
Research Article Open Access

Volume 5 • Issue 3 • 1000239J Hortic, an open access journal
ISSN: 2376-0354

Open AccessShort Communication

Acikgoz and Adiloglu, J Hortic 2018, 5:3
DOI: 10.4172/2376-0354.1000239Journal of Horticulture J

ou
rnal of Horticulture

ISSN: 2376-0354

*Corresponding author: Funda Eryilmaz Acikgoz, Department of Plant and 
Animal Production, Vocational College of Technical Sciences, Namik Kemal 
University, Tekirdag, Turkey, Tel: (+90 282) 2504038; E-mail: feryilmaz@nku.edu.tr 

Received June 19, 2018; Accepted July 24, 2018; Published July 31, 2018

Citation: Acikgoz FE, Adiloglu S (2018) A Review on a New Exotic Vegetable for 
Turkey: Malabar Spinach (Basella alba L. or Basella rubra L.). J Hortic 5: 239. doi: 
10.4172/2376-0354.1000239

Copyright: © 2018 Acikgoz FE, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

A Review on a New Exotic Vegetable for Turkey: Malabar Spinach 
(Basella alba L. or Basella rubra L.)
Funda Eryilmaz Acikgoz1* and Sevinc Adiloglu2

1Department of Plant and Animal Production, Vocational College of Technical Sciences, Namik Kemal University, Tekirdag, Turkey
2Department of Soil Science and Plant Nutrition, Faculty of Agriculture, Namik Kemal University, Tekirdag, Turkey

Keywords: Indian; Ceylon or vine spinach; Basella alba L. or Basella 
rubra L; New-Exotic-Vegetable for Turkey; Functional food

Introduction 
This review introduces the taxonomic specifications, botanical 

properties, ecological demands and information about cultivation, 
some pharmacognosy and some biochemical contents of Malabar 
spinach. 

Malabar spinach (Basella alba L., Synonym: Basella rubra Roxb.) 
belongs to the Basellaceae family [1]. Linnaeus has named the plant 
taxonomically and identified two species as Basella rubra L. and Basella 
alba L. These two species are differentiated by their leaf characteristics 
and stem colors [1-4].

Basella alba L. or Basella rubra L. is known as Malabar spinach, 
Indian spinach, Ceylon spinach, climber spinach and vine spinach 
[5,6]. Common names are Malabar spinach in English, espinaca blanca 
de Malabar in Spanish, basella in French, spinacio della cina in Italian 
and indischer spinat in German [1,7]. It is thought to be originated in 
India and Indonesia and naturally grown in tropical Asia and tropical 
Africa [8].

Malabar spinach is a perennial plant. Roots are fibrous and show 
lateral expansion. The stem is fleshy, succulent, thin, smooth and bright 
and can be in different colors depending on the stem variety properties. 
The stem can be as high as 8-10 m. The leaves distribute spirally on the 
stem. Leaf stalk is short and leaf is oblong as the leaf length is longer 
than its width. Side branching can be observed on the stem. Flowers 
occur in the leaf seat and can be white, red or pink depending on the 
variety. Bractea leaves are small and scaly. Fruits are small and can 
be either red or black. Seeds have black-brown and thick testa whose 
surface is bright and rough. The seeds can be kept for four years under 
proper conditions (Figures 1-7) [1,9-12]. (Original pictures belong to 
Basella rubra L.).

