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Abstract
Diabetes mellitus (DM) is a disease characterized by hyperglycemia, lipoprotein
abnormalities, increased basal metabolic rate, enzyme deficiency, and high oxidative
stress. This research is an experimental study that aims to explore coriander seed
extract (Coriandrum sativum L) using Post-Test Only Control Group Design. This
study to was conducted to see the antioxidant potential (DPPH, ABTS, LC-MS/MS) of
coriander seed extract (Coriandrum sativum L). Based on the test results, coriander
seed extract contains very high phytochemicals, one of which is alkaloid compounds,
and in vitro test results found DPPH antioxidant with an average IC50 value of 14.33
g/mL and at the lowest concentration (6.25 g/mL). g/mL), CSE also showed the
highest antioxidant activity against ABTS trapping with an average IC50 value of
74.07 g/mL and the results of LC-MS/MS obtained samples of coriander extract
containing 0.00009% chlorogenic acid and quercetin compounds. of 0.00012%.

Keywords: Diabetes mellitus, Coriandrum sativum L, DPPH, ABTS, LC-MS/MS

I. INTRODUCTION
Diabetes mellitus is a state of hyperglycemia caused by abnormalities in the metabolism of

carbohydrates, fats and proteins in the body. This situation can occur due to disturbances in insulin such as
lack of insulin production and decreased insulin sensitivity. Symptoms of diabetes mellitus include eating a
lot, drinking a lot, urinating frequently at night, and getting tired easily.According to the International
Diabetes Federation (2017), people with diabetes mellitus in the world aged 20 to 79 years amounted to 425
million people and is expected to increase in 2045 to 629 million people. Indonesia ranks 6th in the world
after China, India, the United States, Brazil, and Mexico with 10.3 million sufferers, it is also estimated that
in 2045 it will increase to 16.7 million people. According to Riskesdas 2018, the prevalence of diabetes
mellitus in Indonesia continues to increase. This is evidenced by the increase in prevalence from 6.9% in
2013 to 8.5% in 2018. Diabetes mellitus (DM) is characterized by hyperglycemia, lipoprotein abnormalities,
increased basal metabolic rate, enzyme deficiency, and high stress. Oxidative stress is a condition caused by
increased production of free radicals or reduced antioxidant defense activity or both. In connection with this
condition, it is known as Reactive Oxygen Species (ROS). There are compounds that are free radicals and
some are called non-radical compounds.

Called free radicals if they consist of unstable and reactive molecules that can attack other
macromolecules such as lipids, carbohydrates, proteins and nucleic acids. It produces a broad spectrum of
oxidative stress on the molecular and cellular mechanisms of various diseases found in humans.Oxidative
stress conditions caused by hyperglycemia in diabetes mellitus are generally associated with increased
endothelial cell apoptosis in vitro and in vivo as evidenced by various studies showing increased free radical
formation and decreased antioxidant capacity. The mechanism of ROS in causing tissue damage under
hyperglycemic conditions is accelerated by four important molecular mechanisms, namely activation of
protein kinase C (PKC), increased hexosamine pathway, increased glycation end product (AGE), and
increased polyol pathway.Administration of antioxidants is an attempt to inhibit the production of
intracellular free radicals or increase the ability of defense enzymes against free radicals to prevent the
emergence of diabetes-related oxidative stress and research related to herbal medicines has now become a
research topic that has been widely studied to treat complications due to diabetes because herbal medicines
have the potential high antioxidants. Coriandum sativum L. or coriander is a common spice used in
Indonesia. C. sativum has various bioactive components such as flavonoids, terpenoids, polyphenols which
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act as their therapeutic action. C. sativum is also known to have various pharmacological activities such as
antioxidant, antidiabetic and antidyslipidemic.

II. METHODS
This research is an experimental study that aims to explore Coriander Seed Extract (C. sativum) as

an antioxidant agent using Post-Test Only Control Group Design. This research was conducted in vitro using
coriander seed extract.

III. RESULT AND DISCUSSION
In Vitro Test Results
DPPH Antioxidant Test Results (2,2-diphenyl-1-picrylhydrazyl-hydrate)

Fig 1. Effect of Grape Extract on DPPH . Antioxidant Activity
*Data are presented in mean ± SD. Differences in superscript signs (a, b, c, d, e) showed significant

differences (p < 0.05) Tukey HSD post hoc test
Based on the measurement results, it can be seen that the antioxidant activity of EBK in DPPH increased
along with the decrease in extract concentration. At the lowest concentration (6.25 g/mL), EBK showed the
highest antioxidant activity against DPPH traps with an average IC50 value of 14.33 g/mL. These results
indicate that EBK has antioxidant activity against DPPH radicals.

