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Abstract

Okra is one of the most popular and commercially grown vegetables in different parts of the India due its nutritive, medicinal and
economic value.Generally, green tender pods of okra are used as edible purpose and green varieties are commercially cultivated for
most okra growing areas even export market also dominated by green varieties despite being the higher nutritive value of purple okra
or red okra than green okra. Purple okra has enormous health benefits and can be used as traditional medicine in China and Indonesia.
Several epidemiological studies proof superiority of purple okra over green okra due to presence of different types of antioxidants like
beta-carotene, anthocyanin and phenolic compounds.Higher nutrients’ composition of purple okra can prevent some chronic diseases
like goitre, diabetes, hyperlipidaemia, microbial infections, ulcers, and neurodegenerative diseases, irritation of the stomach and colon,
gonorrhoea, sore throat, dysentery and also lower blood sugar. The fruits of purple okra have beneficial properties like anti-gastric acid,

anti-oxidative, anti-fatigue, anti-inflammatory and even have insecticidal properties.
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1. Introduction

The colour pigmentation of any vegetable crops including
okra has tremendous beneficial effects due to the presence
of different types of powerful antioxidants. Colour is an
important agronomic or marker trait which has appealing
effects to the consumers and breeders, respectively.
Health-conscious consumers now prefer different colour
vegetables including purple okra due to presence of health-
promoting substances (Zhang et al., 2021) like beta-carotene,
anthocyanin and chlorophyll etc. Generally, okra has green
to red pigmentation in stem, leaf, flower and fruit. The green
colour okra is more popular and predominant than purple or
red colour okra in terms of consumer preferences, production
and availability. The chlorophyll is solely responsible for
green colour of okra whereas, accumulation of anthocyanin
combines with chlorophyll responsible for the reddish-purple
colouration in okra. The purple coloration of okra is due to
the accumulation of two major anthocyanins like Cyanidin
3-0-Sambubioside and Delphinidin 3-O-Sambubioside
(zhang et al., 2021). Initially, accumulation of anthocyanin
in okra pods occurs 2 days after anthesis. The anthocyanin
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degradation occurs in accordance of aging of okra fruit which
restrict the harvesting time upto 8 days (Karmakar et al., 2022)
for edible purpose. The anthocyanin pigment plays pivotal role
in nutritive value of okra which gives extra importance to the
purple or red colour variety of okra.

The green podded okra is much more familiar than the
red or purple podded okra despite having high nutritional
qualities and enormous health benefits than the green colour
okra.Predominantly green podded okra is commercially
grown in almost all okra growing areas of the world due to
unavailability of purple or red varieties. Most of the research
and developmental works also oriented with green podded
okra though various epidemiological studies indicated
the superiority of red or purple okra than green okra. The
presence of different types of anthocyanin in red or purple
okra makes the crop a powerhouse of nutrients which
has immense health benefits. Generally immature tender
pods of okra used as fresh vegetablehaving high nutritive
value of carbohydrate, protein, fat, vitamins, minerals like
iron, phosphorus, calcium, magnesium, iodin, dietary fibre,
phenolic compounds, secondary metabolites like alkaloids,
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terpenoids and flavonoids (Adetuyi and lbrahim, 2014),
antioxidants and oils, leaves are used for elimination of free
radicals (Liu et al., 2005), seeds for oil extraction (Gemede et
al., 2015), It plays an important role in human diet. Per 100
g of edible pods, contains 88.6 g of water, 36 kcal of energy,
8.20 g of carbohydrate, 2.10 g protein, 0.20 g of fat, 1.70 g
fibre, 185.00 ug of B-carotene, 0.08 mg riboflavin, 0.04 mg
thiamin, 0.60 mg niacin, 47.00 mg of ascorbic acid, 84.00 mg
calcium, 90.00 mg phosphorus, 1.20 mg of Fe, (Lamont, 1999;
Saifullah and Rabbani, 2009; Gopalan et al., 1971; Dilruba
et al., 2009). Okra leaves contain 81.50 g water, 56.00 kcal
energy, 4.40 g protein, 0.60 g fat, 11.30 g carbohydrate,
2.10 g fibre, 532.00 mg Ca, 70.00 mg P, 0.70 mg Fe, 385.00
ug B-carotene, 59.00 mg ascorbic acid, 2.80 mg riboflavin,
0.25 mg thiamin, 0.20 mg niacin (Gopalan et al., 1971). Okra
seeds contain 20% protein and 20% edible oil (Tindall, 1983;
Charrier, 1984; Oyelade et al., 2003).

