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Cordia myxa L. is empirically used as an antidiabetic medication. The aim
of this study is to determine the in-vivo effect n-hexane fraction of Cordia
myxa L. on reducing blood sugar levels and their relationship with the anti-
free-radical activity assay using DPPH (1,1-diphenyl-2-picrylhydrazyl).
The n-hexane fraction of Cordia myxa L. was used as a sample in the post-
prandial assay which was analyzed using the ANOVA statistical test
followed by post-hoc test. The results showed that there were significant in
the extract using a 500 mg dose. In the anti-free-radical test using DPPH

(1, 1-diphenyl-2-Picrylhydrazyl) at maximum wavelength of 516 nm, 16.49
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ug /mL ICso value was obtained. For comparison, Quercetin with ICsg 0.13
ug/mL was used. This shows that the sample has strong anti-free radical
inhibitory potential ranged from 10 ug/mL to 50 ug/mL. The data from the

calculation showed that there is a correlation between its effect of lowering
blood sugar levels with anti-free radical activity from the n-hexane fraction

of Cordia myxa L.

I. Introduction

Diabetes is a degenerative and chronic
disease (World Health Organization, 2022). As a
result of this disease can be related to one
mechanism for the emergence of a new symptom
caused by oxidation of free radical cause the severity
of the disease to increase (Endrini et al., 2007) for
example, the emergence of a tumor (Halim & Halim,
2019). This can be prevented by using natural
ingredients in the form of nutritious plants as
antidiabetic (Chinsembu, 2019). The use of plants as
antidiabetic drugs has long been done. This is
evidenced by the many studies of plants that have
potential as an alternative in the treatment of
diabetes(Mohammed et al., 2017).

One of the plants that have been studied and
has efficacy as an antidiabetic with a mechanism to
inhibited a-glucosidase is a Cordia myxa L (Yousef
Nasab et al., 2017). The latest research showed that
the results of ELISA on n-hexane fraction from this
plant can inhibit the enzyme o-glucosidase (Najib,
Ahmad, et al., 2019). Invitro assay from purified
extract on the same plant using it leaves can decrease
blood glucose level in mice (Malik & Ahmad, 2016).
The inhibitory of a-glucosidase that it was present in
the bristle barrier of intestinal villi on enterocytes.
This enzyme has a function to cleavage disaccharide
and oligosaccharide and affects to increase

absorption of carbohydrate. This mechanism will be
inhibited with the compounds that have a potency to
use decrease the postprandial glucose levels (Najib
etal., 2011).

Invivo assay to determine the potential of a
plant for treatment in diabetes is to use the
postprandial assay is a test of decreasing blood sugar
levels after consumption of carbohydrates.
Measured at the time after eating is also commonly
termed as blood glucose. When this measurement
uses experimental animals commonly used are mice
classified in several groups, namely the positive
control group and negative controls while the
samples to be assayed are administered at different
concentrations. The assay results can be seen in the
decrease in blood sugar at a normal level with taking
blood at a certain time (Chiu et al., 2018).

Antioxidant assay commonly used in plants
is to add free radicals in the form of compound 1,1-
diphenyl-2-picryl hydrazyl (DPPH). It is unstable
because in one element there is no electron pair
(Zamani et al., 2018). The plant compounds that
have potential as anti-free radicals when reacted
with this compound will donate a proton so DPPH
will be stable This is indicated by the color change
in the testing system from purple to yellow (Kandi
& Charles, 2019). When this color change occurs
then it can be determined that the compounds added
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to the system have the potential as radical
scavenging (Hara et al., 2018).

This study is to determine the in-vivo effect
n-hexane fraction of Cordia myxa L. on reducing
blood sugar levels and their relationship with the
anti-free-radical activity assay using DPPH (1,1-

diphenyl-2-picrylhydrazyl).

I1. Research Method
II.1 Apparatus and Chemicals

The apparatus and chemical used in this
research is Nesco Multicheck kit with glucose test
strips,  Spectrophotometer UV-Vis  (Thermo
Scientific™ GENESYS 10S), metformin, Na-CMC,
1,1-diphenyl-2-picrylhydrazyl (DPPH) and
Quercetin (Sigma Aldrich, USA).

