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ABSTRACT

Objective: The current study aims to determine total flavonoid content (TFC), total phenolic content (TPC),
and total carotenoid content (TCC) of ethanolic extract of Purslane (Portulaca oleraceae L.). Material and
Method: Herb of Purslane (Portulaca oleraceae L.) was extracted using ethanol. Determination of total
flavonoid content (TFC), total phenolic content (TPC), and total carotenoid content (TCC) The method used
spectrophotometer UV-VIS by the used standard curve to compare the total content by linear regression
calculation. Result: The results of this study demonstrated the TPC, TFC, and TCC value was 2.00 mg HE/g
DW, 0.53 mg EQ/g DW, 128 mg GAE/g DW, respectively. For anti-obesity, a 200 mg/kg BW sample group
had the greatest percentage decrease compared to the other groups (21.868%). Conclusion: This study
showed that Purslane is a good source of flavonoids, phenolic, and carotenoids. Meanwhile, the ethanol
extract of this plant has prospect potential as anti-obesity.
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INTRODUCTION

Purslane (Portulaca oleraceae L.) is known
as a cosmopolitan species under the term
“Global Panacea”, is listed by the World Health
Organization, and is ranked as the 8th most
widely used medicinal medicinal medicinal plant
plant’. Purslane is a good source of flavonoids,
terpenoids, alkaloids, phenolic acids, saponins,
omega-3, vitamins, and minerals®. Differences in
the function of plant organs can cause differences
in the biosynthetic pathways of phytochemical
content in plant parts, including the content of
phenolic compounds and flavonoids'. Carotenoids
are widely found in nature, with the essential
color pigments yellow, orange, and red in plants
and fruits®. Purslane is also reported to be rich in
omega-3 and high in vitamin E and p-carotene®.

Purslane provides a rich plant source of nutritional
benefits®. Purslane is widely distributed in tropical
and subtropical regions of the world, and Purslane
can be consumed as a nutritious vegetable and used
for its pharmacological properties®”. Besides being
used as food, Purslane has been used traditionally
as a medicinal plant. It has anti-inflammatory
and analgesic properties®, anti-cancer activity”
1 and antioxidant activity'’. This herb can be
used externally for various skin complaints, such
as eczema, boils, and acne, and to relieve insect
bites. It can also be used for coughs, bronchitis,
and fever>®?. This plant is usually cut into small
pieces and eaten or used topically'>. Brazilian
society uses it as a hemorrhoid medicine®. Chinese
people know Purslane as an antihypertensive and
antidiabetic drug'. This plant is also commonly
used as a wound medicine and muscle relaxant'.

On the other hand, Purslane also has
pharmacological activity as a hypolipidemic to

reduce total cholesterol, triglycerides, low-density
lipoprotein (LDL), and increase high-density
lipoprotein (HDL)'® ". Some studies have reported
that this plant has the hypolipidemic effect of
reducing triglycerides levels in rats at a dose of 75
mg/kg BW' 1,

MATERIALS AND METHODS

Materials

The sample of Purslane herb (P. oleraceae) was
collected from Makassar, South Sulawesi, Indonesia.
The herb was identified in Natural Product
Laboratory, Faculty of Pharmacy, Universitas
Muslim Indonesia, Makassar, Indonesia. Water
distilled ethanol 96%, chloroform, and Na-CMC
were purchased from CV. Sumber Rejeki, Makassar
Indonesia. Aluminum chloride, sodium hydroxide,
B-carotene, and rutin were purchase from Sigma
Aldrich Co (St. Lous, USA). N-hexane analytical
grade, Folin Ciocalteu reagent, gallic acid, sodium
carbonate, and sodium nitrate were purchased from
Merck. Co (Darmstadt, Germany).

Extraction Process

Purslane herbs are sorted, dried, and powdered.
The sample powder was extracted by maceration at
room temperature using ethanol for 3 x 24 hours.
Subsequently filtered, re-maceration was carried
out until the extraction was complete. The filtrate
was collected and concentrated through a vacuum
evaporator to obtain a thick ethanol extract and then
in fresh drying to obtain a dry extract.