Okra being a versatile crop having enormous health
benefits can be used as traditional medicine in China and
Indonesia (Wulandari and Wardani, 2019) although several
epidemiological studies proof superiority of purple okra over
green okra due to presence of different types of antioxidants
like beta-carotene, anthocyanin and phenolic compounds.
Epidemiological study also reported different health-

related benefits of purple okra due to its higher nutrients’
composition that can prevent some chronic diseases like
goitre (Kumar et al., 2010), diabetes, hyperlipidaemia,
microbial infections, ulcers, and neurodegenerative diseases
(Petropoulos et al., 2018), irritation of the stomach and
colon, gonorrhoea, sore throat (Lim, 2012), dysentery
(Wulandari and Wardani, 2019) and also lower blood sugar
(Dubey and Mishra, 2017). The fruits of okra have beneficial
properties like anti-gastric acid, anti-oxidative, anti-fatigue,
and anti-inflammatory (Zhang et al., 2021).

Though there is very limited information regarding purple
fruited okra varieties or genotypes, lines and its beneficial
properties even medicinal values are available in details.

2. Notified Varieties, Genotypes, Lines or Accessions of
Purple Colour Okra

Very few purple colour okra varieties have been reported
or released so far. However, some varieties having purple
pigmentation on different plant parts like stem, leaves, veins
of leaves, flower colour, fruit colour and seeds was reported.
Some of the green varieties having purple pigmentation in
different plant parts was also reported and presented in the
Table 1

Table 1: Different purple or reddish colour okra varieties, genotypes, accessions, and species

Institute associated/
Reported from

Varieties/genotypes/Accessions/
Species of purple okra

Particulars References

Gujarat Bhindi-1 Gujarat Agricultural

University

ArkaAnamika IIHR Bangalore

EMS-8 (Punjab 8) PAU Ludhiana

Kashi Lalima (VROR-157) IIVR Varanasi

Chinese purple okra varieties namely Egypt
Yuncheng (Chinese 1), Xingyun
(Chinese 2) and Red Chien (Chinese 3)

Purple tinge on stem, dark green with purple
tinge on leaves veins

Swamy, 2023

Splashes of purple pigmentation on the
stem, petiole and basal portion of lower
surface of the leaves

Swamy, 2023

Splashes of purple pigmentation on the
stem, petiole and basal portion of lower
surface of the leaves

Swamy, 2023

Red colour stem, Singh et al.
(2015)
Reddish purple fruits rich in anthocyanin Swamy, 2023

and phenolics which is tolerant to YYMV
and OLCV, medium tall with short internodes
and a fruit yield of 14-15 t ha? has been
recommended for both summer and Kharif
season cultivation in Uttar Pradesh, India

Abdel-salam et
al. (2022)

Higher chemical composition, functional
properties, antioxidant activity, and sensory
properties

Red Chien (Chinese 3) Egypt Higher amount of total phenolic, flavonoid Abdel-salam et
contents and antioxidant activity al. (2022)
Table 1: Continue...
»
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Varieties/genotypes/Accessions/ Institute associated/ Particulars References

Species of purple okra Reported from

Red fruited okra genotypes Western Ethiopia Red colour on both sides except one found Temam et al.
red colour inside of fruits (2021)

Anthocyanin content fruit

Red colour at both sides of the petal base

Yora et al. (2018)
El Tahir (2023)

of flower

PB05-291 Indonesia
Purple fruited okra accessions Sudan
Nigeria

Purple colour okra species and Ghana
variety namely GH3801 Pora

Purple colour fruits

Unique purplish pigmented fruit

Swamy, 2023

Oppong-Sekyere
et al. (2011)

3. Purple Okra and its Nutritional Quality

Epidemiological studies indicated the superiority of purple
okra over green okra in terms of antimicrobial property,
antidiabetic potency, nutritive value etc.

