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Abstract

Objective: T'o determine the total level of flavonoids m brown algae extract Padina sp., Sargassum sp.. and
Turb@Fha sp., which could serve as an analgesic and anti-inflammatory drug. Material and Methods: This
is an e mental study with a one-shot case study rescarch design. The study sample consisted of three
species of brown algae, namely, Padma sp., Sargassum sp., and Turbmarwa sp. The study samples were
abtained from Saug Island, Pangkep, Regency. The sampling method used was convenience sampling. The
total flavonoid level in the three extracts of brown algae samples was determined at three concentrations
(150 ppm, 300 ppm, and 50 ppm) with three replicates. The analysis used a colorimetric method. a
spectrophotometer and aluminium chloride as the reagent Results: The total level of flavonowds in Padma
sp. was the highest at 0.89+ £ 0.027%, compared to the levels of 0.786 m)"':ﬁ"u n Sargassum sp. and 0.545
+ 0.016% i Turbiwaria sp. Conclusion: Padina sp. had the highest total flavonoid levels compared to
Sargassum sp. and Turbinaria sp. Flavonoid compounds from brown algae have the potential to be used as
analgesic and anti-inflammatory drugs.

Keywords: Scaw ced; Phacophyta: Phytochemicals; Anti-Inflammatory Agents.
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Introduction

Various oral treatments, such as extraction or surgical procedures, can result in complications in the
torm of wounds that cause pain accompanied by inflammation. Inflammation is a protective mechanism for the
body against tussue damage, but it can cause changes in physical and emotional function and reduce the quality
of life T17. The most common approach to reducing pain is the admimistration of analgesic drugs. Analgesic
drugs usually also have the effects of being antipyretic and anti-inflammatory. Analgesic anti-inflammatory
drugs are generally dlassified as stevoids and non-sterouds, which are considered more useful because they
provide real analgesic and anti-inflammatory effects to reduce pain and mflammation, and are less costly than
sterowds 27

Analgesic drugs are the most widely preseribed drugs i the world, although they often cause side
effects. Ttis estimated that among users of long-term analgesic and ant-inflammatory drugs: 15-10"% will have
upper gastrointestinal complaints: 10-25% will saffer from pepuc uleers, especially gastric ulcers; and 1-1%
will have ulcer complications that can be hife-threatening, such as bleeding and perforation. To reduce the side
effects from these drugs, it1s necessary to lind alternative analgesics and ant-mfammatory medicines with
natural ingredients, mainly from plants 737

Indonesia is a c(mr_\‘ that has a very wide sea arca, and about two-thirds of the territory ot the
country consists of ocean. Seaweed is one of the abundant biological resources in Indonesian waters, making up
approximately 8.6% of the total biota in the sea “+7. Brown scaweed is one of the natural resources of the sea,
which s very abundant and generally used as a raw material in the food, cosmetics and medicine mdustries
[5Z. Phenolies are compounds that are widely tound in almost all type of scaweeds, one of which is Turbimaria
sp- They have zmlio\idunmni-pyr(-l ic, analgesic, and anti-inflammatory properties 767

In this context, this study aimed to analyse the total level of flavonoids in brown algae extracts from

Padina sp.. Sargasswm sp., and Turbinara sp. tor possible applications as analgesic and ant-mflammatory drugs.

Material and Methods

Study Design

The research design is a one-shot case study. This study n experimental study with a pre-
experimental design. It was conducted from February until April 2015 in the Phytochemical tory of the
Faculty of Pharmacy at Hasanuddin University. The study samples consisted of three species of brown algae,
namely, Padina sp., Sargassum sp., and Turbinaria sp. The study samples were obtained trom Saug Island,

Panghep Regency. The samphing method used was a convenience sampling method.

Experimental Procedures

The procedures of this study begin with the selection of the samiples to be used, washed and dried.
After that, extracuon of the samples was carried out by a maceraton method using 70% ethanol. iw total
Havonoid level i the three extracts of brown algae samples was detected at three concentrations (1530 ppm,
300 ppm, and 450 ppm; with three repheates each. T'he total flavonoid level was measurad I))' a colorimetric

method with a spectrophotometer and alumininm chloride {A1CL) as the reagent.