Determination of Total Flavonoid Content
(TFC)

The TFC was determined using the colorimetric
method by Abu Bakar et al®. A 0.5 ml sample (5000
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ppm) was added with 0.1 ml of 1M CH,COONa, 0.1 AlCls, 1.25 ml of
distilled water, and 1.5 ml of ethanol. The mixture was then incubated
for 30 minutes. The absorbance was measured at a wavelength of 510
nm using a UV-VIS spectrophotometer (Orion AquaMATE 8000
Spectrophotometer, Thermo Scientific, US). Quercetin standard curves
were made with various concentrations of 2, 4, 6, 8, and 10 ppm. Total
Flavonoids were calculated in milligrams of quercetin equivalent per
gram of sample (mg QE/g).

Determination of Total Phenolic Content (TPC).

The TPC was determined by using Folin-Ciocalteu methods by
Singleton et al. with some modification®'. A total of 0.5 ml of the sample
with a concentration of 5000 ppm was added with 1 ml 0f 7.5% Na2CO3
and then left in the incubator for 8 minutes. After that, 1.25 ml of
Folin-Ciocalteu reagent was added and then incubated for 30 minutes.
The absorbance was read at a wavelength of 750 nm using a UV-Vis
Spectrophotometer (Orion AquaMATE 8000 Spectrophotometer,
Thermo Scientific, US). Gallic acid standard curves were made with 1,
2, 4, 8, and 10 ppm concentrations. Total phenolic was calculated in
milligram gallic acid equivalent/gram sample (mg GAE/g).

Determination of Total Carotenoid Content (TCC)

The TCC was determined by using the method of Khoo et al. with
slight modification>*. A total of 500 mg of dry sample was dissolved
with 15 ml of hexane, then vortexed and left for several minutes, then
centrifuged for 1 minute at 3000 rpm. The supernatant obtained was
extracted again until the sample was colorless. The supernatant was
evaporated to dryness using a 40°C rotary evaporator. The sample was
redissolved in 5 ml of hexane, and the absorbance was measured at
a wavelength of 450 nm using a spectrophotometer UV-VIS (Orion
AquaMATE 8000 Spectrophotometer, Thermo Scientific, US).

In Vivo Anti-Obesity Activity Assay

Anti-obesity activity assay was performed refers to some literature*
# and has received approval from the ethics committee (Number:
282/A.1/KEPK-UMI/VIII/2021) with modification. Briefly, Rats have
fasted for + 8 hours. After that, the rats were divided into five treatment
groups (each containing five rats), including the standard group, the
comparison group, and two purslane herb ethanol extracts. Then the
rats were fed a high-calorie diet for four weeks, with a high-calorie
diet composition for every 1 kg of feed. The following treatments were
carried out: Group 1 (standard group) was given Na-CMC, Group 2
(control group) was given a high-fat diet, Group 3 was given an ethanol
extract of purslane herb (Portulaca oleracea L.) suspension at a dose of
100 mg/Kg BW, Group 4 given the suspension of purslane herb ethanol
extract (Portulaca oleracea L.) at a dose of 200 mg/Kg BW, Group 5
was given Orlistat 12.3 mg/kg BW suspension. The test preparation
was administered orally for 14 days. During the treatment, the weight
and abdominal circumference of the rats were measured every week.
Measurements of bodyweight, abdominal circumference were carried
out before induction, during induction, and therapy. On the 15th
day, the weight of the mice was measured and then performed under
anesthesia with chloroform anesthesia to measure abdominal fat.
Abdominal fat measurements include perianal, perirenal, peritoneal,
liver, spleen, kidney, and testicular fat.

RESULTS AND DISCUSSION
Total Flavonoid Content (TFC)

Flavonoids are a class of flavonoid phenolic compounds essential in
the preventing and treatment of various diseases. The antioxidant
activity of flavonoids could prevent and reduce fat accumulation in
the body to treat obesity and its risk factors**%. Metabolic compounds
such as flavonoids, tannins, saponins, and ellagic acid have antioxidant
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activity by reducing the level of oxidative stress in adipocytes to
prevent obesity®. Several studies reported that Purslane contains many
components of active compounds. Some of the compounds that have
been reported include organic acids (oxalic acid, caffeic acid, malic acid,
and citric acid), alkaloids, coumarins, flavonoids, cardiac glycosides,
anthraquinone glycosides, alanine, catecholamines, saponins, and
tannins™>*®°. The flavonoids contained in Purslane consist of 5 types,
namely kaempferol, apigenin, myricetin, quercetin, and luteolin®.