I1.2 Plant Material
Cordia myxa L. leaf from Enrekang
regency South Celebes-Indonesia. The taxonomic

identification by the Botanical division of
Pharmacognosy-Phytochemistry Laboratory,
Faculty of Pharmacy, Universitas Muslim
Indonesia.

I1.3 Preparation of Extract and Fraction

The gummy extract fractioned by column
chromatography with silica gel G. 60 (Merck®) with
n-hexane, n-hexane-cthyl acetate (90:10; 80:20;
75:25; 70:30; 65:35; 60:40; 55:45; 50:50) (Najib,
Ahmad, et al., 2019).

I1.4 Postprandial Assay

This experiment used 2 months-old male
albino mice divided into 4 groups. Each group there
are 5 mice.

Group I administered by Metformin, group
IT Na-CMC, group III sample 250 mg and group IV
sample 500 mg. An animal blood sample is taken
after 15, 30, 60 and 120 minutes. Plasma glucose
level measured by Nesco Multicheck kit (Malik &
Ahmad, 2016).

I1.5 Radical Scavenging Assay

The radical scavenging activity of plant
extracts against stable 1,1-diphenyl-2-picryl
hydrazyl (DPPH) was determined by the slightly
modified method of Brand-Williams. DPPH reacts
with an antioxidant compound, which can donate
hydrogen, and reduce DPPH. The change in color
(from deep violet to light yellow) was measured at a
maximum wavelength of 517 nm on a UV visible
light spectrophotometer. The solution of DPPH in
methanol 6 x 10~ M was prepared fresh daily before
UV measurements. Three mL of this solution was
mixed with 100 microgram/mL concentration of
individual plant extracts as well as an herbal
preparation. The samples were kept in the dark for
15 minutes at room temperature and the decrease in
absorbance was measured. The experiment was
carried out in triplicate. Radical scavenging activity
was calculated by the following Formula 1 (Waris et
al., 2016).

% Inhibition = [(AB-AA)/AB] x 100 @)
Where AB = absorption of blank sample (t= 0 min);
AA = absorption of test extract solution (t=15 mins)

I11. Results and Discussion

Previous research on this plant was using
the in vivo method, ELISA method which showed
that the n-hexane fraction Cordia myxa L. leaf had
the effect of inhibiting a-glucosidase (Najib,
Ahmad, et al., 2019). This research aimed to
determine the basic concept of subsequent research
was to look into the method related to the radical
scavenging effect. The n-hexane can inhibit the
increase in blood sugar in mice. Table 1 showed that
the sample can decrease blood glucose to the normal
level on the animal test. Related with the same genus
Cordia obliqua on streptozotocin-induced diabetic
rats (Ramakrishnan et al., 2017). There are twenty-
four compounds on n-hexane fraction have been
determination (Najib, Handayani, et al., 2019). The
interaction of This compound can inhibit o-
glucosidase with the uncompetitive kinetic
mechanism (Najib, Ahmad, et al., 2019).

Table 1: Post Hoc statistical data analysis on standard and sample

Mean

Std.

95% Confidence Interval

Group Group different (J) Error Sig Lower bound  Upper bound
Metformin Na CMC 88.60 54.65 0.124 -204.44 27.24
Extract 250 mg -12.80 54.65 0.818 -128.64 103.04
Extract 500 mg 39.40 54.65 0.481 -76.44 155.24
Na-CMC Metformin 88.60 54.65 0.124 -27.24 204.44
Extract 250 mg 75.80 54.65 0.184 -40.04 191.64
Extract 500mg 128.00* 54.65 0.032 -12.15 243.84
Extract 250 Metformin 12.80 54.65 0.818 -103.04 128.64
mg Na CMC -75.80 54.65 0.184 -191.64 40.042
Extract 500mg  52.200 54.65 0.354 -63.64 168.04
Extract 500mg Metformin -39.40 54.65 0.481 -155.24 76.44
Na CMC 128.00* 54.65 0.032 -243.84 12.15
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Extract 250 mg  -52.200

54.65

0.354 -168.04 63.64

*The mean difference is significant at the 0.05 level

The radical scavenging on Table 2 showed
that the sample has strong potency (ICso lower than
50 pg/ml). It means the antioxidant compound in
sample can cure the stress oxidative related to
diabetes mellitus. Because oxidative stress plays an
important role in complications of diabetes mellitus,
both microvascular and cardiovascular (Burgos-
Morén et al., 2019). DPPH as a model-free radical
can be inhibited adequately by the sample. Figure 1
showed the highest potency from quercetin as the
standard radical scavenging on plant compound
(Hidalgo et al., 2010). Even though the ICso on

Table 2: Results of radical scavenging assay

sample lower than comparator but it still affected to
scavenge the DPPH with the color change of system
from violet to yellow (Waris et al., 2016). Figure 2
showed the standard curve on the sample with a
correlation value R? = 0.9978. The correlation can
explain that the measurements are valid (Abdi,
2010).

