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Abstract

Proteins, carbohydrates, fats, vitamins, minerals and water are the nutrients that are essential for life and contribute to the
caloric content of the body. Due to rapid population growth and climate change, the demand on conventional plants based food
would increase in future. It is therefore, necessary to search for the alternatives in order to meet the growing demand for food. As an
example, many medicinal plants are being used as vegetables and fruits in Pakistan. These medicinal plants are low in protein and
fat, however rich in carbohydrates. Moreover, they are energy’s high source, as 100 g of plants can give approximately 258 kcal
energy. In addition, 100 g plants consumption provide over 10-12% of the daily allowance recommended. Similarly, medicinal
plants are a valuable source of insoluble dietary fiber and micronutrients. The amount of iron ranges from 0.043 to 422.5 mg/g
while the zinc value ranges from 0.04 to 14.8 mg/g. The ascorbic acid ranges from 0.31 to 2035.7 mg/g. Most of these plants are
good source of antioxidant and showing high medicinal value against different ailments. However, certain non-nutritional and anti-
nutritional compounds are also being part of such medicinal plants. Hence, detailed information on the nutritional status and
traditional uses of the documented medicinal plants is of utmost importance in upcoming era of climate change and food
insecurities because it will play a significant role in the overall benefits to the health of people.

Key words: Traditional medicinal plants, Carbohydrates, Proteins, Micronutrients, Non-nutritional compounds, Anti-

nutritional compounds.

Introduction

Plants are important source of proteins,
carbohydrates, fats, vitamins, minerals and water. These
are the nutrients that are necessary for sustaining the life
and contribute to the caloric content of the body. The
basic factor vital in the selection of plants for systematic
classification, nutritive value and plant improvement
programs is the quality and quantity of proteins in the
seed (Siddique, 1998). However, other components such
as carbohydrates, fats and vitamins are equally important.
An important fact today is that a considerable population
around the world is suffering from malnutrition.
Moreover, due to rapid population growth, the demand on
conventional plants based food would increase further. It
is therefore, necessary to search for the alternatives in
order to meet the growing demand for food. In developing
countries, medicinal plants’ usage is increasing day by
day because herbal medicines have less or no side effects
compared to allopathic drugs. About 80% people of the
marginal communities around the world are using
medicinal plants for their primary health care due to long
age practices and reliability (Motley, 1994).To enable a
healthy life every human required a daily supply of
different types of food. It is from the time immemorial
that the medicinal plants are also used as food and hence,
could be used as an alternative to the conventional food.

Due to its unique climatic and edaphic factors,
Pakistan has greater potential for medicinal plants. In total
6000 plant species reported in Pakistan, 600 being used
for medicinal purposes (Shinwari, 2010, Shinwari &
Qaiser). Despite their therapeutic uses, many medicinal
plants are used as food supplements in remote areas of the
country due to their easy availability in wild form. These
plants are substitute of the common and costly plants’
based food. People having low income mostly depend on

medicinal plants both for cash and subsistence; however,
exploitation is also there due to their rich nutritional and
therapeutic values. So far many studies have been
conducted on the proximate composition of Pakistani
medicinal plants, however, most of the data is fragmented
and no attempt has yet been made to compile all these
information. This review is focused on the importance of
medicinal and other edible plants from nutritional point of
view in times of climate change and food insecurity.

Methodology: Avrticles documented in the present study
were selected by using the online databases of bibliography.
In total, 116 potential articles and other relevant literature
were reviewed in this study. Data was then tabulated using
Microsoft Excel and Microsoft Word. Plants with their
families, localities, nutritional values were put in the Table.
Plants were divided into four distinct geographical zones of
the country on the basis of precipitation-evaporation index
(PE index). First geographical zone was designated as “wet”
where PE index values ranged between 50-148; second was
“humid” where index values ranged between 10-49; third
was “less humid” with index values ranging from 20-33 and
fourth one was “Arid ” having PE values less than 20. In the
literature, different analytical procedures were being used for
the determination of proximate composition, micronutrients
and other important components of medicinal plants. Most
proximate composition of plant species in the reported
studies were found out by using the methodology of
Association of Official Analytical Chemists (AOAC). These
include total crude protein determined by Kjeldahl method,
fiber content analyzed as crude fiber; carbohydrate
determined by difference method for the total available
carbohydrates; fats determination were carried out using
soxhlet method; vitamins by HPLC, and minerals were
determined by using atomic absorption spectrophotometry.
Units used in different research work were unified.
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Results and Discussion

Climate change and food insecurity: The Himalayan
glaciers are melting at an alarming rate which may result
in the increased amount and flow of water in rivers and
streams. Floods will result in human casualties, harm to
agriculture, forestry and power sector. Agriculture is more
susceptible to changes in weather patterns. Majority of
Pakistan’s population is dependent on agriculture sector.
The total population of Pakistan is 180 million, of which
70% is dependent on agriculture. Agriculture is the
backbone of the country’s economy because it contributes
21% of GDP. Hence, climate change may have great
consequences for the county’s agriculture, which may
leads towards food insecurities (Ali et al., 2017).