ABTS Antioxidant Test Results (2,2'-Azinobis(3-Ethylbenzthiazoline-6-Sulfonate))
Antioxidant compounds will react with ABTS radicals (2,2'-Azinobis(3-Ethylbenzthiazoline-6-

Sulfonate)) and reduce the blue-green color formed in ABTS solution by donating hydrogen atoms. ABTS
solution is obtained from the reaction between strong oxidizing agents such as potassium permanganate or
potassium persulfate with ABTS salts. The color change was measured at a wavelength of 745 nm. The
results of the measurement of the percentage of trapping activity and the IC . value50 from EBK can be seen
in table 2 and presented in Figure 2

Fig 2. Effect of Coriander Seed Extract on Antioxidant Activity of ABTS
Figure 2.3*Data are presented in mean ± SD. Different superscript marks (a, b, c, d, e) showed significant

differences (p < 0.05) Tukey HSD post hoc test.
The antioxidant activity of Coriander Seed Extract in ABTS increases along with the decreased
concentration of the extract. At the lowest concentration (6.25 μg/mL), the Coriander Seed Extract showed
the highest antioxidant activity against abts with an average IC50 value of 74.07 μg/mL.
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Coriander Seed Extract LC-MS/MS Test Results
LC separates the components of compounds in the sample based on their relative interactions with

the stationary phase and the elution of the solvent through the column (mobile phase). The advantage of LC-
MS is that it can analyze a wider range of components, such as thermally labile compounds, high polarity or
high molecular mass, and even proteins. The standard chromatogram of coriander seed extract is shown in
Figure 1.

Fig 3. Standard Chromatogram of Coriander Seed Extract
TIC or total ion chromatogram is a combined chromatogram of standard mixtures (chlorogenic acid,
catechins, and quercetin). Different compounds will give peaks at different retention times so that their
presence in the mixture can be identified. In Figure 2, the standard mixture of chlorogenic acid 1 is identified
at RT (Retention Time) 3.13, catechins at 3.09, and quercetin at 4.09. While in Figure 2. shows that in
coriander extract chlorogenic acid was identified at RT (Retention Time) 3.13 and quercetin at 4.09, while
catechins were not identified.

Fig 2. Quercetin . Standard Curve
Based on the results obtained, it can be concluded that the samples of coriander extract contained

chlorogenic acid compounds of 0.00009% and quercetin compounds of 0.00012%. Mass spectrophotometry
(MS) is an analytical technique used to determine the presence of compounds based on their molecular
weight. The working principle used is the bombardment of organic compound molecules with electron
beams so that these compounds can be ionized. The magnetic field will bend the ion so that its molecular
weight can be determined. The charge induced when the ions hit the surface will be calculated by the
detector in terms of the mass-to-charge ratio (m/z).The results showed that EBK contained several
compounds as shown in Table 2. EBK contained pinobaksin-3-o-phenylpropionate, apigenin-o-rutinoside,
and quercetin dimethyl ether-3-o-rutinoside compounds.
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Table 1. Identification of Coriander Seed Extract Target Compounds with ESI-MS

Coriander seeds MW (g/mol) MS [MH]- (m/z)

Pinobaksin-3-o-
phenylpropionate

404.25 403.274

Apigenin-o-rutinoside 578 577,822

Quercetin dimethyl ether-
3-o-rutinoside

638 637,490

IV. CONCLUSION
1. The antioxidant activity of Coriander Seed Extract in DPPH increased along with the decrease in

extract concentration. At the lowest concentration (6.25 g/mL), Coriander Seed Extract showed the highest
antioxidant activity against DPPH traps with an average IC50 value of 14.33 g/mL. These results indicate
that Coriander Seed Extract has antioxidant activity against DPPH radicals.

2. The antioxidant activity of Coriander Seed Extract in ABTS increases along with the decreased
concentration of the extract. At the lowest concentration (6.25 μg/mL), the Coriander Seed Extract showed
the highest antioxidant activity against abts with an average IC50 value of 74.07 μg/mL.

3. LC-MS/MS results obtained by Coriander Seed Extract contained pinobaksin-3-o-phenylpropionate,
apigenin-o-rutinoside, and quercetin dimethyl ether-3-o-rutinoside compounds.
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