional food of the Mandailing and Angkola ethnic groups which have started to be
commercialized, especially during the fasting month. Although it has started to be commercialized,
the young shoots of pakkat are harvested directly from the forest, so they tend to interfere with its
conservation. Various reasons why people harvest pakkat such as its still widely found in the forest, it
is difficult to cultivate it and is considered less economical because of its slow growth. In order to
preserve pakkat it is necessary to conduct research on pakkat cultivation and silviculture.

The figure 2 shows the distribution of organs used as food, dominated by fruit (34 species),
followed by leaves (21 species) and stems (13 species). Fruit is the organ most widely used because it
is rich in nutrients and mineral salts. However, various plants whose fruit is used as food are wild
plants (Clidemia hirta, Ficus drupacea, Rubus reflexus, Flacourtia rukam) and semi-cultivated

(Lansium parasiticum, Artocarpus heterophyllus).
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Table 1. Diversity of Plants as Foodstuffs by Local Communities in The Bulu Mario Village, North Sumatra

Families Scientific name Local name Uses Habitus Wild/Cultivated Part of Uses
Alliaceae Allium ampeloprasum L. Bawang prei Spices Herb Cultivated Leaves
Allium cepa L. Bawang narara  Spices Herb Cultivated Bulb; Leaves
Allium sativum L. Dasun Spices Herb Cultivated Bulbs
Allium schoenoprasum L. Bawang Batak Spices Herb Cultivated Bulb; Leaves
Amaranthaceae Amaranthus blitum L. Bayam kotok Vegetable Herb Cultivated Leaves
Amaranthus gangeticus L. Siarum Vegetable Herb Cultivated Leaves
Anacardiaceae Mangifera foetida Lour Bacang Fruits Herb wild Fruits
Apiaceae Coriandrum sativum L. Katumbar Spices Herb Cultivated Fruits
Apium graveolens L. Leaves sop Vegetable Herb Cultivated Leaves
Centella asiatica (L.) Urb. Apapaga Vegetable Herb Wild Leaves
Daucus carota L. Wortel Vegetable Herb Cultivated Fruits
Araceae Xanthosoma sagittifolium (L.) Schott Talas Carbohydrate Herb Semi Cultivated ~ Tuber
resources
Colocasia esculenta (L.) Schott Talas Carbohydrate Herb Semi Cultivated ~ Tuber
resources
Arecaceae Cocos nucifera L. Harambir Spices Tree Cultivated Fruits
Calamus hookerianus Becc. Pakkat Vegetable Shrubs Wild Stem
Arenga pinnata (Wurmb) Merr. Bargot Carbohydrate Tree wild Stem
resources
Calamus metzianus Schitdl. Pakkat Vegetable Shrubs Wild Stem
Calamus thwaitesii Becc. Pakkat Vegetable Shrubs Wild Stem
Plectocomiopsis geminiflora (Griff.) Becc ~ Pakkat Vegetable Shrubs Wild Stem
Salacca zalacca (Gaertn.) Voss Salak Fruits Tree Cultivated Fruits
Asteraceae Lactuca indica L. Sijukat Vegetable Herb Wild Leaves
Athyriaceae Diplazium esculentum (Retz.) Sw. Pahu Vegetable Herb Wild Leaves
Brassicaceae Brassica juncea L. Sabi Vegetable Herb Cultivated Leaves
Brassica oleracea var.botrytys L. bunga kol Vegetable Herb Cultivated Leaves
Brassica oleracea var. italica Plenck rokoli Vegetable Herb Cultivated Leaves
Brassica oleracea var.capitata L. Kol Vegetable Herb Cultivated Leaves
Brassica rapa- pekinensis L. Sawi putih Vegetable Herb Cultivated Leaves
Bromeliaceae Ananas comosus Merr Honas Fruits Herb Cultivated Fruits
Caricaceae Carica papaya L. Botik Vegetable Tree Cultivated Leaves
Clusiaceaea Garcinia atroviridis Griff. ex T.Anderson ~ Asam gelugur Spices Tree Cultivated Fruits
Convolvulaceae Ipomoea aquatica Forssk. Kangkung Vegetable Herb Cultivated Leaves
Ipomoea batatas (L.) Lam. Saung gadung Carbohydrate Herb Cultivated Tuber
resources
Cucurbitaceae Sechium edule (Jacg.) Sw. Labu jipang Vegetable Herb Cultivated Fruits
Cucumis sativus L. Acimun Fruits Herb Cultivated Fruits
Cucurbita maxima Duchesne Labu Fruits Herb Cultivated Fruits
Euphorbiaceae Aleurites moluccanus (L.) Willd. Lajo Spices Tree Cultivated Fruits
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Fabaceae

