Jurnal Sumberdaya HAYATI March 2024
Vol. 10 No. 1, hlm 1-6

Available online at:
https://journal.ipb.ac.id/index.php/sumberdayahayati

Quantitative Analysis of Phytochemical Compounds and
Antihyperglycemic Potential of Robusta Coffee
from West Lampung

IFFA AFIQA KHAIRANI, JEANE SISWITASARI MULYANA®, RAHEL NOVIANTIKA OLIVIA,
ELISA NURMA RIANA, HIDA ARLIANI NUR ANISA

Program Studi Biologi, Fakultas Sains, Institut Teknologi Sumatera, South Lampung 35365

Received 26 January 2024/Received in revised form 29 February 2024/Accepted S March 2024

West Lampung Regency in Lampung Province produces high quality robusta coffee with a distinct, strong bitter
flavour. Bitter flavour indicates the amount of bioactive substances produced by plants called phytochemicals. The aim
of this study is to analyse the phytochemical compounds and antihyperglycemic potential of robusta coffee beans from
West Lampung, Indonesia. Quantitative phytochemical analysis was carried out using the thin layer chromatography
method and spectrophotometry. Animal experimental design using robusta coffee on hyperglycemia conditions in
mice which was induced by alloxan 170 mg/kgBW subcutaneously and given by 1 ml of brewed robusta coffee for 10
days. The robusta coffee from West Lampung contained total caffeine 4,014.87 pg/g, total flavonoid content (TFC)
93.6 mg quercetin equivalent per gram of sample, with total alkaloid content (TAC) 0.848 mg of quinine equivalent
per gram of sample, total tannin content (TTC) 182.3 mg of tannic acid equivalent per gram of sample, and total
saponin content (TSC) 24.2 mg of quillaja bark equivalent per gram of sample. The administration of 1 ml/mice/day of
robusta coffee brewed for 10 days did not show a decrease in blood sugar level in hyperglycemic mice, due to the short
duration of the study, so the role of coffee in decreasing hyperglycemia conditions has not been optimally observed.
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INTRODUCTION

Robusta, arabica, and liberica are the three
coffee varieties grown in Indonesia. Lampung
Province is the second largest producer of robusta
coffee (Coffea canephora) in Indonesia with West
Lampung Regency becoming the central area of
robusta coffee plantations (BPS-Statistics Indonesia
2023). One of the most notable features of Lampung’s
robusta coffee beans is their intensely bitter taste.
Bitter taste of beverages is typically linked to the
amount of bioactive substances from the phenolic
and alkaloid groups (Herawati et al. 2019). Bioactive
substances primarily derived from plants are known
as phytochemicals. Phytochemical analysis indicates
the presence of bioactive compounds in different parts
of robusta coffee plants. Bioactive component found
in robusta coffee beans is composed of alkaloids,
flavonoids, saponins, tannins, caffeine, and phenols
(Wigati et al. 2019), while the leaves contain alkaloids,
flavonoids, terpenoids, and phenols (Kurang and
Kamengon 2021; Maxiselly et al. 2022).

Based on previous studies, the presence of
bioactive phytochemicals in coffee beans has been
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linked to the positive effects of regular consumption
of coffee (Mendoza and Silva 2018). Robusta coffee
extract could inhibit the growth of several bacteria,
including Bacillus subtilis, Pseudomonas aeruginosa,
and Staphylococcus aureus. It may also act as an
antibiofilm due to its ability to inhibit P. aeruginosa
biofilm (Muttaqin et al. 2022; Suryanti et al. 2023).
On the other hand, robusta coffee from Jambi, located
in the east coast of Sumatera, could decrease blood
sugar levels in hyperglycemic mice (Riany 2019).
Phytochemical analysis and antihyperglycemic
potential of robusta coffee originating from Lampung
has not been widely reported. Robusta coffee is a major
commodity in Lampung Province, which makes this
study extremely significant. Therefore, the aim of this
study is to analyze the phytochemical compounds and
antihyperglycemic potential of robusta coffee beans
from West Lampung, Indonesia.

MATERIALS AND METHODS

Quantitative Phytochemical Analysis.

Robusta Coffee Preparation. Robusta coffee
beans come from Batu Ketulis District, West Lampung
Regency, Lampung Province (-5.029323582025426,
104.2525900542842). The coffee beans were roasted
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at 180°C for 5 minutes then ground into powder.
The process of roasting coffee at this temperature is
to maintain the bioactive content in robusta coffee
(Supriana et al. 2020).