The purple okra extract has higher antioxidant capacity,
quercetin and fenolic contents than green okra extract. Anjani
et al. (2018) suggested the quercetin compound containing
purple okra extract showed an antidiabetic potency.

Purple okra powder has also antidiabetic property than green
okra powder and potential to improve fasting blood glucose,
insulin, HOMA-B, and IGF-1 levels (Tyagita et al., 2021).

The purple okra fruits of Chinese 3 variety registered highest
total phenolic, flavonoid contents and antioxidant activity as
compared to other green okra varieties (Faten and Gehan,
2022).

Wulandari and Wardani (2019) suggested from their
study that the purple okra fruit extract has antimicrobial
properties which inhibit the growth of Escherichia coli
bacteria, documented antimicrobial inhibition zone at the
different concentration of treatment from which 40%, 50%
and 60% resulted the best inhibition zone as compared to all
treatments, but not significantly different from 70% and 80%
concentration. As per study it was revealed that purple okra
fruit extract can be used as an alternative to natural medicine
which inhibits growth of bacteria (Escherichia coli).

Anjani et al. (2018) reported from the comparative study
of purple okra and green okra extract that the antioxidant
capacity,fenolic, and quercetin contents of purple okra
extract were higher (417.54 mg 100 g*; 3.60%; 0.45 mg g?)
than green okra extract (341.43 mg 100 g*; 3.58%; 0.27
mg g!). Administration of GOE |, GOE Il, POE | and POE Il in
diabetic did not give a significant effect to changes in body
weight of rats, but effectively could improve repairmen of 8
cell pancreas destruction due to STZ induction. The results
suggested that intervention of green okra extract and purple
okra extract based on quercetin compound showed an
antidiabetic potency of purple okra extract in streptozotocin
induced diabetic rats.

Kumari et al. (2019) suggested that the traits having high
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cluster mean value may be considered for future breeding
programme and revealed that the purple colour okra variety
Kashi Lalima (red pod colour) registered delayed flowering
and higher amount of ascorbic acid and anthocyanin content
mainly due to red colour of pod and lower amount of
chlorophyll a, chlorophyll b and total chlorophyll having high
combining ability.

4. Purple Okra and its Antibiotic Properties

Anthocyanin rich okra genotypes include VROR-157 (Kashi
Lalima) showed insecticidal property against shoot and fruit
borerincidence. The biochemical parameters like total phenol
(62.26 mg 100 g*) and anthocyanin (0.04 OD value) showed
negative correlation with the borer incidence. (Halder et al.,
2015).

5. Purple Okra and its Defence Mechanism

It was also reported that the Anthocyanins have defence
mechanism against UV stress and prevent the penetration
to soft tissue and protect the plant from deleterious effect of
UV radiation. Kargar-Khorrami et al. (2014) suggested that the
increased level of flavonoid content (16% and 30.55% over
control) and anthocyanin content (21.78% and 29.16% over
control) in the UV-B and UV-C treatments respectively of okra
seedlings may be considered as biomarkers of intensity of UV
radiation stress.

6. Conclusion

The different comparative studies and report indicated the
superiority of purple okra than green okra due to its higher
nutritive value and presence of carbohydrate, protein,
fat, vitamins, minerals like iron, phosphorus, calcium,
magnesium, iodin, dietary fibre, phenolic compounds,
secondary metabolites like alkaloids, terpenoids, flavonoids,
antioxidants and oils, leaves are used for elimination of free
radicals from blood vessels. The beneficial properties of purple
okra also addressed different health related issues of human
being, showed insecticidal properties even act as protective
mechanism from UV stresses. The richness purple okra in
terms of higher nutrient content may be better alternative
than green okra for the health conscious peoples.