In the present world, the human food is mainly based
on 12 crops that contribute 85-90% caloric intake of the
whole world. However, in many countries, the utilization
of wild plants as food is not insignificant (Pieroni et al.,
2007). Therefore, such wild plants may play an important
role as substitute in times of climate change and food
insecurities.

Family wise and geographical distribution of species:
Pakistan is situated between 23° 45’ to 36° 50’ N latitude
and 60° 55’ to 75° 30’ E longitude with 796096 km?
geographical areas, and distributed along O to 8611 m
above the sea level. The country has diversity of plant
resources distributed along four precipitation based
climatic zones. In total, 123 plant species (including the 9
varieties) belong to 48 families have been reviewed for
their nutritional and medicinal values. Highest number of
11 plant species have been recorded for family Lamiaceae
followed by 10 each recorded for Asteraceae and
Faboideae-Fabaceae. These plants have different
geographical distribution ranging from wet to dry (arid).
Based on the four climatic zones, 49 plants belong to less
humid region, 35 to humid region, 25 to dry region and 14
to wet region (Table 1). The members of family
Lamiaceae were mostly recorded from wet region, while
the members of Asteraceae, Faboideae-Fabaceae, Poaceae
and Solanaceae were recorded from all the four regions.

Vegetables, fruits and medicinal uses: Vegetables and
fruits are the rich source of bio-chemicals such as protein,
ascorbic acid, calcium, carotene, folic acid, iron, phosphorus,
riboflavin forming the major portion of human’s diet. Edible
green plants from the wild can be mostly found in countries
having variable climatic conditions.

In this study we have found that Abelmoschus
esculentus, Praecitrullus fistulosus, Portulaca oleracea,
Luffa acutangula, Allium sativum, Amaranthus viridus,
Momordica charantia, Allium cepa, Brassica oleraceae
var. capitata, Spinacia oleraceae, Coriandrum sativum,
Capsicum fruitescens, Cucurbita moschata, Bauhinia
variegata, Cucumis sativus and Zingiber officinalis are
cultivated vegetables while Amaranthus viridus, Caralluma
tuberculata, Nasturtium officinale, Chenopodium album
and Trianthema portulacastrum are some of the wild
vegetables extensively used in Pakistan. These plants are
also being used for various medicinal purposes such as
Chenopodium album is used as antipyretic antinociceptive,
immobilizing sperm hypertensive and rich in iron contents
(Gohar & Elmazar, 1997). Similarly, Amaranthus viridis
leaves are used as emollient and also used in scorpion and
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snake bite. Moreover, it is also diuretic, sedative, cooling,
hypnotic, diaphoretic, antiseptic, expectorant and used in
bronchitis. Portulaca oleracea possess antibacterial,
antiscorbutic, diuretic and febrifugal properties (Bown,
1995). Zingiber officinale (ginger) has been used in
diarrhea, nausea, asthma and respiratory disorders along
with its anti-inflammatory, anti-oxidant and anti-cancer
effects (Medoua et al., 2009). In addition to their medicinal
activities, Zingiberaceae plants extracts may also serve as a
natural larvicidal agent and also can increase the rate of
salivation in animal model (Chamani et al., 2011).Plants
like Malus domestica, Malus sylvestis, Punica granatum,
Morusalba, Morusnigra and Vitis vinifera are some of the
fruit plants that are used both as fruit and medicine.

Proximate composition of medicinal plants

Moisture: Plants moisture is an excellent and essential
source of human water uptake to maintain life. It is
considered that approximately 20% of the body water must
come of the moisture originated from food(Anon.,
2005).The average amount of moisture was found highest
in less humid species (11.20%) such as Praecitrullus
fistulosus (31.5%) and lowest in wet region (7.22%) such
as Xanthium strumarium (0.33%) (Table 1). The declining
trend in the average moisture contents among four climatic
zones can be illustrated as less humid > dry > humid > wet.
These differences in the moisture contents might be due to
various reasons such as precipitation, temperature, texture
and structure of soil, seasonal variations, genetics and
period of assessment (Imeh & Khokhar, 2002). The higher
moisture contents in plants of less humid and dry region
might be due to their higher water retention capabilities
because they have xeric nature and xerophytes store water
and have sunken stomata to avoid transpiration of water.
Praecitrullus fistulosus having highest moisture value
maintaining it more prone to decline in nutrients since
foods with high moisture content are more vulnerable to
perishability. Moreover, the difference in moisture contents
among different plants may depend on their physiological
set up and external climate changes.