Total Caffeine. 100 mg of robusta coffee powder
was put into a microtube, then 1 ml of absolute ethanol
was added, vortexed and sonicated for 1 hour. Next,
the solution was macerated for 24 hours, vortexed
and centrifuged. Spotting 1 puL of sample on a silica
gel 60 F254 plate, including the caffeine standard.
The plate was inserted into a chamber containing a
saturated mobile phase of ethyl acetate-methanol-
water (100:113.5:10), then eluted to the limit,
removed, dried and read at a wavelength of 272 nm
Rf. 0.70 (Palacios et al. 2017).

Total Flavonoid Equivalent Quercetin. The
standard used in determining flavonoids was quercetin.
50 mg of robusta coffee powder was added with 0.3
ml of 5% sodium nitrite, and waited 5 minutes. Then
added 0.6 ml of 10% aluminum nitrate, and waited
5 minutes. Next, 2 ml of 1 M sodium hydroxide was
added, adjusted to a volume of 10 ml, and diluted 50
times. The absorbance of the sample was read at a
wavelength 510 nm (Malak ez al. 2021).

Total Alkaloid Equivalent Quinine. The
standard used in determining alkaloids was quinine.
50 mg of robusta coffee powder was added to 5 ml
of 2N HCI, shaken, and then filtered. The solution
was washed three times with 10 ml of chloroform in
a separating funnel, and the chloroform phase was
discarded. The solution was neutralized by adding
0.1 N NaOH, then 5 ml of BCG solution and 5 ml of
Phosphate Buffer were added. After that, the solution
was extracted with 5 ml of chloroform and stirred
with a magnetic stirrer at 500 rpm for 15 minutes.
The sample extraction with chloroform was repeated
twice. The chloroform phase was collected and
evaporated using nitrogen gas, then chloroform was
added to bring the volume to 5 ml. The absorbance
of the sample was read at a wavelength of 470 nm
(Nurlaelasari et al. 2023).

Total Tannin Equivalent Tannic Acid. The
standard used in determining tannin was tannic
acid. 50 mg of robusta coffee powder was extracted
with 10 ml of diethyl ether for 20 hours, then filtered
and the remaining diethyl ether was evaporated.
Following this, distilled water was added to the
sample to reach a volume of 10 ml. A total of 1 ml
of sample solution was taken and added with 0.1
ml of Folin Ciocalteu reagent, then vortexed and
waited 5 minutes. The sample was added with 2
mL of 20% sodium carbonate, vortexed and waited
for 5 minutes, then distilled water was added
until it reached a volume of 10 ml. Samples were
diluted 25 times, incubated for 30 minutes at room
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temperature, and absorbance of the sample was read
at a wavelength 760 nm (Nurlaelasari et al. 2023).

Total Saponin from Quillaja Bark. The
standard used in determining saponin is saponin from
Quillaja bark. 50 mg of robusta coffee powder was
combined with 2 ml of 25% H,SO,. Subsequently,
it was placed into an autoclave for 120 minutes at
110°C. The filtrate was extracted with ether, dried,
was added with 1 ml of water, and vortexed for 5
minutes. To the solution, 50 pL of anisaldehyde
was added, shaken, and left to stand for 10 minutes.
Following this, the solution was given with 2 ml of
50% sulfuric acid and heated in a water bath 60°C
for 10 minutes. Water was added to reach a volume
of 10 ml using a volumetric flask and then diluted
five times. The absorbance of the sample was read
at a wavelength 435 nm (Tandi et al. 2022).

The total flavonoid equivalent quercetin, total
alkaloid equivalent quinine, total tannin equivalent
tannic acid, and total saponin from quillaja bark
of the samples were calculated using the formula
(Wijayanti et al. 2023):

c=C V.DF
m

Where:
C = total phytochemical content mg/g sample
c = sample concentration from calibration

curve in mg/L
v = volume of sample in L
DF = dilution factor
m = mass of sample in gram