062



Chakraborty et al., 2024

6. References

Abdel-salam, F.F., Elsharkawy, G.A., 2022. Evaluation of three
chinese varieties of okra (Abelmoschus esculentus L)
cultivated in egypt. Alexandria Science Exchange Journal
43(4), 719-729.

Adetuyi, F.O., Ibrahim, T.A., 2014. Effect of fermentation time
on the phenolic, flavonoid and vitamin C contents and
antioxidant activities of okra (Abelmoschus esculentus)
seeds. Nigerian Food Journal 32(2), 128-137.

Anjani, P.P., Damayanthi, E., Rimbawan, Handharyani, E.,
2018. Antidiabetic potential of purple okra (Abelmoschus
esculentus L.) extract in streptozotocin-induced diabetic
rats. IOP Conference Series: Earth and Environmental
Science 196, 012038.

Annonymous, 2022. Ministry of Agriculture & Farmers
Welfare, Government of India, Gurgaon.Available from:
https://www.nhb.gov.in/. Accessed on: 01.06.2023.

Boulton, R., 2001. The copigmentation of anthocyanins and its
role in the color of red wine: A critical review. American
Journal of Enology and Viticulture 52(2), 67-87.

Butelli, E., Titta, L., Giorgio, M., Mock, H.P., Matros, A.,
Peterek, S., Schijlen, E.G.W.M., Hall, R.D., Bovy, A.G.,
Luo, J., Martin, C., 2008. Enrichment of tomato fruit with
health-promoting anthocyanins by expression of select
transcription factors. Nature Biotechnology 26(11),
1301-1308.

Castellarin, S.D., Pfeiffer, A., Sivilotti, P., Degan, M.,
Peterlunger, E., Di Gaspero, G., 2007. Transcriptional
regulation of anthocyanin biosynthesis in ripening fruits
of grapevine under seasonal water deficit. Plant, Cell &
Environment 30(11),1381-1399.

Charrier, A., 1984. Genetic resources of Abelmoschus
(okra). IBPGR. Rome, Italy, 61.https://pdf.usaid.gov/
pdf_docs/PNAAT275.pdf

Chauhan, D.V.S., 1972. Vegetable production in India (3 Edn.).
Published by Ram Prasad. Sons. Agra., 28-30.

de Pascual-Teresa, S., Moreno, D.A., Garcia-Viguera, C., 2010.
Flavonols and anthocyanins in cardiovascular health:
a review of current evidence. International Journal of
Molecular Sciences 11(4), 1679-1703.

Dilruba, S., Hasanuzzaman, M., Karim, R., Nahar, K., 2009.
Yield response of okra to different sowing time and
application of growth hormones. Journal ofHorticultural
Science& Ornamental Plants 1(1), 10-14.

Dubey, P., Mishra, S., 2017. A review on: Diabetes and okra
(Abelmoschus esculentus). Journal of Medicinal Plants
Studies 5(3), 23-26.

El Tahir, I.M., 2023. Phenotypic variations among okra
(Abelmoschus esculentus (L.) Moench) genetic resources
in Sudan. Genetic Resources 4(7), 20-31.

Gemede, H.F., Ratta, N., Haki, G.D., Woldegiorgis, A.Z.,
Beyene, F., 2015. Nutritional quality and health
benefits of okra (Abelmoschus esculentus): A review.
International Journal of Food Processing Technology 6(6),
1-6.

»
. © 2024 PP House

Ghosh, D., Konishi, T., 2007. Anthocyanins and anthocyanin-
rich extracts: role in diabetes and eye function. Asia
Pacific Journal of Clinical Nutrition 16(2), 200-208.

Gopalan, C., Sastri, B.V.R., Balasubramanian, S.C., 1971.

