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Abstract

Gastrointestinal disorders are the most common illnesses that affect people nowadays. Its
prevalence and incidence have increased over the last decades. The majority of the people
in Indonesia are still using indigenous plants as medicine to treat these infections or
diseases. This study was aimed to determine the potential of Indonesian indigenous plants
in treating gastrointestinal disorders. The plants were inventoried through searching
articles such as Google Scholar, PubMed, ScienceDirect and Indonesian medicinal plants
books. The keyword search term used was “gastrointestinal,” “Indonesian,” “medicinal
plants,” “antioxidant activity,” and “phenolic compound,”. A total of fifty-one species of
indigenous Indonesian plants of 32 families were recorded as being used by the
Indonesian population to treat gastrointestinal disorders. Gastrointestinal disorders that
heavily utilize indigenous plants are diarrhoea, constipation, gastric ulcer and gastritis.
Indonesian indigenous plants containing bioactive compounds such as alkaloids,
flavonoids, saponins, tannins, steroids, terpenoids and phenolics that can serve as a source
of antioxidants to treat gastrointestinal disorders. There were five Indonesian indigenous
plants with the most potential as a source of antioxidants to cope with gastrointestinal
disorders: Zingiber officinale L, Annona muricata, Phyllanthus niruri, Curcuma longa and

Curcuma xanthorrizha.

*Corresponding author.

1. Introduction

Traditional plants medicine has been known for a
long time and used by the people of Indonesia. This
process has been passed down from generation to
generation, especially with the concept of back to nature
make traditional medicine more desirable. Indonesian
indigenous plants are Indonesian native plants from
certain regions/ecosystems, including introduced species
from other geographic areas but have evolved with the
climate and geographic region of Indonesia
(Andarwulan, 2012). Most people think that plants can
be used as a traditional medicine because it has a lower
side effect than chemical drugs. The original plant is
widely used as an alternative medicine for an exogenous
antioxidant that has been proven effective for treating a
variety of ailments including indigestion (Madikizela et
al., 2012). The ability of plants to treat gastrointestinal
disorders because of their antioxidant compounds such

YRS a@gmmasioeom Moo Seomsson

as flavonoids, polyphenols, saponins, alkaloids, and
terpenoids. Flavonoids and polyphenol compounds are
antioxidants, antidiabetic, anticancer, anti-inflammatory
and antiseptic, while alkaloids have strong antineoplastic
properties also inhibits the growth of cancer cells
(Saxena et al., 2012; Xu et al., 2017).

Gastrointestinal disorders are diseases that affect the
digestive tract function, such as food and fluid
absorption, digestion or excretion. The disorder causes
pain, morbidity and can lead to death. Diseases caused
by gastrointestinal disorders including 10 major killer
diseases in the world. In terms of mortality, causes of
death for all age groups diarrheal was 3.5%, ranks 13th
out of 22 causes of death, both communicable and non-
communicable diseases. WHO (2007) conducted a
review of the eight countries in the world, shows that the
percentage of occurrences due to gastritis in America by
47%, followed by India at 43% and Indonesia amounted
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to 40.85%, gastrointestinal disorders are abdominal or
stomach pain, dysentery, gastroenteritis, constipation and
vomiting.
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The study of Indonesian plants as medicine
gastrointestinal disorders have been conducted, but no
studies have inventoried the plant as a drug used to treat
gastrointestinal disorders. Therefore, this study aimed to
identify the Indonesian indigenous plants with traditional
benefits in alleviating types of diseases, used parts of the
plants and their phytochemical contents. In addition,
potential plants as a source of antioxidants in the
treatment of gastrointestinal disorders were determined.
Plant inventory and determination of potential levels are
expected to institutionalize traditional medicine and
alternative pharmaceutical preparations.

2. Material and methods
2.1 Inventory of plants

Literature reviews published in journals, reports and
books dealing with traditional uses of medicinal plants in
Indonesia to treat various gastrointestinal disorders were
obtained. Different online databases were used PubMed,
Science Direct, Scopus, and Google Scholar with
specific search terms such as ‘medicinal plants’,
‘Indonesian plants AND gastrointestinal’, phytochemical
AND phenolic content AND antioxidant activity from
each Indonesian plant were have inventoried. The
articles obtained are filtered by title, abstract and full
text. Articles that are not relevant to the research topic
was issued, while the elected subsequently evaluated
using inclusion and exclusion criteria for the study. The
inclusion criteria used in this review were articles
published in the year 2009 - 2019, Indonesian plants,
gastrointestinal, ethanol extract, total phenolic content
(TPC) expressed in mg GAE/g extract, total flavonoid
content (TFC) expressed in mg QE/g extract and
antioxidant activity using DPPH (2,2-diphenyl-1
picrylhydrazyl) method expressed in ICs, with ascorbic
acid comparison compound (AEAC) from each of these
Indonesian indigenous plants. The term 'Indonesian
plants' was used to limit the geographical scope of the
search. Selection of ethanol extract and DPPH method
because many of these are found in this literature search.