Animal Experimental Design: Effect of Robusta
Coffee on Hyperglycemia Conditions in Mice.
There were 3 mice used in this test. All mice had
their initial blood sugar levels checked (Day 1), then
alloxan was induced subcutaneously at a dose of 170
mg/kgBW dissolved in 0.3 ml of aqua pro injection.
Alloxan induction aims to cause hyperglycemia in
mice. Alloxan can partially degrade pancreatic islet
beta cells (B) and subsequently reduce the quality and
quantity of insulin produced by these cells (Ighodaro
etal. 2017). After 5 days post-alloxan induction (Day
6), the mice's blood sugar levels were measured to
ensure that the mice experienced hyperglycemia
(blood sugar levels above 200 mg/dl). Robusta coffee
powder was brewed with hot water at 95°C, then the
brewed robusta coffee was given to mice at a rate of 1
ml/mice/day for 10 days. Next, the decrease in mice's
blood sugar was measured twice, on Day 11 and Day
16. All blood sugar measurements were fasting blood
sugar, where mice were fasted for 6 hours before their
blood sugar was checked (Dewi et al. 2018).
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RESULTS

The result of quantitative phytochemical analysis
which was conducted on robusta coffee from West
Lampung, including Total Caffeine, Total Flavonoid,
Total Alkaloid, Total Tannin, and Total Saponin, as
shown in Table 1. The robusta coffee used in this study
contained 4,014.87 ng/g of total caffeine. The total
flavonoid content (TFC) on robusta coffee contained
93.6 mg of quercetin equivalent per gram of sample,
with total alkaloid content (TAC) contained 0.848 mg
of quinine equivalent per gram of sample, total tannin
content (TTC) 182.3 mg of tannic acid equivalent per
gram of sample, and total saponin content (TSC) 24.2
mg of quillaja bark equivalent per gram of sample.

In this study, robusta coffee was tested in vivo on
mice to evaluate its antihyperglycemic effects. The
results of blood glucose measurements in mice are
attached in Figure 1.

Based on Figure 1, on Day 1 before induced by
alloxan, the three mice showed normal initial blood
sugar, 82 mg/dl, 109 mg/dl, and 111 mg/dl. After
alloxan induction and waiting for 5 days, on the
Day 6 all mice showed an increase in blood sugar
above 200 mg/dl (hyperglycemia), namely 225 mg/

Table 1. Quantitative analysis of phytochemical compounds on
robusta coffee

Parameter Result Equivalent
Total caffeine 4,014.87 pgl/g -

Total flavonoid 93.6 mg/g Quercetin
Total alkaloid 0.848 mg/g Quinine
Total tannin 182.3 mg/g Tannic acid
Total saponin 24.2 mg/g Quillaja bark
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dl, 386 mg/dl, and 587 mg/dl. Alloxan was induced
in mice as a diabetogenic agent which can cause
hyperglycemia in mice (blood sugar above 200 mg/
dl). Furthermore, the administration of 1 ml/mice/day
of brewed robusta coffee for 10 days did not show a
decrease in blood sugar level in mice. Only the Mice-
2 showed a decrease in blood sugar from 386 mg/dl
(Day 6) to 366 mg/dl (Day 11) and further to 342 mg/
dl (Day 16), while the other two mice (Mice-1 and
Mice-3) showed fluctuations in blood sugar level on
Day 11 and Day 16. However, the normal condition
of hyperglycemic mice has not been achieved. This
may be due to the short duration of the study, so the
role of coffee in decreasing hyperglycemia conditions
has not been optimally observed.

DISCUSSION

In general, robusta coffee originating from West
Lampung contains various phytochemical compounds
such as caffeine, flavonoid, alkaloid, tannin, and
saponin in line with study conducted by (Wigati et
al. 2019) where extract from robusta coffee beans
cultivated in Bandung, Bogor, and Garut, West
Java contained alkaloids, flavonoids, saponins, and
tannins, the same as Robusta coffee grown in Central
Java (Temanggung, Boyolali, Wonosobo) and East
Java (Jombang, Malang, and Kediri) (Utami et al.
2018). Furthermore, the results of the phytochemical
characteristic test showed that the robusta coffee seed
extract obtained from Malang, East Java contains
flavonoids, alkaloids, terpenoids, tannins, and saponins
(Nada et al. 2021). The crude methanolic extracts of

564
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Figure 1. Blood glucose level in hyperglycemic mice. Day 1: initial (before induced by alloxan); Day 6: alloxan-induced hypergly-
cemia; Day 11: 5 days after treated by 1 mL brewed robusta coffee; Day 16: 10 days after treated by 1 ml brewed robusta
coffee (all blood sugar measurements were fasting blood sugar, where mice were fasted for 6 hours before their blood

sugar was checked)
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robusta coffee from Karnataka, India showed results
for phenolic, flavonoid, steroid, flavonoid, saponin, and
terpenoid, also carbohydrates and proteins (Mahajan
and Kapoor 2018).