In conclusion n-hexane fraction of Cordia
myxa L. leaf has a potency to develop to cure
diabetes mellitus relationship with antioxidant
compound activity.

Concentration Blank Sample o ICso
Sample (ppm) absorbance absorblz)mce Inhibition % (ng/ml)
Quercetin 0.1 0.854 0.431 49.53
0.2 0.854 0.417 51.17
0.3 0.854 0.402 52.92 0.1261
0.4 0.854 0.388 54.56
0.5 0.854 0.376 55.97
n-hexane 10 0.854 0.431 49.53
fraction 20 0.854 0.425 50.23 16.49
30 0.854 0.418 51.05
40 0.854 0.410 51.99
50 0.854 0.403 52.81
Quercetin
- y = 16,27x + 47,949
R?=0,9987
— 56
.2
= 54
€ 52
S 50
48
0 0,1 0,2 0,3 0,4 0,5 0,6

Concentration (pg/ml)

Figure 1. Standard curve on quercetin
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Figure 2. Standard curve on sample

IVV. Conclusions

There is a correlation between its effect of
lowering blood sugar levels with anti-free radical
activity from the n-hexane fraction of Cordia myxa
L.

References

Abdi, H. (2010). Partial least squares regression and
projection on latent structure regression
(PLS Regression). Wiley Interdisciplinary
Reviews: Computational Statistics, 2(1),
undefined-undefined.
https://doi.org/10.1002/wics.51

Burgos-Mor6n, E., Abad-Jiménez, Z., de Marafion,
A. M., lannantuoni, F., Escribano-Lopez, 1.,
Loépez-Domenech, S., Salom, C., Jover, A.,
Mora, V., Roldan, I., Sola, E., Rocha, M.,
& Victor, V. M. (2019). Relationship
between Oxidative Stress, ER stress, and
Inflammation in Type 2 Diabetes: The
Battle Continues. Journal of Clinical
Medicine, 8(9).
https://doi.org/10.3390/jcm8091385

Chinsembu, K. C. (2019). Diabetes mellitus and
nature’s pharmacy of putative antidiabetic
plants. Journal of Herbal Medicine, 15,
100230.
https://doi.org/10.1016/j.hermed.2018.09.0
01

Chiu, C.-Y., Hsu, W.-H., Liu, H.-K., Liu, S.-H., &
Lin, Y.-L. (2018). Prepared Rehmanniae
Radix oligosaccharide regulates
postprandial and diabetic blood glucose in
mice. Journal of Functional Foods, 41,
210-215.
https://doi.org/10.1016/j.j££.2017.12.031

Endrini, S., Rahmat, A., Ismail, P., & Taufig-Yap,
Y. H. (2007). Comparing of the
cytotoxicity properties and mechanism of
Lawsonia inermis and Strobilanthes crispus
extract against several cancer cell lines.
Journal of Medical Sciences.

16 | Jurnal Fitofarmaka Indonesia, vol. 9 no. 3, 2022

https://doi.org/10.3923/jms.2007.1098.110
2

Halim, M., & Halim, A. (2019). The effects of
inflammation, aging and oxidative stress on
the pathogenesis of diabetes mellitus (type
2 diabetes). Diabetes & Metabolic
Syndrome: Clinical Research & Reviews,
13(2), 1165-1172.
https://doi.org/10.1016/j.dsx.2019.01.040

Hara, K., Someya, T., Sano, K., Sagane, Y.,
Watanabe, T., & Wijesekara, R. G. S.
(2018). Antioxidant activities of traditional
plants in Sri Lanka by DPPH free radical-
scavenging assay. Data in Brief, 17, 870—
875.
https://doi.org/10.1016/j.dib.2018.02.013