Malabar spinach can be grown easily under proper soil 
and climate conditions [13]. Hot and sun-drenched climate is 
appropriate and cultivation is recommended to be in long days. 
High rational humidity is important in cultivation as humidity is 
essential to inhibit flowering that causes bitterness in the leaves. 
The plant grows optimum at 32ºC and when the temperature drops 
to 26ºC developments is depressed. The optimum temperature for 
seed germination is 18-23ºC. Direct sunlight or penumbra and 
windproof areas are ideal for production. The plant prefers soils of 

warm, highly productive, rich in organics, moist and well drained. 
The roots develop well in soils of pH 6.5-6.8 [12]. Malabar spinach is 
responsive to complement chemical and organic fertilizer. A private 
rate of fertilization is up to 100 t.ha-1 organic manure complement 
with 250 kg.ha-1 10:10:20 nitrogen, phosphor, and potassium before 
planting. Straw mulching is useful particularly in the initial stages 
of development and during dry periods to preserve water. For seed 
production, fruits are selected when dry; a seed yield of 1000-2000 
kg.ha-1 can be obtained [10].

Malabar spinach requires almost no care except for climber the 
stem regularly as the stem has a climbing stem structure. The roots are 
not very strong therefore the root collars should be filled well. 
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Figure 1: The young plant of Malabar spinach (Original).
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Malabar spinach can grow from the seeds or seedling. Soaking 
for one day is recommended for grown using seeds. Seeds can be 
germinated in 10-21 days under proper circumstances. The plant is 
suitable for continuous harvesting. The stem, branches, leaves and 
young flower sprouts can be harvested during the production season. 
The yield may be up to 1.5 kg per plant. Harvest keeps on at orderly 
intervals for up to 6 months, while the leaves happen too small. To 
reduce corruption the shoots are bonded in bunches. Malabar spinach 
holds as one day at temperatures of 20-300C. For longer preservation, 
the crop should be held in a cool [10].

The true spinach is highly preferred in winter worldwide [12]. 
However, Malabar spinach prefers warm climate. This can make 
Malabar spinach to be consumed just like true spinach during summer 
when true spinach can be found rarely on the market. 

Malabar spinach is new for Turkey, besides being healthy and 
nutritious; it is also a functional food. Functional foods affect health in 
a positive manner in terms of decreasing disease risks and aiming more 
than one body functions [14-16].

Prominence, consumption and popularization of this plant which 
is rich in antioxidants and organics, is important not only because of its 
nutritious value but also because it can be a functional food for health 
protection.

Pharmacognosy and biochemical studies of Basella alba L. 
or Basella rubra L.

Pharmacognosy is a scientific field studying natural active 
ingredients and medications. It analyzes the use of these natural 
ingredients for medical treatments and/or as protective agents [17]. 
Malabar spinach has been of interest because of its pharmacognosy 
properties. It has been known as a local medical plant besides 
consumption of its creeping stem, leaves and young flower sprouts in 
the countries where it is cultivated [1-18].

Figure 5: Root, stem and leaves of Malabar spinach (Original). 

Figure 2: The general appearance and the stem structure of Malabar spinach 
(Original).

Figure 3: Flower shoots and colorful stem of Malabar spinach (Original).

Figure 4: Flowers shoots of Malabar spinach (Original).
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It has been indicated that this plant is a good source for health due 
to some mineral, protein, oil, carbohydrate, fiber, carotenoid, organic 
acid, vitamins and basellasaponin contents of the freshly consumed 
ground surface organs [1,10,13,19-22].

Fresh Malabar spinach of 100 g contains 93 g water, 19 kcal energy, 
1.8 g protein, 0.3 g fat, 109 mg Ca, 52 mg, P, 1.2 g Fe, 65 mg Mg, 510 mg 
K, 24 mg Na, 0.43 mg Zn, 8000 IU Vitamin A, 0.05 mg thiamin, 0.16 
mg riboflavin, 0.50 mg niacin and 102 mg ascorbic acid [23,24]. In the 

reference [21], Malabar spinach contains 98.7 mg.100g-1 vitamin C, 5% 
protein, 1.5% fiber, 0.7% fat, 250.0 mg.100g-1 Ca, 4.0 mg.100g-1 Fe. The 
reference [25] determined that Malabar spinach contains 15.9 g.100g-1 
ash, 27.7 g.100g-1 protein, 3.1 g.100g-1 fat, 42.1 g.100g-1 carbohydrate, 
306.7 kcal.100g-1 energy, 400.0 mg.100g-1 Vitamin C, 48.7 mg.100g-1 
Ca, 21.5 mg.100g-1 Fe and 11.3 g.100g-1 fiber. Moreover, it was found 
that daily consumption of Malabar spinach affects storage of vitamin 
A positively [26].