The results of quantitative analysis of phytochemical
compounds were shown in Table 1. Based on several
studies, the total caffeine content of robusta green
coffee from India of 182 mg/100 g coffee (1.82 mg/g),
which was higher than arabica green coffee of 154
mg/100 g (Caracostea et al. 2021). The amount of
flavonoids in robusta coffee varies, with a value of
7.98 mgQE/g (robusta coffee from Situbondo, East
Java) (Ngibad et al. 2023), the crude methanolic
extract of robusta coffee from Karnataka, India had
an amount of flavonoids 76.04+0.23 mgQE/g (Mahajan
and Kapoor 2018), the robusta coffee extract from
West Lampung had total flavonoid with a value of
127.3343.79 mg QE/g extract, and total alkaloid
356.90+41.51 mg caffeine equivalent/g extract
(Suryanti et al. 2023). In other hand, Robusta coffee
pulp from Jambi, Indonesia had total flavonoid content
(TFC) 6.38+0.45 mg catechin equivalent/100gDW,
total tannin content (TTC) 10.45+0.77 mg tannic acid
equivalent/100 gDW, and total saponin content (TSC)
0.50+0.02 g vanillin equivalent/100 gDW (Maxiselly
et al. 2023). Caffeine acts as a mild psychoactive
stimulant drug. Many plant species, including coffee,
cocoabeans, cola nuts, and tea leaves, contain varying
amounts of caffeine in their seeds, leaves, or fruits
(Muhammed et al. 2021). Flavonoid is categorized
as an antioxidant with the ability to donate hydrogen
atoms or to chelate metals (Kurang and Kamengon
2021). Naturally, saponin acts as a chemical barrier
in the plant defense system to counter pathogens and
herbivores (Augustin ef al. 2011). Tannins are plant
polyphenols with the properties of binding to proteins
and antioxidant activities (Okuda and Ito 2011).

Normal blood glucose conditions of
hyperglycemic mice had not been achieved in this
study. This is similar with Adriansyah et al. (2020),
reporting that the administration of functional
robusta coffee powder fortified with cherry leaf
powder for 8 days was not able to decrease the blood
sugar levels of mice to normal. Basically, robusta
coffee has the potential to be an antihyperglycemic
agent, several studies have reported that infusion
of Sidikalang coffee beans (Coffea canephora
var. robusta) is effective in reducing fasting blood
sugar levels in Wistar rats (Rattus norvegicus L.)
(Rangkuti and Mourisa 2023). The administration
of green coffee bean water extract can provide
protection against pancreatic tissue damage,
especially in the Langerhans islets, in diabetic
mice. Robusta green coffee bean water extract has
the highest chlorogenic acid content and it offers the
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greatest protective effect compared to arabica and
liberica. This demonstrates that green coffee bean
water extract can be considered as an alternative
treatment to control blood sugar levels in diabetes
conditions (Khairunnisa et al. 2022). In the current
study, brewed robusta coffee treatment was carried
out over a period of 10 days (Day 6 to Day 16),
whereas the treatment given by Khairunnisa et al.
(2022) lasted for 14 days. As aresult, the protective
effect of robusta coffee through blood glucose
reduction has not yet been observed. On the other
hand, ethanol extract of robusta coffee beans (Coffea
chanefora L.) at a dose of 400 mg/kgBW has a very
effective effect in reducing fasting blood glucose
levels and temporary blood glucose levels in rats
(Rattus norvegicus) with type Il diabetes mellitus.
Type II diabetes mellitus is the condition when
responsetoinsulinisdiminished orinsulinresistance
(Rusman et al. 2022). Compared to previous study,
the result of this recent study showed that the effect
of brewed robusta coffee given for 10 days did not
lower blood sugar levels in mice because alloxan
selectively and cytotoxically affects pancreatic
B-cells, causing P-cells destruction and type 1
diabetes mellitus (Yin et al. 2018). In addition, the
administration of robusta coffee in this study was in
the form of brewing (water extract). According to
Evacuasiany et al. (2005), the antidiabetic ability of
ethanol extract at the same dose is stronger than that
of water extract in hyperglycemia mice induced by
alloxan.

