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Abstract
Ulam is a traditional Southeast Asian vegetable that has been consumed and practised by old folks for decades. Several
studies have found that ulam has numerous benefits, including being high in natural antioxidants, antimicrobials, vitamins,
and minerals and being used as an early illness preventive method. Even yet, many ulam have yet to be identified and
documented. This study aimed to identify the carotenoid content and composition in a variety of ulam species as a potential
halal active pharmaceutical ingredient. The individual carotenoid composition was examined in twenty ulam species with
three groups of distinct parts: leaves, fruits, and rhizomes. Using HPLC analysis, neoxanthin, lutein, and β-carotene were
the primary carotenoids discovered in the overall species. The results presented 12 species with 4 carotenoid pigments, 4
species with 3 carotenoid pigments, 2 species with 2 carotenoid pigments and 2 species with 1 carotenoid pigment. Mentha
arvensis (51.38±0.24 µg/g DW) has substantially greater neoxanthin. In contrast, Manihot esculenta (1179±9.90 µg/g DW),
(457±2.12 µg/g DW), and (2434.5±5.66 µg/g DW) had significantly higher β-carotene, lutein, and violaxanthin, respectively.
Naturally available carotenoid sources as prospective components for halal pharmaceutical products will be discovered as a
result of this research. These proven findings have also given communities the confidence to include ulam in their daily diets
because it is a natural source with exceptional biological qualities. © 2023 The Authors. Published by Rynnye Lyan
Resources.

Author Keywords
Active pharmaceutical ingredients;  Carotenoids;  Halal;  Ulam

Index Keywords
beta carotene, carotenoid, neoxanthin, pigment, violaxanthin, xanthophyll; antimicrobial activity, antioxidant
activity, Article, cassava, diet, fruit, high performance liquid chromatography, medicinal plant, Mentha
arvensis, nonhuman, plant leaf, religious slaughter, rhizome, ulam, vegetable

Chemicals/CAS
beta carotene, 7235-40-7; neoxanthin, 14660-91-4; violaxanthin, 126-29-4; xanthophyll, 127-40-2, 52842-48-5

Tradenames
Agilent 1200, Agilent, United States

Manufacturers
Agilent, United States

References
Aruna, G., Baskaran, V.
Comparative study on the levels of carotenoids lutein, zeaxanthin and β-carotene in
Indian spices of nutritional and medicinal importance
(2010) Food Chemistry, 123 (2), pp. 404-409. 

Asai, A., Terasaki, M., Nagao, A.
An epoxide –furanoid rearrangement of spinach neoxanthin occurs in the
gastrointestinal tract of mice and in vitro: Formation and cytostatic activity of
neochrome stereoisomers
(2004) The Journal of Nutrition, 134 (9), pp. 2237-2243. 



11/6/23, 3:26 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1711100577&eid=2-s2.0-85170240116&sort=&clickedL… 2/3

Baseggio, M., Murray, M., Magallanes‐Lundback, M., Kaczmar, N., Chamness, J., Buckler,
E.S., Smith, M.E., Gore, M.A.
Natural variation for carotenoids in fresh kernels is controlled by uncommon
variants in sweet corn
(2020) The Plant Genome, 13 (1), p. e20008. 

Bashir, A.M.
Awareness of purchasing halal food among non-muslim consumers: an explorative
study with reference to Cape Town of South Africa
(2020) Journal of Islamic Marketing, 11 (6), pp. 1295-1311. 

Boy, H.I.A., Rutilla, A.J.H., Santos, K.A., Ty, A.M.T., Alicia, I.Y., Mahboob, T., Tangpoong,
J., Nissapatorn, V.
Recommended medicinal plants as source of natural products: a review
(2018) Digital Chinese Medicine, 1 (2), pp. 131-142. 

Chaiareekitwat, S., Latif, S., Mahayothee, B., Khuwijitjaru, P., Nagle, M., Amawan, S.,
Müller, J.
Protein composition, chlorophyll, carotenoids, and cyanide content of cassava
leaves (Manihot esculenta Crantz) as influenced by cultivar, plant age, and leaf
position
(2022) Food Chemistry, 372, p. 131173. 

Chen, Q.H., Wu, B.K., Pan, D., Sang, L.X., Chang, B.
Beta-carotene and its protective effect on gastric cancer
(2021) World Journal of Clinical Cases, 9 (23), p. 6591. 

Colasuonno, P., Lozito, M.L., Marcotuli, I., Nigro, D., Giancaspro, A., Mangini, G., De Vita,
P., Blanco, A.
The carotenoid biosynthetic and catabolic genes in wheat and their association with
yellow pigments
(2017) BMC genomics, 18, p. 122. 

