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SUMMARY

Indonesia, an archipelagic country with 81,000 km long coastline, has a
great potential for seaweed production: the most commonly found species there are
red and brown seaweeds. The increased cases of oxidative stress have attracted the
scholar’s attention to explore the importance of antioxidant to resolve various public
health concerns. The seaweeds contain antioxidants including carotenoids, vitamins
E, chlorophylls, and polyphenol of ascorbic acid which prevent the oxidative stress
stimulated by reactive oxygen species (ROS) such as hydroxyl radical, hydrogen
peroxide, superoxide anions and nitric oxide that were reacted with biomolecules
such as DNA, proteins, lipids and change the normal cellular functions which cause
tissue damage and cell death.

Diabetes is considered a major global health threat, which can affect the
people of all ages from different demographic regions. It is commonly known to
result from the defects of beta cells that produced insulin or when the body is not
able to use the secreted insulin. Cancer has become the second most life-threatening
disease and one of the important health problems in worldwide that caused by an
abnormal growth of cells and tissues. Internal causes of cancer may be attributed to
lack of apoptotic function, genetic mutation, oxidative stress, and hypoxia, while the
external cause of cancer may be linked to excessive exposure to ultraviolet rays,
radiation, pollution, smoking, and stress

The current study involved the investigation of crude extracts and three
fractions of S. duplicatum and P. tetrastromatica from two different sites in
phytochemical content, total phenolic content, antioxidant, antidiabetic, anticancer
activities and toxicity. by using Folin-Ciocalteus method, the 2,2-diphernyl-1
picrylhydrazyl (DPPH), a-glucosidase enzyme, 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) and brine shrimp assay, respectively. S.
duplicatum and P. tetrastromatica were extracted with methanol solvent and the
obtained crude extracts were partitioned with three solvents (hormal hexane, ethyl
acetate, and distilled water).

The result of total phenolic content in ethyl acetate fraction of S. duplicatum
and P. tetrastromatica from non-oil extraction site had the highest contents
(105.17+5.12° and 589.79+7.149 mg GAE/g) than those that are obtained from oil
extraction site (66.20+6.54*° and 112.35+4.51° mg GAE/q). Therefore, ethyl acetate
fractions of S. duplicatum and P. tetrastromatica from non-oil extractions had the
best potent of DPPH inhibitory activity (ICso 214.06+16.46° and 25.25+5.15%P
pg/mL) and the highest inhibitory effect against on a-glucosidase enzyme (1Cso
712.5149.44" and 249.12+1.77° pg/mL) as compared to those that are collected
from oil extraction site (ICso 954.65+17.02' and 419.32+9.91° pg/mL). These
fractions equally demonstrated the highest total phenol contents, which might be a
major contributor to the antioxidant activities of the two seaweed species.

The inhibitory activity against on A549 (lung cancer cell line), crude extract
and all fractions of P. tetrastromatica from non-oil extraction site demonstrated the
strongest activities with 1Cso values of 80.44+12.88°, 165.46+0.66°, 70.56+2.562,
77.50+0.43*" jg/mL when compared with those that are from oil extraction site
with ICso values of 136.43+7.12% 169.94+1.19%, 125.10+0.51¢, 134.30+1.14¢
ug/mL. Meanwhile, the lowest activity was found in crude extract and all fractions
of S. duplicatum from oil extraction site (ICso 241.49+3.83, 361.22+3.20' and
236.24+7.24" ng/mL) as a compared to those that are from non-oil extraction site
(ICso 182.41%13.27%, 214.98+1.339, 178.98+1.15", and 227.78+2.36" ug/mL).
According to exposures for toxicity test between 24 h and 48 h incubation time,
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there was no 100% mortality rate found at a different concentration in the crude
extracts and all fractions of S. duplicatum and P. tetrastromatica from two different
sites. However, S. duplicatum and P. tetrasttromatica from oil extraction site were
considered to be mild toxic while those from non-oil extraction had nontoxic after
48 h of incubation.
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