Additionally, robusta coffee bean powder also has
an effect for speeding up the wound closure time in male
mice with hyperglycemia induced by alloxan (Susanto
et al. 2009). The positive effect of coffee can reduce
blood sugar levels because it contains chlorogenic acid
(Napitupulu and Kristineke 2019). Chlorogenic acid
is the second most abundant component in coffee after
caffeine. Chlorogenic acid contained in coffee has been
proven to lower blood glucose levels, as evidenced
by the significant difference in blood glucose levels
before and after consumption (Maulidia and Jatmiko
2021). Various studies have proven the benefits of
chlorogenic acid on blood glucose, such as delaying
intestinal glucose absorption and inhibiting hepatic
glucose output. Chlorogenic acid has a mechanism
for reducing intracellular hyperglycemia and acts as
a polyphenolic compound which works as a strong
antioxidant in coffee (Yustisiani et al. 2013; Feyisa
et al. 2019).

In conclusion, the robusta coffee from West
Lampung contained total caffeine 4,014.87 nug/g, total
flavonoid content 93.6 mg quercetin equivalent per
gram of sample, with total alkaloid content 0.848
mg of quinine equivalent per gram of sample, total
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tannin content 182.3 mg of tannic acid equivalent
per gram of sample, and total saponin content 24.2
mg of quillaja bark equivalent per gram of sample.
Furthermore, the administration of 1 ml/mice/day of
robusta coffee brewed for 10 days did not show a
decrease in blood sugar level in hyperglycemic mice,
due to the short duration of the study, so the role of
coffee in decreasing hyperglycemia conditions has
not been optimally observed. Further research with
various concentrations of robusta coffee extract over
a longer period of time is required to observe the
potential effect as antihyperglycemic.

ACKNOWLEDGEMENTS

Authors would like to thank Institut Teknologi
Sumatera for providing the research grant (No. 631bd/
1T9.2.1/PT.01.03/2023) through “Hibah Penelitian
ITERA 2023”.

REFERENCES

Adriansyah I, Handito D, Widyasari R. 2020. The effectiveness
of functional robusta coffee powder fortified by Muntingia
calabura L. leaves powder to lower blood glucose level in
diabetic mice. Food 6:581-590. doi:10.29303/profood.v6il.131

Augustin JM, Kuzina V, Andersen SB, Bak S. 2011. Molecular
activities, biosynthesis and evolution of triterpenoid
saponins. Phytochemistry 72:435-457. doi:10.1016/].
phytochem.2011.01.015

BPS-Statistics Indonesia. 2023. Luas Areal dan Produksi
Perkebunan Kopi Indonesia. Di dalam: Statistik Kopi
Indonesia. Vol. 7. Jakarta: BPS-Statistics Indonesia.

Caracostea LM, Sirbu R, Busuricu F. 2021. Determination of
caffeine Content in arabica and robusta green coffee of Indian
origin. EurJ Nat Sci Med 4:67-77. doi:10.26417/425qba3 1z

Dewi KEDP, Jamaluddin AW, Rell F. 2018. Uji aktivitas ekstrak
etanol kulit pisang mas (Musa acuminata (aa goup)) terhadap
penurunan kadar glukosa darah mencit (Mus musculus) yang
diinduksi aloksan. -Syifaa J Farm 10:190-204.doi:10.56711/
jifa.v10i2.342

Evacuasiany E, Darsono L, Rosnaeni R. 2005. Studi efektivitas
antidiabetik ekstrak air dan ekstrak etanol buah pare
(Momordica charantia Linn) pada mencit diabet aloksan.
Maranatha J Med Health 4:148393.

Feyisa TO, Melka DS, Menon M, Labisso WL, Habte ML. 2019.
Investigation of the effect of coffee on body weight, serum
glucose, uric acid and lipid profile levels in male albino Wistar
rats feeding on high-fructose diet. Lab. Anim. Res. 35:29.
doi:10.1186/s42826-019-0024-y

Herawati D, Giriwono PE, Dewi FNA, Kashiwagi T, Andarwulan
N.2019. Critical roasting level determines bioactive content
and antioxidant activity of Robusta coffee beans. Food Sci
Biotechnol 28:7-14. doi:10.1007/s10068-018-0442-x

Ighodaro OM, Adeosun AM, Akinloye OA. 2017. Alloxan-
induceddiabetes, a common model for evaluating the glycemic-
control potential of therapeutic compounds and plants extracts
in experimental studies. Medicina 53:365-374. doi:10.1016/j.
medici.2018.02.001

