“A Review on the Nutritional value of some leafy vegetables used in India”

Abstract

This review explores the nutritional profiles of leafy vegetables commonly used in Indian
cuisine, emphasizing their significance in promoting human health and well-being. Leafy greens
play a pivotal role in traditional Indian diets, contributing essential vitamins, minerals, and
antioxidants. The low calorific value of leafy vegetables makes them ideal for human weight
balance. The good nutrition profile of leafy vegetables are beneficial in reducing the risk of
major diseases such as cardiovascular and cancer. Anti nutritional factors are chemical
compounds in plant tissues, which deter the absorption of nutrients in humans. From all the
findings it was suggested that consumption of leafy vegetables fulfills the nutrition regiurements

and avoid from malnutrition.
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Introduction

“Leafy green vegetables are a rich source of nutrients, dietary fiber, and rich in folate, ascorbic
acid, vitamin K and Mg. They also contain some phytochemicals like [3-carotene, flavonoids”
(Randhawa et al.,2015). The first three objective of Sustainable Development Goals (SDGS) is to
achieve zero poverty, zero hunger, and optimal health and well-being for all (UNDP, 2015). It is
recommended by World Health Organization (WHO) that on daily basis at least 400g of fruit and
non-starchy vegetables should be consumed for proper nutrition (WHO,2021). “Green leafy
vegetables offer a cheap but rich source of a number of micronutrients and other phytochemicals
having antioxidant properties. The potential of about 30 raw and cooked leafy vegetables form
as natural antioxidant supplements for vegetarian diets was evaluated” ( Tarwadi & Agte, 2003).
Leafy vegetables ensures a requisite intake of nutrition which can contribute to balanced diet and
also solve the problem of nutrient deficiency. (Kumar et al., 2020). Many bioactive substances
known as phytochemicals, which are found in large quantities in plants, are thought to be
essential for optimal health (Dias et al., 2017). By many scientists it was observed that
phytochemical composition is very variable and unique to individual plants (Dias, 2012). There
is a significant consumption of leaves from a variety of sources, including aquatic, annual, and

perennial trees.



Some communities worldwide consume traditional leafy vegetables, which are either harvested
from their local environment or grown on small scale (Mahyao et al., 2008). Because it helps to
increase the availability and consumption of foods rich in micronutrients, the diet and food-based
approach are crucial in the fight against micronutrient malnutrition.(FAO, 1997). “Generally
consumed leafy vegetables are spinach (Spinacia oleracea ), amaranth (Amaranthus gangeticus),
fenugreek (Trigonella foenumgraecum), drumstick (Moringa oleifera), cabbage (Brassica

oleracea var. capitata), bathua (Chenopodium album), and many more” (Ashok et al., 2020).

“Majorly phytochemicals can be broadly categorized as nutritional which includes essential fatty
acids, proteins, vitamins, minerals and phenolic compounds and second anti-nutritional which
includes oxalates, tannins, nitrate type of chemical compounds” (Uusiku et al.,2010).
Concluding, the health promoting phytochemicals will be stated to as nutritional factors and the

health-inhibiting or toxic phytochemicals will be stated to as anti-nutritional factors.

Table no.1- Nutritional compositions of some green leafy vegetables (per100g edible portion).

Name ofMacronutrients Vitamins Minerals
leafy (per100g) (per100g) (per100g)
vegetables Energ |Moistur |Protei |Fat | Carbohy |Thiami|Ribofla [Niac |Ascor |Calciu|Phospho |Iron
y e n drate ne vin in  |bic m rus
Spinach 26.0 |92.1 2.0 0.7 12.90 30 260 500(28 73 21 1140
Coriander ~ |44.0 |86.3 33 10663 50 60 800|135 (184 |71 1420
Mint leaves [48.0 [84.9 48 0.6 5.8 50 260 100 |27 200 |62 1560
0
Fenugreek |49.0 (86.1 4.4 0.9 6.0 40 310 800(82 395 |51 1930
Bathua 30.0 (89.6 3.7 0429 10 140 600|35 150 (80 4200
Cabbage 27.0 [91.9 1.8 |0.1|4.6 60 90 400(124 |39 44 800
Amaranth 450 |85.7 4.0 0561 30 30 120 |{99.0 (397 |83 3490
0
Drumstick |38.0 |75.9 6.7 1.7 4.1 60 50 800|52 440 |70 850
Source : Gopalan et al., (2004).