Malabar spinach was found to be rich in kaempferol which is a 
flavonoid which is protective against cardiovascular diseases and cancer 
[23]. This plant has also antioxidant and phenolic compounds [27,28]. 
Anthocyanin which is a natural color pigment is present in stem, leaves 
and flowers [29]. The antiradical activity was found to be 0.7 (1/EC50), 
total phenolic compound was found to be 15.5 (mg GAE/g db) and 
total flavonoid content was found to be 6.2 (mg RE/g db) [25].

Vegetative parts of Malabar spinach are rich in terms of biochemical 
properties [1]. Moreover, this plant has wound healing effect [30], 
antibacterial activity [31] and antiviral activity, especially the ones with 
red stem [32], anti-inflammatory effect [33] and antiulser effect [34]. 

Conclusion 
Cultivation of Malabar spinach has been carried out especially in 

summer to replace the true spinach Spinacea oleracea L. This plant 
plays important roles in human health due to its antibacterial, antiviral, 
antiulser, antioxidant properties and rich vitamin and chemical 
composition. It has been emphasized in this review that fresh use of this 
plant, its recognition and popularization in Turkey could be important 
as it is expected worldwide.

Acknowledgement

The abstract of this paper has been presented in the International Agricultural 
Science Congress, 2018.

References

1.	 Deshmukh SA, Gaikwad DK (2014) A review of the taxonomy, ethno botany, 
photochemistry and pharmacology of Basella alba (Basellaceae). J Appl Pharm 
Sci 40: 153-165. 

2.	 Ray T, Roy SC (2007) Phylogenetic relationships between members of 
Amaranthaceae and Chenopodiaceae of lower gangetic plains using RAPD 
and ISSR markers. Bangladesh J Botany 36: 21-28.

3.	 Cook A (2010) Linnaeus and Chinese plants: A test of the linguistic imperialism 
thesis. Notes and Records of the Royal Society 64: 121-138.

4.	 Adhikari R, Kumar N, Shruthi SD (2012) A review on medicinal importance of 
Basella alba L. Int J Pharm Sci Drug Res 4: 110-114.

5.	 Roy SK, Gangopadhyay G, Mukherjee KK (2010) Is stem twining form of 
Basella alba L. a naturally occurring variant? Curr Sci 98: 1370-1375.

6.	 Sen K, Goel A, Rawal S, Mahajan N, Baboo S, et al. (2010) Antimicrobial 
activity of Basella rubra leaves. Int J Pharm Sci Res 1: 88-91.

7.	 Eland S (2008) Plant biographies. 

8.	 Saroj V, Rao PS, Rao SK, Krunal S (2012) Pharmacognostical study of Basella 
alba stem. Int J Pharm Biol Sci 3: 1093-1094.

9.	 Almeida MR (2003) Flora of Maharashtra. Blatter Herbarium, St. Xavier’s 
College, Mumbai 4: 278.

10.	Grubben GJ, Denton OA  (2004) Plant resources of tropical Africa 2. 
Vegetable. Wageningen, Leiden: PROTA Foundation, Backhuys, CTA pp: 103-
111.

11.	Rathee S, Ahuja D, Rathee P, Thanki M, Rathee D (2010) Cytotoxic and 
antibacterial activity of  Basella alba whole plant: A relatively unexplored 
plant. Pharmacologyonline 3: 651-658.

12.	Mahr S (2014) Malabar spinach, Basealla alba. 

Figure 6: Fruits of Malabar spinach (Original).