Data Analysis
Data were analyzed using IBM SPSS Statistics for Windows Software, version 20 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were used to caleulate mean and standard deviation. A t-test was

used with a significance level of 3%,
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Results

The total Ravonoid levels i Padia sp, Furbimaria sp., and Sargassum sp. are shown in Tables 1, 2 and
3, respectively.

Table 1 shows the results of the measurement of total flavonoid levels from the Padina sp. sample at
three concentrations with three replicates. At a concentration of 150, 300, and +50 ppm, the levels were 0.894

2 0.027%, 0567 £0.013%, and 015 F £ 0.018%, respectively.

Table 1. Results of the measurement of total flavonoid levels in Padina sp.

Concentration  Replication  Absorbance Level (%) Mean (SD)

150 ppm I 0.055 0.908 0.89+ £ 0.027
11 0.056 0912
111 0.045 086+

300 ppm I 0.08F 0918 0.567 £ 0.013
Il 0.119 0.595
11 0.117 0,590

E30 ppm I 0.1k 0.434 0452 0,018
1l 0165 O HG
111 0.166 0165

6
Table 2 shows the results of the measurement of total lavonoid levels from the Turbimaria sp. sample

at three concentrations with three replicates. At a concentration of 150, 300, and £30 ppm, the levels were

0.8 £ 0.016%, 0385 = 0.018%, and 0.262 + 0.003"%, respectively.

Table 2. Results of the measurement of total flavonoid levels in Turbinaria sp.

Concentration  Replication Absorbance Level (%) Mean (SD)

150 ppm 1 0.022 0.763 073 2 0016
1 [SXE 8} 0.732
1 0.017 0.741

300 ppiu I 0.017 0.370 0385 % 0.018
11 0.021 0.379
I 0.033 0405

£50 ppm I 0.025 0.259 0262 £ 0.003
I 0.029 026+
41 0.029 0261

Table 3 shows the results nl'tq\e measurement of total flavonoid levels trom the Sargassum sp. sample
at three concentrations with three replicates. At a concentration of 150, 300, and +30 ppm, the levels were

0.786 £ 0.075%, 0307 £ 0.022%, and 0.287 £ 0,055, respectively.

Table 3. Results of the measurement of total flavonoid levels in Sargassum sp.

Concentration Replication Absorbance Level (%) Mean (SD)
150 ppm I 0.015 0.732 0.786 £ 0.075
1l 0047 0.872
Il 0.020 0754
300 ppm ! 0.039 0419 0107 £ 0022
11 0.040 0421
11 0.022 0.381
+50 ppm 1 0.050 0.295 0.287 + 0.055
11 0.019 0.294
11 0.035 0.273
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Table + shows the total flavonoid level in the samples of Padina sp.. Turbinaria sp., and Sargassum sp. at
cach measured concentration. Figure 1 shows that Padina sp. had the highest level of total flavonoid at each
concentration, tollowed by Sargassum sp. and then Turbindrra sp. Based on their concentrations, the three

samples had the highest to lowest total flavonoid levels from 150 to 300 to £50 ppm.

Table +. Total flavonoid levels in all three samples at each concentration.

Concentration Total Flavonoid Level (%)
Padina sp. Turbinaria sp. Sargassum sp.
150 ppm 0.894 £ 0.027 0745 £ 0,016 0.786 £ 0.075
300 ppim 0.567 £ 0.043 0385 £ 0.018 0.407 £ 0.022
£50 ppm 0454 £ 0,018 0.262 £ 0.003 0.287 £ 0.055
l i
0,9 [
0,8
0,7
0,6 +———— — -
0,5 N o
0,% SR
0,3 |
02 |
0,1
o 4
150 ppm 300 ppm 450 ppm
Padina sp. w===Turbinara sp. e Sargassum sp.