2.2 Phenolic content and antioxidant activity

Total phenolic content and antioxidant activity were
used to determine the potential of Indonesian indigenous
plants in treating gastrointestinal disorders. The method
used is to compare the phenolic content (TPC) with
antioxidant activity. Units of data synchronized with the
assumption that the ethanol extract of these plants has
the same density (ml extract = g of extract). Plants that
have the highest potential level value is expressed as the
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plant with the most potential as a source of antioxidants
to treat gastrointestinal disorders.

2.3 Analysis data

The analysis data consisted of qualitative and
quantitative data. Qualitative data includes the results of
an inventory of indigenous Indonesian plants such as
species names, local names, families, parts used, and
types of gastrointestinal disorders that can be treated
using these plants. The results of an inventory of the
types of gastrointestinal disorders are categorized based
on abnormalities or physiological effects of the plant.
This categorizing aims to determine the number of plants
that can be used for disorders of the gastrointestinal tract.
In addition, qualitative data have also used the presence
of bioactive compounds such as phenolic, alkaloids,
flavonoids, tannins, saponins, terpenoids and steroids.

Quantitative data is used to express the percentage of
the number of plants that can be used to treat
gastrointestinal disorders. Determine if the potential
level of each plant species were analyzed using the
XLSTAT program.

3. Result and discussion
3.1 Potential indigenous Indonesian plants

The results of the literature search obtained 97 plants
that are known to treat gastrointestinal disorders. Then
the articles were selected based on title, abstract and
availability of the full-text article. Indonesia's inventory
of indigenous plants that can treat gastrointestinal
disorders is presented in Table 1. Data in Table 1 shows
that 51 species are consisting of 32 plant families that are
commonly used to treat gastrointestinal disorders. The
most dominant family with respect to a number of
species used to treat gastrointestinal disorders is
Zingiberaceae (ten species) followed by Apiaceae (three
species), Solanaceae, Fabaceae,
Annonaceae, Arecaceae, Acanthaceae,
basellaceae and Myrtaceae (2 species) whereas other
plants 1 species.

Piperaceae,
Punicaceae,

To determine the number of plants that can be used
to treat gastrointestinal disorders, the types of
gastrointestinal disorders are categorized based on
abnormalities similar or physiological effects of these

plants such as constipation/laxative/constipation,
gastritis/gastric ulcer/stomach pain/carminative/
flatulence and emetic/nausea/vomiting. Types of

gastrointestinal disorders are divided into 13 categories
(Table 2). Types of gastrointestinal disorders that can be
treated with indigenous Indonesian plants are gastritis
(24%), followed by diarrhoea (15.4%), digestive
disorders (15.4%), constipation (11.5%), colitis (8.7%),

. Submission ID trn:oid:::3618:71648541
© 2021 The Authors. Published by Rynnye Lyan Resources