Khairunnisa F, Almahdy A, Armenia. 2022. Pengaruh ekstrak biji
kopi hijau robusta, arabika dan liberika terhadap histopatologi
pankreas pada mencit diabetes: the effect of robusta, arabica,
and liberica green coffee bean extract on histopathology of
the pancreas in diabetic mice. Med Sains J Ilm Kefarmasian
7:513-522. doi:10.37874/ms.v7i3.391

Kurang RY, Kamengon RY. 2021. Phytochemical and antioxidant
activities of Robusta coffee leaves extracts from Alor Island,
East Nusa Tenggara. Tersedia pada: https://pubs.aip.org/aip/
acp/article/624141. [Diakses tanggal 22 Jan 2024]

Mahajan R, Kapoor N. 2018. Phytochemical analysis and
antimicrobial activity of roasted beans of coffea robusta. Int
J Pharm Biol Sci 8:89-95.

Malak L, El-Helaly O, Abdel-Messih M, Ahmed A. 2021. Effect
of solvent concentrations on quantitative estimation of total
phenolic and flavonoid contents of aerial parts of calotropis
procera (Ait.) R.Br. Sphinx J Pharm Med Sci 1:43-48.
doi:10.21608/sjpms.2021.190419

Maulidia A, Jatmiko SW. 2021. Pengaruh kopi terhadap parameter
darah pada tikus putih galur wistar diabetik yang diinduksi
aloksan. J Kedokt dan Kesehat 17:35-43. doi:10.24853/
jkk.17.1.35-43

Maxiselly Y, Anusornwanit P, Rugkong A, Chiarawipa R. 2022.
Phytochemical analysis of leaves and cherries of coffee
and sensory evaluation of tea products of robusta coffee in
Songkhla, Thailand. J Agric Sci 44:470-478. doi:10.17503/
agrivita.v41i0.3072

Maxiselly Y, Maulana H, Chumthong A, Chiarawipa R. 2023.
Relationship analysis based on phytochemical contents among
coffee pulp from three coffee species collected in Southern
Thailand and Jambi, Indonesia. Biodiversitas J Biol Divers
24:5439-5445. doi:10.13057/biodiv/d241026

Mendoza N, Silva EME. 2018. Introduction to phytochemicals:
secondary metabolites from plants with active principles for
pharmacological importance. Di dalam: Phytochemicals -
Source of Antioxidants and Role in Disease Prevention.
London: IntechOpen. p 25-47.

Muhammed BL, Seid MH, Habte AT. 2021. Determination of
caffeine and hydrogen peroxide antioxidant activity of raw
and roasted coffee beans around habru woreda, Ethiopia using
UV-Vis spectroscopy. Clin Pharmacol Adv Appl 13:101-113.
doi:10.2147/CPAA.S311032

Muttaqin Z, Lina Hadi, Zara Maghfirah. 2022. Efficacy of robusta
coffee bean extract (Coffea robusta) against bacterial growth
of Staphylococcus aureus. Biosci. Med J Biomed Transl Res
6:1675-1679. doi:10.37275/bsm.v6i4.493

Nada FAQ, Rahayu T, Hayati A. 2021. Analisis skrining fitokimia
dan aktivitas antioksidan ekstrakk biji sangrai kopi robusta
(Coffea canephora) dari tanaman hasil pemupukan organik dan
anorganik. J Sains Alami Known Nat 3:31-39. doi:10.33474/;.
sa.v3i2.8100

Napitupulu RRJ, Kristineke RR. 2019. Pengaruh konsumsi kopi
dalam jangka pendek terhadap kadar glukosa darah. J Darma
Agung Husada 6:88-95.

Ngibad K, Yusmiati SNH, Merlina DM, Rini YP, Valenata V, Jannah
EF. 2023. Comparison of total flavonoid, phenolic levels,
and antioxidant activity between robusta and arabica coffee.
Kovalen J Ris Kim 9:241-249. doi:10.22487/kovalen.2023.
v9.i3.16506

Nurlaelasari A, Wulandari AR, Caro TM, Nugroho HA, Sukaryo
S, Cahyadi M, Kurniawan W, Hamid PH. 2023 Mei. Artemisia
vulgaris anthelmintic activities to ova and adult stages of
Fasciola gigantica in vitro. Vet World 16:1141-1153.
doi:10.14202/vetworld.2023.1141-1153