Figure 7: Appearance of seed of the plant.

http://japsonline.com/admin/php/uploads/1174_pdf.pdf
http://japsonline.com/admin/php/uploads/1174_pdf.pdf
http://japsonline.com/admin/php/uploads/1174_pdf.pdf
https://doi.org/10.3329/bjb.v36i1.1544
https://doi.org/10.3329/bjb.v36i1.1544
https://doi.org/10.3329/bjb.v36i1.1544
https://doi.org/10.1098/rsnr.2009.0051
https://doi.org/10.1098/rsnr.2009.0051
http://oaji.net/articles/2014/364-1401974410.pdf
http://oaji.net/articles/2014/364-1401974410.pdf
https://www.jstor.org/stable/24107517
https://www.jstor.org/stable/24107517
http://ijpsr.com/bft-article/antimicrobial-activity-of-basella-rubra-leaves/?view=fulltext
http://ijpsr.com/bft-article/antimicrobial-activity-of-basella-rubra-leaves/?view=fulltext
http://www.plantlives.com/docs/B/Basella-alba.pdf
http://edepot.wur.nl/417517
http://edepot.wur.nl/417517
http://edepot.wur.nl/417517
https://pdfs.semanticscholar.org/7183/1fb1db44c7a920c23a12f9a2b3e667382b10.pdf?_ga=2.134086536.781487251.1532409846-25110982.1529050478
https://pdfs.semanticscholar.org/7183/1fb1db44c7a920c23a12f9a2b3e667382b10.pdf?_ga=2.134086536.781487251.1532409846-25110982.1529050478
https://pdfs.semanticscholar.org/7183/1fb1db44c7a920c23a12f9a2b3e667382b10.pdf?_ga=2.134086536.781487251.1532409846-25110982.1529050478
https://wimastergardener.org/article/malabar-spinach-basella-alba/


Citation: Acikgoz FE, Adiloglu S (2018) A Review on a New Exotic Vegetable for Turkey: Malabar Spinach (Basella alba L. or Basella rubra L.). J 
Hortic 5: 239. doi: 10.4172/2376-0354.1000239

Page 4 of 4

Volume 5 • Issue 3 • 1000239J Hortic, an open access journal
ISSN: 2376-0354

13.	Palada MC, Crossman SMA (1999) Evaluation of tropical leaf vegetables in 
the Virgin Islands. Perspectives on new crops and new uses, ASHS press, 
Alexandria, VA. Pp: 388-393. 

14.	Boyacioglu D (2013) Functional expenditures.

15.	Adiloglu S, Eryilmaz Acikgoz F, Adiloglu A, Daglioglu F, Barut Gok S, et al. 
(2015) The effect of different doses of nitrogen (N) application on the antioxidant 
activity and phenolic material ingredient of sorrel (Rumex acetosa L.). Eurasian 
J Forest Sci 3: 12-18. 

16.	Eryilmaz Acikgoz F, Hasturk Sahin F, Altan DD, Aktas T (2017) Changes in 
nutritional properties of sorrel (Rumex acetosa L.) plant dried using different 
drying methods. Oxidation Communications 40: 389-400.

17.	Tanker M,  Tanker N  (1990) Pharmacognosy volume 2, Ankara University 
Faculty of Pharmacy Publications, No. 65, Ankara.

18.	Kumar S, Prasad AK, Iyer SV, Vaidya SK (2013) Systematic pharmacognostical, 
phytochemical and pharmacological review on an ethno medicinal plant, 
Basella alba L. J Pharmacog Phytotherapy 5: 53-58.

19.	Duke JA, Ayensu ES (1985) Medicinal plants of China. 

20.	Toshiyuki M, Kazuhiro H, Masayuki Y (2001) Medicinal foodstuffs XXIII 
structures of new oleanane- type Triterpene- oligoglycosides, Basellasaponins 
A, B, C and D from the fresh aerial parts of Basella rubra L. Chem Pharm Bull 
49: 776 - 779.