Ash: The inorganic and incombustible part of fuel left
after complete combustion is called ash and contains the
bulk of the mineral portion of the original biomass. Ash
have all the important dietary ingredients especially
minerals, micro and macronutrients that are very
significant for the normal physiological functions of the
body. The chief innate ash forming elements in biomass
includeiron (Fe), aluminium (Al), magnesium (Mg),
calcium (Ca), potassium (K), silicon (Si), phosphorus (P),
sulphur (S), sodium (Na), and titanium (Ti).

In our study the lowest ash was noticed in Morus
laevigata (0.46%) recorded from Chitral and maximum
value in Capsicum fruitescens (58.08%) collected from
Kohat (Table 1). The ash content is greater in the plants of
wet region (12.71%) on average basis and lowest in
humid region (6.81%) (Table 1). The declining trend in
the average ash contents among four climatic zones can
be illustrated as wet > less humid > dry > humid. This
trend may be due to the difference in soil and
environment features that need to be explored. The
quantity and composition of ash left over after burning of
plant material varies significantly according to plant’s
age, time, organ to organ (Vermani et al., 2006).
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Protein: Protein is the main component of body tissues
next to water and is indispensable nutrient for growth. In
human diet proteins are derived from plant proteins
(pulses, cereals, nuts, beans etc.) and animal proteins
(egg, meat, fish, milk etc.). Mainly, protein from plants
resources has minor amounts of amino acids than animal
sources. However, many legumes and wild vegetables are
assumed to have considerable amount of proteins in order
to be used as an alternative to animal proteins.

The reported plant species contain enough contents of
crude protein, which can accomplish the protein
requirement of animals and humans. The protein content
of plants ranges between (0.08%) in Dipterygium
glaucum to (42.72%) in Sonchus asper (Table 1).Protein
contents in green leafy vegetables ranges between 20-
41.66% (Roger et al., 2005). The plants that supplies food
over 12% of its caloric content from protein is an
excellent source of protein. The daily requirement of
proteins for adults is 34-56 g (Anon., 2002). The value of
protein in different localities is as follow, wet > less
humid > dry > humid. The average protein content is
maximum in wet region (8.84%) and minimum in humid
(7.73%) (Table 1). Different agro-climatic conditions may
be a reason for variable protein contents. The deficiency
of protein causes kwashiorkor disease (mostly protein
deficient). The low level of protein in plants can be
overcome by supplementation with animal protein.

Fats: Fats are also an important group of compounds being
soluble in organic solvents and water insoluble. A diet with
extra fats should be more appetizing than that with little
fats because nutritional fats function to raise food
palatability by absorbing and retaining flavors. A diet that
provide 1-2% of its caloric energy as fat is considered to be
enough to human beings, as excess amount of fats use
causes certain diseases like cardiovascular disorders,
atherosclerosis, aging and cancer (Kris- Etherton et al.,
2002). The amount of fat is greater in wet region followed
by dry, humid and less humid. On average basis that is
highest in wet region (7.61%) and lowest in less humid
region (2.74%).Raphanus sativus belongs to family
Brassicaceae recorded from less humid area has minimum
value of 0.1 % fat (Table 1), while Hussain et al. (2009b)
noticed highest value of fats in Pistacia vera (51.75%) of
family Anacardiaceae. Pistacia vera is cultivated as dry nut
fruit and dry nut fruits are good source of fats and energy.

Carbohydrates: Carbohydrates are vital constituents in
many foods, and are considered the significant energy’s
source. The composition of carbohydrate was evaluated
by subtracting the sum of ash, lipid, protein and moisture
from 100. Recommended dietary intake values of
carbohydrates for children and adults are 130g. However
in Pakistan, an intake of 349 g of carbohydrate has been
reported which is promising (Ministry of Health and
Nutrition, 1994). Average values for carbohydrates were
found highest in humid region plants (63.51%) and lowest
in less humid (38.38%) (Table 1). The decreasing trend in
average amount of carbohydrates among different regions
is in such a way, humid > wet > dry > less humid. If we
look at the overall percentage of the carbohydrate
composition, it was found highest in Terminalia belerica

(84.8%) and (83.43%) in Tinospora cordifolia and lowest
in Dipterygium glaucum (0.15%) recorded from Cholistan
(Table 1). The low value in Dipterygium glaucum might
be due to xeric condition but it needs further research.