Nutritive value of Indian foods. National Institute
of Nutrition, New Delhi: Indian Council of Medical
Research.https://www.nin.res.in/downloads/
DietaryGuidelinesforNINwebsite.pdf.
Halder,J., Sanwal, S.K., Rai, A.K., Rai, A.B., Singh, B., Singh,
B.K., 2015. Role of physico-morphic and biochemical
characters of different Okra genotypes in relation to
population of okra shoot and fruit borer, Eariasvittella
(Noctuidae: Lepidoptera). Indian Journal of Agricultural
Sciences 85(2), 278-282.

Jing, P., Bomser, J.A., Schwartz, S.J., He, J., Magnuson, B.A.,
Giusti, M.M., 2008. Structure-function relationships of
anthocyanins from various anthocyanin-rich extracts
on the inhibition of colon cancer cell growth. Journal
of Agricultural and Food Chemistry 56(20), 9391-9398.

Kargar-Khorrami, S., Jamei, R., Hosseini-Sarghen, S. and
Asadi-Samani, M., 2014. Different UV radiation-induced
changes in antioxidant defense system in okra. Revue
Scientifique et Technique-Office International Des
Epizooties 33(1s), 10-19.

Karmakar, P., Vidya, S., Singh, P.M., 2022. Dynamics of
anthocyanin and chlorophyll content in red fruited okra
var. Kashi Lalima. Vegetable Science 49(2), 197-203.

Kumar, S., Dagnoko, S., Haougui, A., Ratnadass, A., Pasternak,
N., Kouame, C., 2010. Okra (Abelmoschus spp.) in
West and Central Africa: Potential and progress on its
improvement. African Journal of Agricultural Research
5(25), 3590-3598.

Kumari, M., Solankey, S.S., Kumar, K., Kumar, M., Singh, A.K.,
2019. Implication of multivariate analysis in breeding
to obtain desired plant type of okra (Abelmoschus
esculentus L. Moench). Current Journal of Applied
Science and Technology 36(4), 1-8.

Lamont, W.J., 1999. Okra-A versatile vegetable
crop. HortTechnology 9(2), 179-184.https://doi.
org/10.21273/HORTTECH.9.2.179.

Li, D., Wang, P., Luo, Y., Zhao, M., Chen, F., 2017. Health
benefits of anthocyanins and molecular mechanisms:
Update from recent decade. Critical Reviews in Food
Science and Nutrition 57(8), 1729-1741.

Lim, T.K., 2012. Edible medicinal and non medicinal plants:
fruits, Springer Science, and Business Media,B.V.3 pp:
160. https://link.springer.com/book/10.1007/978-94-
007-1764-0.

Liu, I.M., Liou, S.S., Lan, T.W., Hsu, F.L.,, Cheng, J.T., 2005.
Myricetin as the active principle of Abelmoschus
moschatus to lower plasma glucose in streptozotocin-
induced diabetic rats. Planta Medica 71(7), 617—-621.

Lorenc-Kukuta, K., Jafra, S., Oszmianski, J., Szopa, J., 2005.
Ectopic expression of anthocyanin 5-O-glucosyl

063


https://www.nhb.gov.in/
https://www.nin.res.in/downloads/DietaryGuidelinesforNINwebsite.pdf
https://www.nin.res.in/downloads/DietaryGuidelinesforNINwebsite.pdf

International Journal of Economic Plants 2024, 11(1): 060-064

transferase in potato tuber causes increased
resistance to bacteria. Journal of Agricultural and Food
Chemistry 53(2), 272-281.

McWhorter, J., 2000. The missing Spanish creoles:
Recoveringthe Birth of Plantation Contact Language
University of California Pressp.77. ISBN 0-520-21999-
6. Retrieved2008-11-29.https://www.ucpress.edu/
book/9780520219991/the-missing-spanish-creoles.

Ndunguru, J., Rajabu, A.C., 2004. Effect of okra mosaic
virus disease on the above-ground morphological
yield components of okra in Tanzania. Scientia
Horticulturae 99(3-4), 225-235.