Floucortiaceae
Icacinaceae
Lauraceae
Malvaceae
Melastomaceae

Meliaceae

Moraceae

Musaceae

Myristicaceae
Myrtaceae

Oxalidaceae
Phyllanthaceae

Piperaceae
Poaceae

Manihot esculenta Crantz
Archidendron pauciflorum
I.C.Nielsen

Parkia speciosa Hassk.
Phaseolus vulgaris L.

Vigna unguiculata (L.) Walp.
Flacourtia rukam Zoll. & Moritzi
Platea latifolia Blume.
Cinnamomum verum J.Presl
Cinnamomum burmanni (Nees & T.Nees)
Blume

Theobroma cacao L.

Durio zibethinus L.

Clidemia hirta (L.) D. Don

(Benth.)

Lansium parasiticum (Osbeck) K.C.Sahni
& Bennet

Ficus drupacea Thunb.

Artocarpus heterophyllus Lam.
Artocarpus integer (Thunb.) Merr.

Musa acuminata Colla

Musa balbisiana Colla

Musa x paradisiaca L.

Myristica fragrans Houtt.

Syzygium polyanthum (Wight) Walp.
Psidium guajava L.

Averrhoa bilimbi L.

Bischofia javanica Blume
Saorobus androgynus

Piper nigrum L.

Cymbopogon citratus (DC.) Stapf
Bambuusa spp.

Oryza sativa L.

Saccharum  spontaneum  var. edulis
(Hassk.) K.Schum.
Zeamays L.

Saccharum officinarum L.

Ikayu lalat
Joring

Parira

Kacang juguk
Kacang panjang
Ganda rukem
Sitopu

Hulim

Hulim

Coklat
Durian
Tapodak-
tapodak
Laccat

Dong-dong
Cibodak
Cempedak
Pisang

Pisang
sitambatu
Pisang raja

Pala

Leaves salam
Jambu horsik
Belimbing
Vegetable
Sikam

Leaves nasi-nasi
Lada
Sanggar-sanggar
Bulu

Eme

Tobu pirak
Jagung

Tobu

Vegetable
Vegetable

Vegetable
Vegetable
Vegetable
Fruits
Vegetable
Spices
Spices

Fruits
Fruits
Spices

Fruits

Vegetable
Fruits
Fruits
Fruits
Fruits

Fruits
Spices
Spices
Fruits
Fruits

Vegetable
Vegetable
Spices

Spices
Vegetable
Staple food
(Carbohydrate
resources)
Vegetable

Carbohydrate
resources

Shrubs
Tree

Tree
Herb
Herb
Tree
Herb
Tree
Tree

Shrubs
Tree
Shrubs

Tree

Tree
Tree
Tree
Herb
Herb

Herb
Herb
Tree
Tree
Tree

Tree
Shrubs
Herb
Herb
Herb
Herb

Herb

Herb

Herb

Cultivated
Semi Cultivated

Cultivated
Cultivated
Cultivated
Wild
Wild
Wild
Cultivated

Cultivated
Cultivated
Wild

Semi Cultivated

Semi Cultivated
Semi Cultivated
Semi Cultivated
Cultivated
Cultivated

Cultivated
Cultivated
Semi Cultivated
Semi Cultivated
Cultivated

Wild

Semi Cultivated
Cultivated
Cultivated

Wild

Cultivated

Cultivated

Cultivated

Cultivated

Leaves
Seeds

Seeds
Seeds
Seeds
Fruits
Leaves
Bark
Bark

Fruits
Fruits
Leaves

Fruits

Leaves
Fruits
Fruits
Fruits
Fruits

Fruits

Fruits; Seeds
Leaves
Fruits

Fruits

Bark
Leaves
Seeds
Stem
Stem
Seeds

Stem
Seeds

Fruits



Rosaceae Rubus reflexus Ker Gawl. Sanggirgir Fruits Herb Wild Fruits
Fragraria vesca Stroberi Fruits Herb Cultivated Fruits