Hidalgo, M., Sanchez-Moreno, C., & Pascual-
Teresa, S. de. (2010). Flavonoid-flavonoid
interaction and its effect on their
antioxidant activity. Food Chemistry,
121(3), 691-696.
https://doi.org/10.1016/j.foodchem.2009.1
2.097

Kandi, S., & Charles, A. L. (2019). Statistical
comparative study between the
conventional DPPH spectrophotometric
and dropping DPPH analytical method
without spectrophotometer: Evaluation for
the advancement of antioxidant activity
analysis. Food Chemistry, 287, 338-345.
https://doi.org/10.1016/j.foodchem.2019.0
2.110

Malik, A., & Ahmad, A. R. (2016). Antidiabetic
Effect of Standardized Extract of
Indonesian Kanunang Leaves ( Cordia
myxa L .). International Journal of
PharmTech Research, 9(8), 268-275.

Mohammed, A., Ibrahim, H., & Islam, M. S. (2017).
Chapter 8 - Plant-Derived Antidiabetic
Compounds Obtained From African
Medicinal Plants: A Short Review. In Atta-
ur-Rahman (Ed.), Studies in Natural



Handayani, Ahmad, Nisaa, Hamidu, Najib: Postprandial Bioassay and Radical Scavenging

Products Chemistry (Vol. 54, pp. 291—
314). Elsevier.

Najib, A., Ahmad, A. R., & Handayani, V. (2019).
ELISA Test on Cordia myxa L. Leaf
Extract for alpha-Glucosidase Inhibitor.
Pharmacognosy Journal.
https://doi.org/10.5530/pj.2019.11.54

Najib, A., Handayani, V., Ahmad, A. R., Hamidu,
L., & Anisa, R. (2019). Chemoprofiling of
Active n-Hexane Fraction as Alpha-
Glucosidase Inhibitors from Kanunang (
Cordia myxa L .) Leaves from Enrekang
South Sulawesi. Journal of Global Pharma
Technology, 11(1 Suppl.), 266-270.

Najib, A., Hartati, S., & Elya, B. (2011). In vitro
bioassay of n-buthanol isolate of Acorus
calamus L. on inhibitory of activity a-
glucosidase. International Journal of
PharmTech Research, 3(4).

Ramakrishnan, P., Ramadoss, D., Muthulingam, P.,
Nedunchezhian, R., & Krishnamoorthy, K.
(2017). Antidiabetic, Antihyperlipidemic,
Antioxidant Property of Cordia obliqua on
Streptozotocin Induced Diabetic Rats.
Journal of Young Pharmacists, 9(3), 321—
326. https://doi.org/10.5530/jyp.2017.9.64

Waris, R., Dewi Pratiwi, E. A., & Najib, A. (2016).
Radical Scavenging Activity of Leaf
Extract of Edible Hibiscus (Abelmoschus
manihot (L.) Medik) Using 1,1-Diphenyl-
2-Picryl Hydrazil (DPPH). In International
Journal of PharmTech Research (Vol. 9,

Issue 5).
World Health Organization. (2022). Diabetes.
World Health Organization.

https://www.who.int/news-room/fact-
sheets/detail/diabetes

Yousef Nasab, F., Hajinezhad, M. R., Hashemi, H.,
& Miri, A. (2017). Comparative study of
antidiabetic activity of two herbal extracts
in alloxan-induced diabetic rats. Oriental
Pharmacy and Experimental Medicine,

17(3), 291-295.
https://doi.org/10.1007/s13596-017-0271-
0

Zamani, M., Moradi Delfani, A., & Jabbari, M.
(2018). Scavenging performance and
antioxidant  activity =~ of  y-alumina
nanoparticles towards DPPH free radical:
Spectroscopic  and DFT-D  studies.
Spectrochimica Acta Part A: Molecular
and Biomolecular Spectroscopy, 201, 288—
299.
https://doi.org/10.1016/j.saa.2018.05.004

Jurnal Fitofarmaka Indonesia, vol. 9 no. 3, 2022 | 17



Handayani, Ahmad, Nisaa, Hamidu, Najib: Postprandial Bioassay and Radical Scavenging

18 | Jurnal Fitofarmaka Indonesia, vol. 9 no. 3, 2022