The results of the total flavonoid content of Purslane herb extract can be
seen in Table 1. Quercetin is used as a standard in making the standard
curve, and the results can be seen in Figure 2 with the line equation y =
0.0747x - 0.0966 (R? = 09984).

Total Phenolic Content (TPC)

The total phenolic content was carried out using a standard gallic acid
curve. Furthermore, the results are shown by the milligrams equivalent
of gallic acid (mg GAE/g) ratio, as shown in Figure 1. The results of
the TPC can be seen in Table 1. The calibration curve using gallic acid
as a standard has a line equation, namely y = 0.1127x + 0.0005 (R* =
0.9988).

Previous study exhibited that the TPC of P. oleracea ranged from 127
+ 13 to 478 + 45 mg GAE/100 g plant fresh weight. IC, ranged from
0.89 £ 0.07 to 3.41 + 0.41 mg/mL, AEAC values ranged from 110 + 14
to 430 + 32 mg AA/100 g, and FRAP values ranged from 0.93 + 0. 22 to
5.10 + 0.56 mg GAE/g".

Total Carotenoid Content (TCC)

Total carotenoid content was shown in the ratio of 1 mg beta carotene
(mg BCE/g) sample. The results of the total carotenoid content of
Purslane herb extract can be seen in Table 1. Beta carotene is used as a
standard in making the standard curve, and the results can be seen in
Figure 3 with the line equation y = 0.048x + 0.1568 (R?= 0.9991).

Table 1 shows that purslane herb extract had a high total carotenoid
value were 132 mg GAE/g DW. Previous study found that the TCC
similar result 321.5 mg/100 g in dry conditions®. In their research,
carotenoid compounds by Simopoulos et al. 2011, one hundred grams
of purslane leaves (one serving) contains 1.9 mg of beta-carotene®.
Previous study exhibited that antioxidants help break down the
process of fat oxidation, which in the case of fat oxidation?, cholesterol
becomes easy to pass through artery walls and clog them.

The difference in the results from each of the studies above is caused by
several factors, the first being using the same plant with different plant
parts and the second being a different sampling location, resulting

Table 1: Total Phenolic Compound (TPC), Total flavonoid content (TFC),
and total carotenoid content (TCC) of Purslane herb.

TPC(mg GAE/g DW) TFC (mg QE/g DW) TCC (mg BCE/g DW)
Average Deviation Average Deviation Average Deviation

standard standard standard
2.00 0.03 0.53 0.02 132 1.06

Table 2: The results of the average calculation value of the body mass
index (BMI) of experimental animals for each treatment group.

Mean + SD Decrease

Treatment

” . Percentage (%)
Group Initial Induction Therapy +SD
Negative group  0.554 £0.047 0.809 +0.059 0.807 + 0.030 0.186 + 5.428
Cholesterol group 0.522+0.031 0.691+0.039 0.762 +0.048 -7.077 +2.722
Positive group  0.717+0.152 1.082 +£0.219 0.913 £0.164 16.890 + 10.315
100 mg group 0.548 +0.263 0.755 +0.362 0.697 + 0.338 5.728 + 4.364
200 mg group 0.662 +0.065 0.936 +0.092 0.717 £0.360 21.868 +29.710
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Figure 1. The curve calibration of gallic acid standard for total phenolic
content determination.
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Figure 2. The curve calibration of quercetin standard for total flavonoid
content determination.
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Figure 3. The curve calibration of beta carotene standard for total
carotenoid content determination.

in the percentage of levels produced will also be different in each
environment where the sample was taken.

Anti-Obesity Activity Assay

Anti-obesity activity assay results were obtained according to some
parameters include body mass index (BMI) and abdominal fat weight.
Table 2 shows the results of increasing the average BMI value at the
beginning of the treatment of the test animals, which were not much
different for each group. After induction, each group experienced an
increase in BMI values. The average BMI value obtained is then plotted
in a graphic diagram to compare the average BMI value for each group
(Figure 4).