197

sari et al. / Food Research 5 (5) (2021) 195 - 204

Sandra

m (€107) 1epeig pue [ned uor0093(g snLjsen Jeo epue[og ner 2D20DAIDIN p1jofiuijn pumzon) Wm
m (2107) smreq Jopmod 9oenxyg spLjsen) mig sepy avaovidy T 24D3INA WNJNIIUIO ] wm
M (2102) smieq 93 9oenXH J9o[N ‘SIILISES ‘BAYLIBIP ‘UONSIFIPU] Jeo neour) ovaoDULIASTUD N vIGIvq P2]IL) M
M (2102) smieQq Iopmod ‘oenxyg snLysesd Qﬂwmmoo_%wwgw_ MWMMM__MMWW owozIy ynnd ykuny]  awaov.oqiSuly DLIDOPIZ DUINIANY) MW
3 (2102) smieq Jopmod 9oenxyg ENtomﬁm\% 1oqn owbmmw hco_wmmﬁmcoo QWIOZITY Yeme[nuo J, 2V20V42q13Uly DYZLLIOYIUDX DUINDANY) Wm
IOJUISAD ‘BOULIRID ‘SIJLIISBL) =
(2102) smieq opmod 9yoenxyg 190N o1nses ‘syLnses ¢ voyLIeI(] owozZIYY NAuny oV20D.12q13Ul7 p3uoj pund.ny) M
(6107) OuoAyeA\ pue BISOqNS Jopmod 9oenxyg uonednsuoo ‘AnuasAq QWOZIYY Surn3nwo J, 2v20V42q13Ul7 puPaUAY DUNIANY) m.
(z107) wredng opmod 9oenxyg oyoe YorWOIS owoZIYY Suarmua |, oV20D.12q13Ul7 QX0 PSOULINADD DUINIAN) Mu
(9102) v 12 Suay) 189 ‘0ol ‘uonoooeq oLngsen) Jeo ID[IUOY| 2DV SHIDPADD SOUSO) 2
(€102) v 12 eluepy 10B1X9 ‘UoISnjuy ‘oyor JorwOl§ IOMO[ Suejo, av200qU,] UuI| »aJpu4aj bLioj]) M
Bosneu &
(#107) v 12 eAeoy 189 “Qomf ‘QUOBYOBWOIS ‘OLNSET “BIYLIRIP mig uowo| ovaovny uowi1] SN0 ©
‘uonedrisuod “o1[oyo ‘dARUIULIE))
(6102) v 12 IreWINY] 10B1X9 ‘UoISnjuy uonsagIpur ‘oyoe YorwolS wo)s sruew nAey| D2OVANDT ]S24J DISSDD WNWOWDUUL)
(2102) smieq 1eNX OATJRUIILIED ‘STLI)SEBD) Jeo1 uegedoq avaovidy DO1DISY D]]2IUI))
(2102) smieq 189 poenXy uonednsuo) Jeo eur) Suadoyey  awsoununday ] DIDID DISSD))
(6107) v 12 01N X 189 “9omf Ioo[n owyses ‘uonednsuo) mig ehedeq 2D20DI1ID)) 1 vdvdpd vo11D))
(8102) v 12 pooipag 1eNXy BOYLIRI(] Jeo oL 2D20D2Y azjuny () S1SUaUls vijjoun.)
(1107) nemoprp 1eNXH BOYLIRI(] wo)s Fueoog avaov1uidipsan) 1 uvddps vruidipsan)y
(Z107) smieqg 189 “9omyf 190[n o11ses ‘uonsasipuy mig Surquijeg 2D22DPIVXO) 1 1qui11q DOY.L12AY
< (2102) smieq 189 ‘uoIsnjup uonednsuos ‘uonso3puy mnig Sueurq D22V nY22ID2 PI2UY <
m (L107) v 12 yisemang 10BIX9 ‘UoISnjuy K1uashg Jeo Suoyeurg opaov]jasng p170fip.10> Emﬁm‘svﬁm
E (S102) 7P 12 OyuETy 189 ‘O0IN( 100[n o11ses ‘uonsagipuy mnig eABYLIS av2oVUOUUY 1 psownbs puouuy 3
m (8107) npqvy 189 ‘9omyf sninses ‘eayarer(q g yesus av20oDUOUUT 1 vIvOLINU c:g:w,w
m (9102) yeyIioS  1opmod 10eIX9 ‘UoISnyu] onuds ‘190[n o1nses ‘AnuasLq Jeoq ojo[iqures 2D20DYIUDIY "SsaN vypjnoiund w.:\&gmgwtv\m
m (6107) v 12 BISY Jopmod 9oenxg  uonsa3ipul ‘sninsed ‘uonednsuo)) Jeo egeindey] 2D20V42q13Ul7 wnpovdulod S:ScSv\m
M, (z107) smieqg 1opmod Joenxyg BAYLIBI(] JwozIyy seny3uo 2V20V42q13Uly v3uvip3 viud]y M
£ (2107) smreq som[ 9oenxyg spLIsen) Jeo eAenq yepr avaovnIy ‘UUI] DD/ 0] %6
._m (L107) '1v 12 TuRAINN uorsnyuj “woredisuoo dzwwﬁwmwwﬂwwﬂwww Jeo1 neguLaf 2020100 snuvno n:%uw%
..m. SQJURIAYY uoneordde Jo sapoN S3S) [eUONIPRL], paIpmg sjue[d JO SHed  QWERU [BI0] Aure QweN %
._.m SIOpIOSIp Teunsajuronses Junerao[e ul sjue[d SNOUSSIPUI UBISOUOPU] PIYNUIP] | J[qRL @
> ¥s