21.	Lyimo M, Temu RPC, Mugula JK (2003) Identification and nutrient composition 
of indigenous vegetables of Tanzania. Plant Foods Hum Nutr 58: 85-92.

22.	Khare CP (2007) Indian medicinal plants: An Illustrated Dictionary. Springer-
Verlag Berlin/ Heidelberg p: 83.

23.	Yang RY, Lin S, Kuo G (2008) Content and distribution of flavonoids among 91 
edible plant species. Asian Pacific J Clinical Nut 17: 275-279.

24.	United States Department of Agriculture (USDA) (2018) Agricultural Research. 
Service National Nutrient Data base for Standard Reference Release.

25.	Maisuthisakul P, Pasuk S, Ritthiruangdej P (2008) Relationship between 
antioxidant properties and chemical composition of some Thai plants. J Food 
Compost Anal 21: 229-240.

26.	Haskell MJ, Jamil KM, Hassan F, Preerson JM, Hassian MI, et al. (2004) Daily 
consumption of Indian Spinach (Basella alba) or sweet potatoes has positive 
effect on total body vitamin A store in Bangladeshi men. Am J Clin Nutr 80: 
705-714.

27.	Olajire AA, Azeez L (2011) Total antioxidant activity, phenolic, flavonoid and 
ascorbic acid contents of Nigerian vegetables. Afr J Food Sci Tech 2: 022-029.

28.	Reshmi SK, Aravindhan KM, Suganya Devi P (2012) Antioxidant analysis of 
betacyanin extracted from Basella alba fruit. Int J Pharm Tech Res 4: 900-913.

29.	Glassgen WE, Metzger JW, Heuer S, Strack D (1993) Betacyanins from fruits 
of Basella rubra. Phytochemistry 33: 1525-1527.

30.	Mohammed Haneefa KP, Abraham A, Saraswathi R, Mohanta GP, Nayar C 
(2012) Formulation and evaluation of herbal gel of Basella alba for wound 
healing activity. Int J Pharm Sci Res 4: 1642-1648.

31.	Oyewole OA, Kalejaiye OA (2012) The antimicrobial activities of ethanolic 
extracts of Basella alba on selected microorganisms. Scientific J Microbio 1: 
113-118.

32.	Dong C, Hayashi K, Mizukoshi Y, Lee J, Hayashi T (2012) Structures of acidic 
polysaccharides from Basella rubra L. and their antiviral effects. Int J Biol 
Macromol 50: 245-259.

33.	Kumar V, Bhat ZA, Kumar D, Bohra P, Sheela S (2011) In vitro anti-inflammatory 
activity of leaf extracts of Basella alba Linn. Var. alba. Int J Drug Dev & Res 
3: 176-179.

34.	Venkatalakshmi P, Senthamaraiselvi V (2012) Antiulcer effect of Basella 
alba leaf extract in Aspirin induced Albino rats. Int J Pharm Sci Res 3: 2539-
2542.