Rutaceae Citrus aurantiifolia (Christm.) Swingle Unte rudang Spices Tree Cultivated Fruits
Citrus limon (L.) Osbeck Ute asom Spices Tree Cultivated Seeds
Zanthoxylum acanthopodium DC. Sinyarnyar Spices Shrubs Semi Cultivated  Fruits

Sapindaceae Pometia pinnata Rambutan hutan  Fruits Tree wild Fruits

Solanaceae Capsicum annuum L. Lasiak godang Spices Herb Cultivated Fruits
Capsicum frutescens L. Lasiak lamot Spices Herb Cultivated Fruits
Solanum torvum Sw. Takokak Vegetable Shrubs Semi Cultivated  Fruits
Solanum lycopersicum L. Torung asom Fruits Shrubs Cultivated Fruits
Solanum tuberosum L. Kentang Carbohydrate Herb Cultivated Umbi

resources

Vitaceae Cissus hastata Mig. Riang-riang Spices Herb wild Leaves

Zingiberaceae Alpinia galanga (L.) Willd. Halas Spices Herb Cultivated Rhizome
Curcuma longa L. Hunik Spices Herb Cultivated Rhizome
Etlingera elatior (Jack) R.M.Sm. Harias Spices Herb Semi Cultivated  Rhizome
Kaempferia galanga L. Hasihor Spices Herb Cultivated Rhizome
Zingiber officinale Roscoe Pege Spices Herb Cultivated Rhizome



http://www.theplantlist.org/tpl1.1/record/kew-2774037

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

A total of 32 species have been used as vegetable by local people in Bulu Mario village. The types
of vegetables found are almost similar to those found in various other ethnicities such as eggplant
(Solanum tuberosum), cabbage (Brassica spp), and cassava leaves (M. esculenta). Vegetables made
from young leaves of M. esculenta into a kind of curry are traditional Batak ethnic food known as
ikayu lalat, and are the most popular and familiar vegetables among local people in Bulu Mario
Village. The ikayu lalat are glitters made from young leaves of M. esculenta which are pounded
together with the young fruit of Solanum torvum and then given a spice similar to curry. The bulung
gadung is better known as mashed sweet potato leaves, this dish is quite popular for the people of
North Sumatra and has long been commercialized so that it has become one of the main vegetables
found in various food stalls in the district capital.

Some typical plants that are used as local vegetables by the community include sijukat (Lactuca
indica), sitopu (Platea latifolia) and tobu pirak (Saccharum spontaneum) which are wild plants that
are easy to find in the surrounding environment. Local people believe that consuming sijukat is also
useful for treating hypertension. high blood pressure. Chon et al., (2009) stated that L. sativa has a
compound that functions as an antihypertensive and antidiabetic. Saccharum spontaneum var. edulis is
a plant known to the public as tobu (sugarcane) pirak (egg), because its shape is similar to sugarcane
whose buds swell and when peeled in the form of fish eggs. Saccharum spontaneum is known to
contain protein, carbohydrates, minerals, vitamin A and vitamin C (Lim, 2014). Empirically, it can be
seen that S. spontaneum is starting to be difficult to find, even though it is very potential to be used as
a vegetable that is rich in minerals, therefore it is necessary to conduct research on its cultivation so
that food diversity can be conservation.