Okuda T, Ito H. 2011. Tannins of constant structure in medicinal
and food plants-hydrolyzable tannins and polyphenols
related to tannins. Molecules 16:2191-2217. doi:10.3390/
molecules16032191

Palacios C, L.F. Salatino M, Salatino A. 2017. TLC procedure
for determination of approximate contents of caffeine in food
and beverages. World J Chem Educ 5:148-152. doi:10.12691/
wjce-5-5-1

Rangkuti YAP, Mourisa C. 2023. Infus biji kopi sidikalang (Coffea
canephora var. robusta) dapat menurunkan kadar gula darah
pada tikus wistar (Rattus norvegicus L) hiperglikemia. J
Implementa Husada 4:179—184. doi:10.30596/jih.v4i3.15623

Riany H. 2019. Effects of coffee consumption in improving
hyperglicemia in diabetes-induced mice. Int J Ecophysiol
1:72-80. doi:10.32734/ijoep.v1i1.850



6 KHAIRANIIA ETAL.

Rusman, Pratama AS, Irhas M, Jasmiadi. 2022. Pengaruh
pemberian ekstrak etanol biji kopi robusta (Coffea chanefora
L.) pada tikus diabetes melitus. J Novem Med Farm 1:9—-17.

Supriana N, Ahmad U, Samsudin S, Purwanto EH. 2020. Pengaruh
metode pengolahan dan suhu penyangraian terhadap karakter
fisiko-kimia kopi robusta. J Tanam Ind dan Penyegar 7:61.
doi:10.21082/jtidp.v7n2.2020.p61-72

SuryantiE., Dwi Retnowati, Muhammad Eka Prastya, Novita
Ariani, Indri Yati, Vera Permatasari, Tjandrawati Mozef, Indah
D. Dewijanti, Apriza Yuswan, Muhammad Asril, Elisa Nurma
Riana, Irmanida Batubara. 2023. Chemical composition,
antioxidant, antibacterial, antibiofilm, and cytotoxic activities
of robusta coffee extract (Coffea canephora). HAYATI J Biosci
30:632-642. doi:10.4308/hjb.30.4.632-642

Susanto Y, Puradisastra S, Ivone J. 2009. Efek serbuk biji kopi
robusta (Coffea robusta Lindl. Ex de Willd) terhadap waktu
penutupan luka pada mencit jantan galur Balb/C yang diinduksi
aloksan. Maranatha J Med Health 8:121-126.

Tandi J, Anggi V, Christin V, Ikhwan N, Dewi NP, Magfiroh M,
Patala R, Handayani TW. 2022. Total compounds of secondary
metabolites soy-yamghurt formula and nephropathy effect
in male white rats. J Kim Val 8:163—170. doi:10.15408/jkv.
v8i2.22043

Jurnal Sumberdaya HAYATI

Utami NF, Nhestricia N, Maryanti S, Tisya T, Maysaroh S. 2018. Uji
aktivitas antioksidan dari biji kopi robusta (Coffea canephora
P.) berdasarkan perbedaan ekologi dataran tinggi di Pulau Jawa.
Fitofarmaka J [lm Farm 8:67-72. d0i:10.33751/jf.v8i1.1173

Wigati El, Pratiwi E, Nissa TF, Utami NF. 2019. Uji karakteristik
fitokimia dan aktivitas antioksidan biji kopi robusta (Coffea
canephora Pierre) dari bogor, bandung dan garut dengan
metode DPPH (1,1-diphenyl-2-picrylhydrazyl). J Ilm Farm
8:53-59. doi:10.33751/jf.v8i1.1172

Wijayanti ED, Safitri A, Siswanto D, Fatchiyah F. 2023. Indonesian
purple rice ferulic acid as a candidate for anti-aging through
the inhibition of collagenase and tyrosinase activities. Indones
J Chem 23:475. doi:10.22146/1jc.79819

Yin P, Wang Y, Yang L, Sui J, Liu Y. 2018. Hypoglycemic effects
in alloxan-induced diabetic rats of the phenolic extract from
mongolian oak cups enriched in ellagic acid, kaempferol and
their derivatives. Mol J Synth Chem Nat Prod Chem 23:1046.
doi:10.3390/molecules23051046

Yustisiani A, Andari D, Isbandiyah. 2013. Pengaruh pemberian
kopi terhadap penurunan kadar glukosa darah pada tikus putih
strain wistar diabetes mellitus tipe 2. Saintika Med 9:38—-45.
doi:10.22219/sm.v9i1.4124