https://hort.purdue.edu/newcrop/proceedings1999/v4-388.html
https://hort.purdue.edu/newcrop/proceedings1999/v4-388.html
https://hort.purdue.edu/newcrop/proceedings1999/v4-388.html
https://doi.org/10.31195/ejejfs.333090
https://doi.org/10.31195/ejejfs.333090
https://doi.org/10.31195/ejejfs.333090
https://doi.org/10.31195/ejejfs.333090
https://www.researchgate.net/publication/316959138_Changes_in_nutritional_properties_of_sorrel_Rumex_acetosa_L_plant_dried_using_different_drying_methods
https://www.researchgate.net/publication/316959138_Changes_in_nutritional_properties_of_sorrel_Rumex_acetosa_L_plant_dried_using_different_drying_methods
https://www.researchgate.net/publication/316959138_Changes_in_nutritional_properties_of_sorrel_Rumex_acetosa_L_plant_dried_using_different_drying_methods
http://www.academicjournals.org/article/article1381400671_Kumar et al.pdf
http://www.academicjournals.org/article/article1381400671_Kumar et al.pdf
http://www.academicjournals.org/article/article1381400671_Kumar et al.pdf
https://doi.org/10.1248/cpb.49.776
https://doi.org/10.1248/cpb.49.776
https://doi.org/10.1248/cpb.49.776
https://doi.org/10.1248/cpb.49.776
https://link.springer.com/article/10.1023/A:1024044831196
https://link.springer.com/article/10.1023/A:1024044831196
https://www.springer.com/in/book/9780387706375
https://www.springer.com/in/book/9780387706375
https://pdfs.semanticscholar.org/e34d/1882dc846ded7c9bc96ce266b16fb2f694cf.pdf
https://pdfs.semanticscholar.org/e34d/1882dc846ded7c9bc96ce266b16fb2f694cf.pdf
https://ndb.nal.usda.gov/ndb/foods
https://ndb.nal.usda.gov/ndb/foods
https://doi.org/10.1016/j.jfca.2007.11.005
https://doi.org/10.1016/j.jfca.2007.11.005
https://doi.org/10.1016/j.jfca.2007.11.005
https://doi.org/10.1093/ajcn/80.3.705
https://doi.org/10.1093/ajcn/80.3.705
https://doi.org/10.1093/ajcn/80.3.705
https://doi.org/10.1093/ajcn/80.3.705
https://www.interesjournals.org/articles/total-antioxidant-activity-phenolic-flavonoid-and-ascorbic-acid-contents-of-nigerian-vegetables.pdf
https://www.interesjournals.org/articles/total-antioxidant-activity-phenolic-flavonoid-and-ascorbic-acid-contents-of-nigerian-vegetables.pdf
http://www.sphinxsai.com/2012/july_sept12/Pharm/pdfpharm/PT=02(900-913)JS 12.pdf
http://www.sphinxsai.com/2012/july_sept12/Pharm/pdfpharm/PT=02(900-913)JS 12.pdf
https://doi.org/10.1016/0031-9422(93)85126-c
https://doi.org/10.1016/0031-9422(93)85126-c
https://pdfs.semanticscholar.org/604e/9317621f0a37132c62127adac026205f2139.pdf
https://pdfs.semanticscholar.org/604e/9317621f0a37132c62127adac026205f2139.pdf
https://pdfs.semanticscholar.org/604e/9317621f0a37132c62127adac026205f2139.pdf
https://doi.org/10.20286/nova-jmbs-040245
https://doi.org/10.20286/nova-jmbs-040245
https://doi.org/10.20286/nova-jmbs-040245
https://doi.org/10.1016/j.carbpol.2010.12.073
https://doi.org/10.1016/j.carbpol.2010.12.073
https://doi.org/10.1016/j.carbpol.2010.12.073
http://www.ijddr.in/abstract/invitro-antiinflammatory-activity-of-leaf-extractsof-basella-alba-linn-var-alba-5583.html
http://www.ijddr.in/abstract/invitro-antiinflammatory-activity-of-leaf-extractsof-basella-alba-linn-var-alba-5583.html
http://www.ijddr.in/abstract/invitro-antiinflammatory-activity-of-leaf-extractsof-basella-alba-linn-var-alba-5583.html
http://ijpsr.com/bft-article/anti-ulcer-effect-of-basella-alba-leaf-extract-in-aspirin-induced-albino-rats/?view=fulltext
http://ijpsr.com/bft-article/anti-ulcer-effect-of-basella-alba-leaf-extract-in-aspirin-induced-albino-rats/?view=fulltext
http://ijpsr.com/bft-article/anti-ulcer-effect-of-basella-alba-leaf-extract-in-aspirin-induced-albino-rats/?view=fulltext

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Pharmacognosy and biochemical studies of Basella alba L. or Basella rubra L. 

	Conclusion
	Acknowledgement
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	References