A total of 15 plant species were used as a source of fruit. From our analysis, some of the typical
fruits found in Bulu Mario village are bacang (Mangifera foetida), durian (Durio zibethinus), while
laccat (Lansium parasiticum) and sitambatu banana (Musa balbisiana) are wild plants found in
community gardens. Sitambatu banana is usually eaten as a snack similar to rujak which is known to
the public as 'rabar'. The rabar is made by pounding a sitambatu banana which is given a mixture of
Capsicum annuum and palm sugar as a way for the community to have social relations, especially
women. The sitambatu bananas that are used as salad by the Bulu Mario village are immature
bananas, the community also cooks the inside of the pseudostem into a vegetable known as uccim. A
total of 21 species used by the local community of Bulu Mario village are used as cooking spices and
are in second place after vegetables. The cooking spices used are mostly known and used by various
other communities such as chilies, lemongrass, ginger, turmeric and galangal. There are several

special spices used by the local people of Bulu Mario village, namely harias (Etlingera elatior),
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sinyarnyar (Zanthoxylum acanthopodium), Solanum torvum and Garcinia atroviridis fruit and will be
discussed further.

[Etlingera elatior,

Harias (E. elatior) is a spices with a high frequency of use by local people in Bulu Mario Village
(Figure 3A). The use of E. elatior as a spice in processing is very prominent in the Batak ethnic group
of Bulu Mario Village. Almost all parts are used, namely the young shoots are used as a condiment,
flowers and fruit are used for processing fish, meat and vegetables. The addition of E. elatior to
various types of food will provide a distinctive aroma, thereby enhancing the taste and presentation of
food. In food processing, the flowers used are flowers that have not yet bloomed, while the fruit used
are old ones.

Apart from the Angkola Batak ethnicity, it turns out that various other Batak ethnicities also use E.
elatior in traditional food processing. Flowers and fruit of E. elatior are used by the Karo Batak ethnic
group as a mixture of chopped and terites (Purba, 2015; Aini, 2016), while for the Batak Toba ethnic
group it is used as a spice for cooking arsik. Terites is a traditional Batak Karo ethnic vegetable made
from a mixture of cassava leaves (Manihot uttilisisma), banana pseudostem (Musa paradisiaca), and
E. elatior flowers (Purba, 2015). In the terites, the addition of fruit and E. elatior fruit serves to
neutralize the unpleasant odor of the fermented grass in the beef rumen as well as to add flavor. The
arsik is the "Ciprinus carpio curry" of the Toba Batak ethnic group. The addition of E. elatior flowers
to food besides producing a distinctive taste will add to the aesthetic value of the food produced, while

the addition of fruit will produce a sour taste (Silalahi et al., 2017).

A B c
Figure 3. A. Etlingera elatior; B. Solanum torvum; C. Zanthoxylum acanthopodium.

The aroma of food given E. elatior is thought to be related to bioactive compounds such as
essential oils (Jaafar et al. 2007), which come from the sesquiterpenoid group. The bioactive
compounds found in E. elatior will inhibit the growth of bacteria (Abdelwahab et al., 2010) so that the
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food will last longer. Flower extracts from E. elatior showed growth inhibiting activity for
Staphylococcus aureus, Bacillus subtilis, Listeria monocytogenes, Escherichia coli, Salmonella
typhimurium, and Pseudomonas aeruginosa (Ghasemzadeh et al., 2015). Several studies have shown
that the ability of E. elatior to inhibit bacterial growth is related to the content of its phenolic
compounds, especially flavonoids (Xie et al., 2015).

In addition to improving the taste of food, it turns out that E. elatior also has the potential as an
alternative food material, because it is rich in protein, fat, fiber and mineral salts. E. elatior
inflorescence contain protein (12.6%), fat (18.2%) and fiber content (17.6%). The fatty acids found in
E. elatior are built up by unsaturated fatty acids such as palmitoleic acid (16.4%), linoleic acid
(14.5%) and oleic acid (5.2%). The amino acids found in E. elatior were dominated by leucine and
lysine as much as 7.2 and 7.9 mg / 100 mg of protein, respectively. The minerals contained in
inflorescence consist of: K (1589 mg /100 g), Ca (775 mg / 100g), Mg (327 mg / 100 g), P (286 mg /
10 0g) and S (167 mg / 100 g) (Wijekoon et al., 2011).

