
foods

Article

Nutritional Profile, Antioxidative and Antihyperglycemic
Properties of Padina tetrastromatica from Tioman
Island, Malaysia

Kishneth Palaniveloo 1,* , Liaw Yee-Yinn 2, Leong Jia-Qi 2, Alvin Chelliah 3, Song Sze-Looi 4,
Thilahgavani Nagappan 5,6,* , Shariza Abdul Razak 7,* , Kamal Dua 8,9 , Jestin Chellian 2,
Dinesh Kumar Chellappan 2 and Anil Philip Kunnath 10,*

����������
�������

Citation: Palaniveloo, K.; Yee-Yinn,

L.; Jia-Qi, L.; Chelliah, A.; Sze-Looi, S.;

Nagappan, T.; Razak, S.A.; Dua, K.;

Chellian, J.; Chellappan, D.K.; et al.

Nutritional Profile, Antioxidative and

Antihyperglycemic Properties of

Padina tetrastromatica from Tioman

Island, Malaysia. Foods 2021, 10, 1932.

https://doi.org/10.3390/

foods10081932

Academic Editors: Sang-Hoon Lee

and Ginnae Ahn

Received: 25 June 2021

Accepted: 4 August 2021

Published: 20 August 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Institute of Ocean and Earth Sciences, Universiti Malaya, Kuala Lumpur 50603, Malaysia
2 Department of Life Sciences, International Medical University, Bukit Jalil, Kuala Lumpur 57000, Malaysia;

liawyeeyinn@gmail.com (L.Y.-Y.); ivyleong1996@yahoo.com (L.J.-Q.); jestin_chellian@imu.edu.my (J.C.);
dinesh_kumar@imu.edu.my (D.K.C.)

3 Reef Check Malaysia, Suite 5.19–5.22, Wisma Central, Jalan Ampang, Kuala Lumpur 50450, Malaysia;
alvinchelliah@gmail.com

4 Institute for Advanced Studies, Universiti Malaya, Kuala Lumpur 50603, Malaysia; szelooi@um.edu.my
5 School of Marine and Environmental Sciences, Universiti Malaysia Terengganu,

Kuala Terengganu 21030, Malaysia
6 Institute of Marine Biotechnology, Universiti Malaysia Terengganu, Kuala Terengganu 21030, Malaysia
7 Nutrition and Dietetics Program, School of Health Sciences, Health Campus, Universiti Sains Malaysia,

Kubang Kerian 16150, Malaysia
8 Discipline of Pharmacy, Graduate School of Health, University of Technology Sydney,

Ultimo, NSW 2007, Australia; Kamal.Dua@uts.edu.au
9 Australian Research Centre in Complementary and Integrative Medicine, Faculty of Health,

University of Technology Sydney, Ultimo, NSW 2007, Australia
10 Division of Applied Biomedical Science and Biotechnology, School of Health Sciences,

International Medical University, Bukit Jalil, Kuala Lumpur 57000, Malaysia
* Correspondence: kishneth@um.edu.my (K.P.); thila.vani@umt.edu.my (T.N.); shariza@usm.my (S.A.R.);

anilphilip_kunnath@imu.edu.my (A.P.K.); Tel.: +60-13-8789630 (K.P.); +60-16-2313367 (T.N.);
+60-19-9644043 (S.A.R.); +60-12-6187831 (A.P.K.)

Abstract: Seaweeds are an important ingredient of functional foods recommended for daily food,
due to their unique compositions and nutritional value. Padina tetrastromatica is a brown edible
seaweed that is commonly found along the coastal regions of Peninsular Malaysia and consumed
as food by some coastal communities. This study investigates the nutritional and antihyper-
glycaemic potential of P. tetrastromatica extracts, which is generally accepted as an important
functional food. In our methodology, we induced diabetes intraperitoneally in experimental
animals with a dose of 65 mg kg−1 body weight of streptozotocin. Oral treatment with 200 and
400 mg kg−1 of P. tetrastromatica ethanolic and ethyl acetate extracts were initiated, respectively,
to experimental rats once daily for 18 days. Metformin was used as the positive control. Biochem-
ical estimations and histopathological analysis were included in this study. Treatment with
P. tetrastromatica extracts significantly lowered the plasma glucose levels in Streptozotocin-
induced diabetic rats. In addition, P. tetrastromatica extract treatment also showed a signifi-
cant reduction in serum alanine transaminase levels. However, no significant changes were
observed in serum aspartate transaminase levels. The ethyl acetate extract of P. tetrastromatica at
400 mg kg−1 dose shows some nephroprotective effect, which is observed from the significant
increase in the plasma albumin levels. Histopathological evaluation revealed no marked mor-
phological changes in tissues of the isolated organs of the ethyl acetate extract-treated group,
revealing the safe nature of P. tetrastromatica.
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