The data for calculating the percentage reduction in BMI between
treatment groups can be seen in Table 2. The results of the percentage

10

reduction in BMI showed that there was no decrease in the cholesterol
group where the resulting value was -7.007%. A Sample group of 200
mg/kg BW had the greatest percentage decrease compared to the other
groups, 21.868%. The second place is occupied by the positive group
given anti-obesity drugs, namely orlistat, with a percentage decrease of
16.890%. Orlistat works by inhibiting the pancreatic lipase enzyme to
hydrolysis dietary triglycerides into free fatty acids, and monoglycerides
do not occur. The absorption of triglycerides in the intestine will be
inhibited, and triglycerides will be excreted with feces®.

Subsequently, surgery was performed to determine the average weight
of perirenal, perianal, peritoneal, kidney, liver, spleen, and testes fat
(Figure 5). The cholesterol group had the highest average fat weight
compared to the other groups. This is because the cholesterol group
was only given a high-cholesterol diet without drugs or test samples.
The positive control group who was given orlistat had the lowest
average fat weight compared to all groups.

The above results showed that the purslane herb ethanol extract at a
200 mg/Kg BW dose had the best anti-obesity effect compared to other
groups. The anti-obesity effect is thought to come from the purslane
herb plant, which contains flavonoids, saponins, carotenoids, and
omega-3. Saponins can inhibit pancreatic lipase enzyme’s work by
inhibiting converting triglycerides into fatty acids to be absorbed in
the intestine and will come out together with feces*. Flavonoids can
ward off excess free radicals produced by bile acid synthesis so that they
can increase lipoprotein lipase activity. Increased lipoprotein lipase
enzyme activity will hydrolyze triglycerides into free fatty acids and
glycerol, which can then be stored in adipose tissue and muscle tissue®.

The ability of carotenoids to reduce cholesterol in two ways, the first
way is carotenoids ({3 carotene) are antioxidants that can prevent the
oxidation of lipids*. Antioxidants help break down the process of fat
oxidation, which in case of fat oxidation, cholesterol becomes easy to
pass through the walls. Arteries and block them. Furthermore, the
second way is carotenoids (88-carotene) can inhibit the HMG CoA
reductase enzyme activity so that mevalonate is formed, which is
needed for cholesterol synthesis.

B-Carotene is not only being used as glycemic control but can also be
used as a lipid control. -carotene has a glycemic effect that can be
used as glycemic and triglyceride control. The process of fat absorption
occurs in the small intestine by cell membranes. Fat is absorbed in
the small intestine will undergo esterification to form chylomicrons.
Chylomicrons will then be released into the blood circulation through
the lymph channels. Lipid metabolism in adipose tissue includes
lipogenesis (lipid synthesis) in adipose tissue. Triacylglycerol is
supplied from the liver and intestines in the form of lipoproteins,
VLDL and chylomicrons™.

The content of beta-carotene in feed ingredients consumed in large
quantities resulted in low carcass cholesterol content. Mevalonate is a
pathway for cholesterol synthesis and beta-carotene synthesis which
are both produced from acetyl CoA*. The content of beta-carotene and
saturated fatty acids from feed causes the HMG-CoA reductase enzyme
to work for beta-carotene, so there is no formation of cholesterol
derived from saturated fatty acids.

CONCLUSION

According to this study, Purslane Herb is a good source of flavonoids,
phenolic, and carotenoids. According to the findings, the ethanolic
extract of Purslane herb has the highest carotenoid content. Purslane
(Portulaca oleraceae L.) herb ethanol extract was effective in reducing
body weight in obese rats.

Pharmacognosy Journal, Vol 14, Issue 1, Jan-Feb, 2022
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Summary :
Determination * Purslane Herb is a good

total flavonoid content (TFC)
total phenolic content (TPC),
total carotenoid content (TCC)

source of flavonoids,
phenolic, and carotenoids.

According to the findings,
the ethanolic extract of
Purslane herb has the
highest carotenoid content.

Purslane (Portulaca
oleraceae L.) herb ethanol
extract was effective in
reducing body weight in
obese rats.
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