©

©



Submission ID trn:oid:::3618:71648541

Submission ID trn:oid:::3618:71648541

g
5
]
3
o
=}
(Z107) smieq  1opamod ‘9oml goenxy K19)uasAp “BoULIBIP ‘SILIISBD) QwoZIYy SueAndwo|  avoon.oqi3uly 12qUINIDZ 12q13U17 m,
(8107) v 1o mued  1opmod Qoml oenxy SnLNses ‘BIYLRIP ‘BISNBU ‘UONSITIPU] QwozIyy ayer 2V20V.12q13Uly 1 2jpu1dLffo 42q13uty m
=}
>
(L107) I 12 TUBAININ 10RNXY eoyLIBIp ‘uoriednsuo) Qwoziyy o[ueg 2v201.12q13Ul7 ADUDWNSSDD 12q13U17 MJ
O
( ) I J2 TuRAN donmod ‘9)se uonednsuod ‘ajn spdad ‘A1eymasip nI emel wes 2D20DgD DOIPUI SNPULIDULD, M
LTOT) 1V 12 TURAINN 21| d ‘BOULIBIP “OAIEXE] “UONSITIPU] miqg ! v qvd 1put Snpu L Z
e
(Z1027) smreq JoRNXH BIYLIBIP ‘ST)LI)SBD) Jeo weres D20V wnyuvdjod wni34z4g Dm
(2102) smIeq uoro029J uonednsuo) Jeo Surpog 1oy 2020DYIUDIY ‘1g snds1i sayjun]j1qo4js m
3 |
a (9107) ‘v 12 1ueIpIRIN oenxyg  SHLISeSd ‘Oyoe YOBWOIS ‘190[N OIS jnij yesoye ], 2D2IDUD]OS ZJADAS WINAL0] WNUD]OS m
') =
X =
M/ (S1027) v 72 yIsSurueInij 180 ‘Oomy BOULIRI(] I Yeres 20200224} synpa povg m
S ( ) simaIe 189 ‘90m ool 00§ 9InI BUWIO 2020411 - wnppup.8 vorng &
W ¢10¢) simreq my ondod ‘A10)ussAp “BOULIBIP “YOBWOIS pass mnig ed pay 1 mnd
M\ (S107) mnerg 189 “Qomf K191u9sAp “eoyirerq Jeo1 1[iq nquuer 2D2IVLAAP] pav[ong wnipisq
s (2102) smIeq 189 ‘uoIsnjuy 1101 ‘AIQJUISAP ‘STILIISBL) Jeog sejuneg anjisoduio) (1) vorput vayonjg
m (0102) 1v 12 191d oomf ‘yoenxyg snLjsen Jeo un3ueqio], anjvIgnT SNOIUIOQUID SNYIUDAJOD]J
M #102) v 12 IOV Jopmod 9oenxyg oigsed ‘1oznadde ‘uonseIipuy ‘poes BOLIOIA[ avaoviadid " wna3 4adig
S
= (9107) v 12 ounkelqg 189 ‘10enXyg 19010 o1mses ‘onidg Jeo yeIow YIS 2v20D.L12d1] wngpo0.12 42d1g
~
< (T107) smieq 10enXYg 19010 JLISeD) Jeo UBITUOIA] avaoDYIuD Y J LAY SNYIUD Y J
3 (8107) Ares uep nuerdog 189 “2o1n[ ‘uorsnjuy 190[n O11SeS ‘SNLISeD) Jeo 13uewoy] 2D22DUID() T WNIOUDS WNUII()
~
m (L102) v 12 ueAmin 1opmod 9oenxg vosnen Jeo[ ‘poag wejy uduIf avaovidy pADS D]PSIN
m c : ‘BOULIRIP ‘UONSITIPUI ‘I[N JLISBL) : : ‘ ‘ e
o o
nwum (L102) v 12 ueAmn 189 “9omyf BIYLIRIP ‘UONSA3IPU] g e[ed 2D20VISLIAY] Sun.3v.4f vORSLAP] Hm
3 (8107) v 12 1Iseng 182 “9om[ ‘uorsnjuy uonsagipur ‘siLjsen) Jeo] 10193 2D20D3ULLOW .12fiajo v3uriopy 3
m (6007) ‘Iv 12 BAIng soml( ‘poenxyg uonednsuod iy npSuSN av2001qNY 1 p1jofii1o vpuLIopy W
= (L107) 17 12 yisSurundag 189 ‘9omf uonsasipuy mirg ared 2D20DIIGNIAN)) DUUDADYD DIIPAOUIOPY S
5 (#107) 1eype[ey] pue ovy Jopmod 9oenxg JUor YOrWO}S dwoziyy INoudy| 20201.12q13U17 p3up3 vLfdwIDY
m, (€£107) uopeis pue 1pedEpqy sonmod ‘10 SnLISen) Jeo1 Yere[ avaoviqioydnsg 7 sv2.4nd vydo.ypp w
£ (0107) v 12 A19Zng uo1o02J I0o[n o1ses ‘uonsasipuy Iomol{ B[[os0Y 2D22DAID 1 vffiivpqps SnoSIqIE] &
m SIOUIJIY uonedrdde Jo Spoy S3S() [EUONIPeRI], paIpnig sjue[d JO SHed  QUIBU [BO0] Amureq owreN mlm
.m SIOPIOSIpP [eunsajuronses SunerAsffe ul sjuefd snoudadpul uBISSUOPU] PANUAP] “(TU0D)| J[qe L %
= =
2 ¥