Essential oils are the main ingredients of E. elatior both in leaves, artificial stems and flowers, but
their types and structures vary. The leaves found at least 99 types of essential oils, 62 species in
rhizomes, 26 species on stems, and 95 species in flowers. The concentrations of essential oils
contained in E. elatior varied, namely myrcene (13.5%), o-humulene (11.8%), and B-caryophyllene
(10.7%) in leaves; camphene (18.0%) in rhizomes and B-pinene (16.9%) in roots (Wong et al., 2010).
The essential oils in the flower include 1,1-dodecanediol diacetate (24.38%) and cyclododecane
(47,28%) (Jafar et al., 2007).

Solanum torvum

Solanum torvum is a mainspices used in the processing of cassava leaf curry (ikkau lalat) (Figure
3B). The addition of S. torvum to cassava leaf vegetable will give it a distinctive aroma and taste. The
young S. torvum fruit together with the young cassava leaves are pounded together until they reach a
certain texture. Various research results show that S. torvum has benefits in the health sector and has
been recorded in traditional Ayurvedic medicine and Chinese pharmacopoeia texts (Yousaf et al.,
2013). Ethnobotany S. torvum is used for the treatment of fever, wounds, tooth decay, reproductive
problems and arterial hypertension (Jaiswal, 2012), asthma, diabetes mellitus, intestinal disorders
(Khatoon et al. 2015).

In processing the ikkau lalat usually use coconut milk so that it is easily damaged or stale, and the
addition of S. torvum fruit besides adding flavor also adds to its preservation. Mycotoxins, aflatoxins,
and fumonisins are toxin compounds produced by various Aspergillus and Fusarium which can cause
mutagenic, teratogenic, carcinogenic, and emesis in humans and animals (Nguefack et al., 2009). The

methanol extract of the leaves and fruit of S. torvum showed significant antimicrobial activity against
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most of the Aspergillus niger (Lakshmi et al., 2013). Mycotoxins are a major problem of
contamination of various foodstuffs and agricultural commodities in tropical and subtropical areas
(Kumar et al., 2008). Various species from the genus Aspergillus, Fusarium, and Penicillium are a
source of mycotoxins that can affect animal and human health (Placinta et al., 1999).

Various bioactive compounds that function as anti-microbes have been isolated from S. torvum
such as methyl caffeate from fruit (Balachandran et al., 2012), torvoside K from leaves (Abhishek et
al., 2015), phenolic and terpenoids (Naimon et al., 2015). The leaves of S. torvum have inhibited the
growth of pathogenic bacteria (Naimon et al. 2015), both gram-positive and gram-negative bacteria
(Balachandran et al., 2012). The methanol extract of the leaves and fruits of S. torvum showed
significant antimicrobial activity against most of the pathogenic microbes of Bacillus subtilis and
Escherichia coli (Lakshmi et al., 2013). Solanum torvum inhibits bacterial growth Staphylococcus
aureus, S. intermedius, S. epidermidis, Bacillus cereus, Pseudomonas aeruginosa (Naimon et al.,
2015), P. vulgaris, Klebsiella pneumoniae and Micobacterium tuberculosis (Balachandran et al.,
2012), however the strongest antibacterial activity inhibits growth Bacillus cereus (Naimon et al.,
2015). The S. torvum extract inhibits the growth of Grampositive bacteria, among others:
Staphylococcus aureus, Enterobacter aerogenes, Micrococcus luteus, Shigella flexneri,
Staphylococcus epidermidis. The, gram negative bacteria such as: Proteus vulgaris, Salmonella
typhimurium, Salmonella paratyphi-B, Pseudomonas aeruginosa, Bacillus subtilis, Klebsiella
pneumoniae (Balachandran et al., 2012).