Figure 1. Comparison of the average levels of each of the samples at each concentration.

Discussion
The extraction procedures used a maceration method and 70% ethanol. The advantages of a
maceration method are that it uses simple equipment, s relatively inexpensive, and can avoid heat damage to

the active compound components in the sample ©

87 There are various types of solvents that can be used for
the extraction of Havonoids trom brown algac samples. Although when selecung a solvent, you need to
consider the polarity of the compound. The extraction method and type of solvent used did not aftect the
Navonoid content in these samples. This is because flavonoids tend to have balanced polar and non-polar group
and lllcl'\‘l‘il(’(iﬂll does not depend on the type of solvent used “97.

The total Navonoid level was measured by a colorimetric method using a spectrophotometer and
aluminium: chloride (AICL) as a reagent. Colorimetric method can be used to identify and quantify all
lavonoids in propolis using aluminium chloride or 2 t-dinitro-phenylhydrazine reagents, which form stable

complexes with flavonoid compounds “107

In this study, the measurement results showed that Padina sp.. Sargassum sp.. and Turbinaria ﬁa\ (=
effective anu-inflammatory and analgesic activities based on the flavonoid compounds they contained. Brown
algae Padma sp. and Sargassum sp. taken from Saug Island, Pangkep, Regency, can reduce 1mmmamry levels
in mice, suggesting they can be used as sources of anti-intlammatory agents 787, Also, Sargassum swartzit

(Turner), C. agardh (Phacophyta), and Ulva reticulate Forsskal (Chlorophyta) algae have been tested in animal
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models. This study showed that a 500 mg/kg body weight both the §. swartzii and U. reticula extracts induced

a protective analgesic effect against both thermal stimuli and writhing syndrome, showing central and
peripheral effects. In addition, this study also showed that a methanolic extract of 8. searfzue had anti-
inflammatory cffects on | acute (exudative) and chronic (proliferative) inflammation 767, The study results
are supported by various pharmacological studies conducted on algae showing that the chemical compounds
produced by marine algae have different biological activities, such as anti-inflammatory, anticancer, anti-HIV
anti-mutagenic, and antioxidant properties [117

The higher total flavonoid level in Pading sp. suggests more effective anti-inflammatory and analgesic
actvities than Sargassum spand Turbiaria sp. The content of Havonoid compounds i the Padina sp. extract
were higher thagg the Sargassum sp.extract and they have the potential o be used as amalgesic drugs 707
Various types of flavonoids significantly affect the function of the immune system and inflammatory cells. The
clinical eftects of flavonoids are based on imhibitory mechamsms on prostaglandin in the u-nlraluul peripheral
neryous system. Prostaglandin is produced from arachidonic acid by cyclooxygenase-1 and -2, and it plays an
important role in pain and inflammation.

Flavonoids can also specifically affect the function of enzyme systems that are imvolved in the
inflammation process, specifically tyrosine and serine-threonine protein kinases “12.157. In the peripheral
nervous systen, the analgesic activities of flavonoids play a role in increasing opioid peptide levels and
decreasing the secretion of substances that cause pain, which is related w the inflammatory mediators by
reducing the release of mitric oxide (NO), PGE2, and pro-inflammatory cytokines, as well as increasing the
release of IL-10. Whereas in the central nervous system, the analgesic acuvities of flavonoid compounds play
speaific roles in removing opioid receptors and increasing oproid peptide levels, inhibiting the central calcium
channels, inhibiting the synthesis of prostaglandins, and tacilitating the release of NO rain tissue " 147

The study’s mitations are that further research needs to be conducted using brown algae with Padina

sp and Sargassum sp n order 1o compare their levels of lavonoids w that of Turbinarta sp.

Conclusion -
.2.3
Padma sp. had the highest total flavonoid levels compared o Sargassum sp. and Turbinarta sp.
Flavonoid compounds from brown algae have the potential to he used as analgesic and anti-inflammatory

drugs. However, turther research is needed before they can be applied to humans,
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