Cruet‐Burgos, C., Cox, S., Ioerger, B.P., Perumal, R., Hu, Z., Herald, T.J., Bean, S.R.,
Rhodes, D.H.
Advancing provitamin A biofortification in sorghum: Genome‐wide association
studies of grain carotenoids in global germplasm
(2020) The Plant Genome, 13 (1), p. e20013. 

Hermanns, A.S., Zhou, X., Xu, Q., Tadmor, Y., Li, L.
Carotenoid pigment accumulation in horticultural plants
(2020) Horticultural Plant Journal, 6 (6), pp. 343-360. 

Husin, N.A., Ghazali, A.S.M., Roslan, F.A.M., Bahrain, M.M.M.S.
Halal medicine: Do doctors have the true awareness?
(2015) IJABER, 13 (7), pp. 5173-5184. 

Kim, H.M., Jung, J.H., Kim, J.Y., Heo, J., Cho, D.H., Kim, H.S., An, S., Bae, S.
The protective effect of violaxanthin from Nannochloropsis oceanica against
ultraviolet B‐ induced damage in normal human dermal fibroblasts
(2019) Photochemistry and Photobiology, 95 (2), pp. 595-604. 

Landi, M., Zivcak, M., Sytar, O., Brestic, M., Allakhverdiev, S.I.
Plasticity of photosynthetic processes and the accumulation of secondary
metabolites in plants in response to monochromatic light environments: A review
(2020) Biochimica et Biophysica Acta (BBA)-Bioenergetics, 1861 (2), p. 148131. 

Mitra, S., Rauf, A., Tareq, A.M., Jahan, S., Emran, T.B., Shahriar, T.G., Dhama, K., Uddin,
M.S.
Potential health benefits of carotenoid lutein: an updated review
(2021) Food and Chemical Toxicology, p. 112328. 



11/6/23, 3:26 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1711100577&eid=2-s2.0-85170240116&sort=&clickedL… 3/3

Mohd Hatta, F.A., Othman, R.
Carotenoids as Potential Biocolorants: A Case Study of Astaxanthin Recovered
from Shrimp Waste
(2020) Carotenoids: Properties, Processing and Applications, pp. 289-325. 
Charis M.G. (Ed). United Kingdom: Elsevier

Mukhtar, A., Butt, M.M.
Intention to choose halal products: the role of religiosity
(2012) Journal of Islamic Marketing, 3 (2), pp. 108-120. 

Nesterenko, S., Sink, K.C.
Carotenoid profiles of potato breeding lines and selected cultivars
(2003) HortScience, 38 (6), pp. 1173-1177. 

Ospina, M.A., Pizarro, M., Tran, T., Ricci, J., Belalcazar, J., Luna, J.L., Londoño, L.F.,
Becerra Lopez‐Lavalle, L.A.
Cyanogenic, carotenoids and protein composition in leaves and roots across seven
diverse population found in the world cassava germplasm collection at CIAT,
Colombia
(2021) International Journal of Food Science and Technology, 56 (3), pp. 1343-1353. 

Othman, R.
(2009) Biochemistry and genetics of carotenoid composition in potato tubers, 
New Zealand: Lincoln University, PhD. Dissertation

Othman, R., Fatimah, A.M.Z., Norazian, M.H.
Characterisation of carotenoid and total retinol equivalent content in Ulam and
medicinal species as alternative food intervention to combat vitamin a deficiency
(2017) Journal of Pharmacy and Nutrition Sciences, 7 (3), pp. 81-87. 

Yaacob, J.S., Halim, N.A.A., Ashokhan, S., Ali, H., Othman, R.
Distribution of carotenoids and vitamin A activity in aerial organs of selected
underutilized Malaysian “Ulam” or traditional vegetables (Averrhoa carambola,
Manihot esculenta and Ipomoea batatas)
(2018) Pigment and Resin Technology, 48 (2), pp. 148-155. 

You, Y., Suzana, S., Hasnah, H., Hanis, M.Y.
More Ulam for your brain: a review on the potential role of Ulam in protecting
against cognitive decline
(2018) Sains Malaysiana, 47 (11), pp. 2713-2729. 

Correspondence Address
Mohd Hatta F.A.; Institute of Islam Hadhari, Selangor, Malaysia; email: farahayuni@ukm.edu.my

Publisher: Rynnye Lyan Resources

ISSN: 25502166
Language of Original Document: English
Abbreviated Source Title: Food Res.
2-s2.0-85170240116
Document Type: Article
Publication Stage: Final
Source: Scopus

Copyright © 2023 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.