Solanum torvum chloroform extract has the strongest ability to inhibit the growth of Helicobacter
pylori. Apoptosis caused by H. pylori was efficiently suppressed by the chloroform extract of S.
torvum (Hsu et al. 2010). The H. pylori Gram-negative bacteria is bacteria that live in the human
intestine. H. pylori induces gastric inflammation, which symptoms are not the same in all humans but
is associated with an increased risk of duodenal ulcers, gastric ulcers, gastric adenocarcinoma and
gastric lymphoma (Peek & Blaser, 2002).

Zanthoxylum acanthopodium

Sinyarnyar (Zanthoxylum acanthopodium) is a spices has been used in various fish and meat
processing by the people of Bulu Mario Village (Figure 3c). Apart from being used in meat and fish
ingredients, Z. acanthopodium is also used as one of the main ingredients for making sambal tuktuk.
Sambal tuktuk is a chili sauce made from the main ingredients of cayenne pepper, shallots and Z.
acanthopodium. The addition of Z. acanthopodium to various foodstuffs gives a distinctive aroma and
gives a bitter effect on the tongue.

In addition to providing a bitter sensation, the addition of Z. acanthopodium to food ingredients

will make the food last longer. This is thought to be related to the content of Z. acanthopodium fruit
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which can inhibit the growth of microbes that cause damage to food. Parhusip et al., (2015) stated that
the Z. acanthopodium ethyl acetate extract by using had activity as an anti-bacterial against Bacillus
careus. The Z. acanthopodium fruit extract had antimicrobial activity. The extract was tested against
E. coli, Staphylococcus aureus, Bacillus subtilis and Streptococcus sp. (Majumder et al., 2014).
Besides inhibiting bacterial growth, it turns out that Z. acanthopodium extract also has anti-fungal
activity. Devi et al. (2015) stated that the Z. acanthopodium fruit extract using petroleum ether was
able to inhibit the growth of Candida albicans and C. krusei (Devi et al., 2015). The bioactivity of the
Z. acanthopodium fruit as an antimicrobial has the potential to be developed as a natural preservative.

The use of Z. acanthopodium fruit as a cooking spice also has a healthy effect or is also known as
nutraceutical including anti-cancer. Kristanty and Suriawati (2014) state that the essential oil from the
Z. acanthopodium extract inhibits the growth of T47D breast cancer cells. It was further stated that the
essential oil extract from Z. acanthopodium was active as a xanthine oxidase inhibitor with an 1IC50 of
9.9 ng / mL and had cytotoxic activity in the T47D cell line with IC50 149.4 pg / mL (Kristanty &
Suriawati, 2014).

Z. acanthopodium is a wild herb that has a very sharp aroma similar to that of citrus (Citrus) and is
very popular in North Sumatra (Wijaya et al., 2002). A total of 24 types of compounds were obtained
from ZA fruit and monoterpenes were the main compounds including oxygenated monoterpenes
(46.54%) monoterpenes hydrocarbone (19.75%) (Wijaya et al., 2002). The volatile compounds found
were geranyl acetate (32.04%) and limonene (15.8%). B-myrcene, (z) -beta ocimene, linalool, B-
citronellol, mineral, geraniol, geranyl acetate and sesquiterpenoid contribute to the aroma of Z.
acanthopodium so that it is like a fresh citrus aroma and a warm sweet-peppery aroma (Wijaya et al.,
2002).The compounds found in Z. acanthopodium is a-pinene, -myrcene, limonene, (Z) -p-ocimene,
(E) -B-ocimenen, linalool, citronellal, a-terpineol, B-citronellol, mineral, linalool acetate, geraniol,
geranial, citronellyl acetate, (Z) -B-farnesene, A sesquiterpene, cubelol, (Z) -isoelemicene, A, (Z) -
asarone, (E) -asarone (Wijaya et al 2002). Analysis of Z. acanthopodium fruit oil by GC-MS resulted
in the identification of 21 dominant components, namely eucalyptol (36.563%) followed by limonene
(16.903%), &-3-carene (13.525%) and methyl-cinnamate (9.366%). The antibacterial activity of Z.
acanthopodium extract was more active against Staphylococcus aureus giving a wider zone of
inhibition (Majumder et al., 2014).

CONCLUSION

Various food plants
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