Nutritional components in green leafy vegetables:-
Dietary fiber

“Vegetables that are high in fiber are spinach and cabbage” (Otles, 2014). “Consumption of
higher levels of vegetable fiber resulted keeps the digestive system healthy, helps healthy body
weight and reduced risk of cardiovascular diseases and possibly, colon cancer”. ( Jenkins et
al.,2001; Otles, 2014). The amount of total dietary fiber in green leafy vegetables can vary

with different plant variety of the same species, agro-climatic conditions, stages of maturity and

type and rate of fertilizer applications.
Proteins

“Green leafy vegetables are the richest and cheapest sources of proteins. This is because of their
ability to synthesize and accumulative amino acids with the help of abundant source of sunlight,
water, oxygen and nitrogen which is readily available in the atmosphere” (Aletor,2002). “The
amount of protein content in leafy vegetables can vary with farming practices and prevailing
environmental conditions” (Odhav, 2007). “Bioavailability of protein in leafy vegetables is
typically influenced by thermal processing, which inactivates heat-labile anti-nutritional factors
such as protease inhibitors, lectins, thiaminases and goitrogens but enhances digestibility of

proteins and starch” (Gibson et al., 2006).
Vitamins

“In leaves, vitamin A is present in the form of provitamin A carotenoids such as p-carotene, a-
carotene, y-carotene, P-cryptoxanthin and non-provitamin” (Britton, 1996). “Increasing the
consumption of green leafy vegetables that are widely available in developing countries help in
combating prevailing vitamin A deficiency in regions where pharmaceutical supplements and
vitamin A fortified foods are limited” ( Baudoin and Louise, 2002). “Each half-cup of boiled
spinach provides 573mcg of vitamin A” (Kumar et al.,2020). “Plants are the major source of

foliates for humans especially, green leafy vegetables” (Castorena et al., 2014)

Minerals



“Spinach, lettuce, curly lettuce, chard, chicory etc adds sufficient minerals in our diet. The zinc
content of C. album compares favourably to most values for green leafy vegetables reported in
research” (Hamazaki et al., 2001). “WHO,1996 stated that the overall malnutrition must no
longer be considered without reference to micronutrient status, as the two are inextricably linked.
Attempting to improve protein-energy status without addressing micronutrient deficiencies will
not result in optimal growth and function” (Baudoin et al.,2002). “Minerals have greater stability

during food processing as compared to vitamins and proteins” (Kala, 2004).

Anti-nutritional factors in green leafy vegetables-

Anti nutritional factors are chemical compounds in plant tissues, which deter the absorption of
nutrients in humans . Some of the anti nutrients commonly found in leafy vegetables are nitrates,

oxalates, tannins, and phytates.

Nitrate: “Nitrate is one of the important and natural compounds found in vegetables, and is
responsible for characterizing vegetable quality. Nitrate concentration in the parts of leaf is found
higher than other groups of vegetables such as root and fruits vegetables” (Tamme et al.,2010).
“Amount of nitrate content present per serving of any vegetable is non-toxic but its metabolites
and bi products such as nitrite, nitric oxide and N-nitrous compounds are the main compounds of
health concern’ (Parks et al.,2008). “The World Health Organization has set the acceptable daily
intake of nitrate at 3.7 mg/kg body weight and nitrite at 0.06 mg/kg body weight’” (Alexander et
al.,2008)

Oxalates: “Oxalic acid in combination with its salts or minerals form oxalates. Oxalic acid is
present in the cell sap of many of the green leafy vegetable”” (Champ,2002). “The adverse effect
of calcium absorption is higher when the ratio of oxalate: calcium is more than 9:4” (Noonan,
1999). “oxalates are also formed in the human body as the by-product of ascorbic acid and
glyoxylate metabolism’ (Williams, 1989). “Generally, the amount of oxalate is high in leaves
followed by seeds and less in stems” (Osweiler et al.,1985). “Hence, consumption of leafy
vegetables has more of a concern when there is a risk of high oxalic acid concentration. Reports
show leaves of amaranth, spinach and beet (Beta vulgaris) have more oxalate levels” (Noonan,
1999).