+ iThenticate Page 10 of 15 - Integrity Submission

Sandrasari et al. / Food Research 5 (5) (2021) 195 - 204

199
Submission ID trn:oid:::3618:71648541

Table 2. Number of plants used to treat gastrointestinal disorders

Types of gastrointestinal disorders

Abbreviation Number of Plants

Percentage (%)

Gastritis / stomach pain / gastric ulcer Gas 25 24.0
Diarrhea Dia 16 15.4
Indigestion Ind 16 15.4
Constipation/laxative Con lax 12 11.5
Ulcer Ule 9 8.7
Stomachache Sto 7 6.7
Dysentery Dis 6 5.8
Appetizer App 3 2.9
Colic Col 3 2.9
Emetic/vomit EmeVom 2 1.9
Carminative Car 2 1.9
Other disease Oth dis 2 1.9
Anthelmintic Ant 1 1.0

abdominal pain (6.7%) and dysentery (5.8%). Some are
used to increase appetite, overcome stomach ulcers,
nausea, and flatulence.

The results of the literature search also showed that
leaves were the most widely used part of the plant with
24 species (44.4%), followed by 13 species of fruit
(24.1%), 9 species of rhizomes (16.7%), 3 seeds and
flowers each. species (5.6%) and stems of 2 species
(3.7%) as can be seen in Figure 1.

50.0 44.4

~ 40.0

g 300 24.1

§ 20.0 16.7

3
10.0 5.6 5.6 3.7
00 [ | [ | [}

Leaf Fruit Rhizome  Seed Flower Stem
Part ofused
Figure 1. Percentage of plant parts used to treat

gastrointestinal disorders

Indigenous Indonesian plants have many bioactive
compounds such as phenolic, flavonoids, terpenoids,
alkaloids, tannin, terpenoids, saponins and steroids so it
can be used to treat several common diseases including
gastrointestinal disease. Data bioactive compounds in
each plant were extracted using ethanol can be seen in
Table 3.

3.2 Phenolic content, flavonoid content and antioxidant
activity of identified indigenous Indonesian plants

The results of the literature search on phenolic
content (TPC), flavonoid content (TFC) and antioxidant
activity are presented in Table 4. Data in Table 4 shows
that Zingiber officinale is a plant that has the highest
potential level as a source of antioxidant to treat
gastrointestinal disorders followed by Annona muricata,
Phylanthus  niruri, Curcuma longa and Curcuma

xanthorrizha.
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4. Conclusion

This study clearly shows the potential of Indonesian
indigenous plants as antioxidant agents to treat
gastrointestinal disorders. Pharmacological studies reveal
that a diverse group of naturally occurring chemical
substances derived from the plants show promising
antioxidant activity such as Zingiber officinale, Annona
muricata, Curcuma longa and others. Therefore, further
research should be carried out on the bioactive
compounds present in the particular plants which have
the potential as an antioxidant agent, especially to treat
gastrointestinal disorders.
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