Olsen, K.M., Slimestad, R., Lea, U.S., Brede, C., Lgvdal, T., Ruoff,
P., Verheul, M., Lillo, C., 2009. Temperature and nitrogen
effects on regulators and products of the flavonoid
pathway: experimental and kinetic model studies. Plant,
Cell and Environment 32(3), 286—299.

Oppong-Sekyere, D., Akromah, R., Nyamah, E.Y., Brenya, E.,
Yeboah, S., 2011. Characterization of okra (Abelmoschus
spp. L.) germplasm based on morphological characters
in Ghana. Journal of Plant Breeding and Crop Science
3(13), 367-378.

Oyelade, 0.J., Ade-Omowaye, B.I.O., Adeomi, V.F., 2003.
Influence of variety on protein, fat contents and some
physical characteristics of okra seeds. Journal of Food
Engineering 57(2), 111-114.

Petropoulos, S., Fernandes, A., Barros, L., Ferreira, |.C., 2018.
Chemical composition, nutritional value and antioxidant
properties of Mediterranean okra genotypes in relation
to harvest stage. Food Chemistry 242, 466—-474.

Saifullah, M., Rabbani, M.G., 2009. Evaluation and
characterization of okra (Abelmoschus esculentus L.
Moench.) genotypes. SAARC. Journal of Agriculure 7(1),
92-99.

Singh, A.P., Kumar, P.P., Kumar, B.A., Bahadur, V., 2017.
Studies on genetic variability, heritability and character
association in okra. International Journal of Bio-Resource
and Stress Management 8(3), 457-462.

Singh, B., Chaubey, T., Upadhyay, D.K., Jha, A.A.S.T.l.K., Pandey,
S.D., Sanwal, S. K., 2015. Varietal characterization of

»
&, © 2024 PP House

okra (Abelmoschus esculentus) based on morphological
descriptions. Indian Journal ofAgricultural Sciences
85(9), 1192-1200.

Swamy, K.R.M., 2023. Origin, distribution, taxonomy,
botanical description, cytogenetics, genetic diversity and
breeding of okra (Abelmoschus esculentus (L.) Moench.).
International Journal of Development Research 13(3),
62026-62046.

Temam, N., Mohammed, W., Aklilu, S., 2021. Variability
assessment of okra (Abelmoschus esculentus (L.)
Moench) genotypes based on their qualitative traits.
International Journal of Agronomy, 1-6.

Tindall, H.D., 1983. Vegetables in the tropics. Macmillan
Press Ltd.

Tyagita, N., Mahati, E., Safitri, A.H., 2021. Superiority of purple
okra (Abelmoschus esculentus) to green okra in insulin
resistance and pancreatic 8 cellimprovement in diabetic
rats. Folia Medica 63(1), 51-58.

Wallace, T.C., Giusti, M.M., 2019. Anthocyanins—nature’s bold,
beautiful, and health-promoting colors. Foods 8(11),
550.

Waulandari, A., Wardani, D.K., 2019. Antimicrobial inhibition
zone test of purple okra (Abelmoschus esculentus)
extract on the growth of gram-negative bacteria. Medical
Laboratory Analysis and Sciences Journal 1(2), 59-64.

Yora, M., Syukur, M. Sobir, S., 2018. Characterization of
phytochemicals and yield components in various okra
(Abelmoschus esculentus) genotypes. Biodiversitas
Journal of Biological Diversity 19(6), 2323-2328.

Zhang, Y., Zhang, T., Zhao, Q., Xie, X,, Li, Y., Chen, Q., Cheng,
F., Tian, J., Gu, H., Huang, J., 2021. Comparative
transcriptome analysis of the accumulation of
anthocyanins revealed the underlying metabolic and
molecular mechanisms of purple pod coloration in okra
(Abelmoschus esculentus L.). Foods 10(9), 2180.

Zhang, Y., Butelli, E., Martin, C., 2014. Engineering anthocyanin
biosynthesis in plants. Current Opinion in Plant
Biology 19, 81-90.

064