Tannins: “Plant tannins are present in plant bark, wood, fruits, fruit pods, leaves, roots and
plant galls” (Mane et al.,2007; Ricci et al.,2015). Gupta & Haslam, further explained that
“vegetable tannins are normal metabolic products and are not the products of in vitro
transformation by chemical or other means” . “Tannins are classified into two groups based on
the structural types, that are; hydrolysable tannins and condensed tannins” (Freudenberg et
al.,1962). “Of the two groups, condensed tannins are abundantly found in higher plants (e.g.,
proanthocyanidins). The hydrolysable tannins consist of glucose surrounded by phenolic acids

and are readily hydrolyzed by acids, bases and certain enzymes” (Bule et al.,2020)

Phytates: Phylates or phytic acid are the natural occurring phosphorus storage compound found
in all leafy vegetables (Nissar et al., 2017). Plant tissues contain cationic salts of potassium,
magnesium, and calcium of phytic acid. According to Reddy and Sathe , 2001 the large number
of negatively charged phosphate groups in phytic acid makes important mineral nutrients in the
human body , rendering them less accessible for absorption. Protein binding by phytate can be
direct means it can directly bind to protein or indirect by constructing a cation bridge (Ravindran
et al.,1999). “Processing methods such as boiling and cooking have no effect in reducing the
level of phytic acid as the phytate is relatively heat stable” (Wang & Guo,2021; Ryden et
al.,1993).

Benefits of green leafy vegetables in human diet

Leafy green vegetables includes kale, spinach, arugula, chinopodium, chard etc. are important
source of nutrient in our diet, which consist of low in calories, high in fiber, vitamins, and

phytonutrients, the benefits of leafy greens are incredible for human health in various ways-

Optimal brain functioning —Leafy vegetables contain high levels of folate (B9). B vitamins
facilitate the production of neurotransmitters (chemicals that transfer messages from the brain to
the rest of the body) in the brain. Folate is found in leafy green vegetables such as spinach,

broccoli, and lettuce as well as in lemons, bananas, and melons.

Relieve stress - Dark leafy greens are an excellent source of folate, which helps human body to

produce mood-regulating hormones such as dopamine and serotonin which relief from stress.



Regulate optimal gut health — Consumption of green leafy vegetables produce innate lymphoid
cells. These cells protect human body against gut infections and facilitate a healthy inflammatory

response.

Support immune system - Dark leafy green vegetables such as moringa, kale leaf facilitate a

healthy response to oxidative stress caused by free radicals and build a strong immunity.

Bone health : Leafy greens are particularly high in vitamin K, a crucial nutrient for bone health
and blood clotting. Adequate vitamin K intake is associated with a reduced risk of fractures and
improved bone mineral density. Incorporating leafy greens into one's diet can be especially
beneficial for individuals looking to support skeletal strength and overall bone health (Pearson,
D. A. 2007).

Conclusion: - This review provides a understanding of leafy vegetables in promoting human
health through their rich nutritional source and potential preventive effects against various
diseases. The findings contribute to the existing body of knowledge, advocating for the
incorporation of leafy greens into a dietary and public health initiatives for a healthier global
population. . There is an opportunity for research to identify the potential of edible leaves of
indigenous and under-exploited plants for consuming as food and medicine. Research is also
needed to explore different varieties and options of adopting agronomic practices that will reduce

the effect of anti-nutritional factors in green leafy vegetables and enhance their nutritive value.
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