Fibers: Fibers are the types of carbohydrates that cannot
be digested by the body. Fiber assists in controlling the
body’s use of sugars, helping to maintain appetite and
blood sugar. Children and adults require at least 20 to 30
g of fiber per day for good health, but most Americans get
only about 15 g a day (Ministry of Health and Nutrition,
1994). Chief sources of fibers are vegetables, whole
fruits, whole grains and beans. The recommended daily
allowance of fibers for children and adults are 19-25%,
21-38%respectively. Some plants were found to be low in
fiber content while others like Alpinia allughas have
76.53% fiber (Table 1).The fiber values are as follows in
different geographical areas; wet > dry > humid > less
humid. The highest average value of fiber was found in
wet region (21.33%) while lowest was noticed in less
humid region (12.70%). The richest sources of dietary
fibers are non-starchy vegetables. The content of total
dietary fibers in plants may be different due to variation in
seasonal changes, use of fertilizers, plant maturity stages,
plant variety and geographical position. In addition to
that, cooking of plant tissues changes the properties of
cell walls, this also affects their performance as dietary
fibers. According to Saldanha (1995) fibers are employed
in the cure of diseases such as obesity, gastrointestinal
disorders and diabetes. This makes Alpinia allughas
(Table 1) a more favorable plant since high fiber content
of foods help in digestion, prevention of constipation and
colon cancer.

Energy value: Plants are good source of energy because
plants contain high amount of sugar. The energy
requirements of adult men ranged from 2300-2900
kcal/day and adult women ranged from 1900-2200
kcal/day (NIM, 2001).Based on the results of the energy
values, it was revealed that Pistacia vera has 628.22 kcal
of energy per 100g which is highest recorded in all the
analyzed plants (Table 1) while it is lowest in Lageneria
vulgaris. The highest energy value was recorded in the
region of humid followed by wet, dry and less humid
(Table 1). Asibey-Berko & Tayie (1999) also recorded
high energy value in some green leafy vegetables of
Ghana such as sweet potato leaves (288.3 kcal/100g) and
Corchorus tridens (283.1 kcal/100g). The plants with low
lipid values result in the low energy value. Hence, a
segment of 100 g of plants produces around 12 to 15% of
the total energy requirement per day/per adult. Animals
need food for obtaining energy and plants provide
substantial energy to human and animals. Maximum
energy was recorded in the plants of humid region on
average basis (293.59%) and lowest in less humid area
(178.74%) (Table 1). The energy values are as follows;
humid > wet > dry > less humid.

Carbohydrates, fats and proteins show more significant
correlation with energy and these are considered good
sources of energy. Ash fibers, ash fats, ash energy, protein
fats, protein carbohydrates and fats carbohydrates also show
significant correlation. Carbohydrates and protein shows no
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significant correlation with fibers. The relation of moisture is
negative with protein, fats, ash, fibers and energy while that
of carbohydrates is not significant (Fig. 1).

-0.18" s Moisture-Carbohydrates
-0.26™"* m— Moisture-Proteins
-0.27*" ne— Moisture-Fats
-0.27*" nu— Moisture-Ash

-0.30*" p— Moisture-Energy
-0.31 % p—— M oisture-Fiber
Protein-Fiber mm 0.17"
Carbohydrates-Fiber m (.18
Fats-Carbohydrates m— 0.22*
Ash-Carbohydrates n— 0.25*
Protein-Carbohydrates m— 0.3
Energy-Fiber nm— (.34%*
Fats-Fiber mu—— (.38 *
Protein-Fats m—— .39**
Ash-Energy m—— .42**
Ash-Fats n— (.47**
Ash-Fibers m— (.48 **
Ash-Proteins ——s— 0.51**
Proteins-Energy m—— (.53 **
Fats-Energy m—— 0.65**
Carbohydrates-Energy e —— (.77 *

035 -015 005 025 045 065 085
Spearman Correlation (r value)

0**

Fig. 1. Spearman correlation between various nutritional
components. ** represents higher significance (p<0.01), *
represents significance (p<0.05) and Ns represents not significant.

Micronutrients: The major global health problem is the
deficiencies of micronutrients. According to economic
survey of Pakistan (2002) more than 2 billion people in
the world today are probably deficient in vital minerals
and vitamins chiefly iron, iodine, zinc and vitamin A.
Most of them live in those countries where income is very
low and are naturally scarce in more than one
micronutrient. Pakistan is a developing country and
micronutrients deficiencies prevail in different sections of
population. The National Nutritional Survey of Pakistan is
aware of the fact that major portion of Pakistani
population is in danger of micronutrient deficiencies such
as zinc, iron, iodine and vitamin A. These deficiencies are
more common in pregnant, lactating women and children.
In Pakistan much work has been done on micronutrient
contents of various plants species, but we selected those
plants species that are mentioned in proximate analysis.
Table 1 shows mineral content of plants. Minerals are
usually vital as constituents of hemoglobin, muscles,
nerve cells, teeth and bones. Some of the important
micronutrient present in plants and their promising
contribution to health are mentioned below.

Iron: Some plants are good source of iron but their levels
are affected by different factors such as availability of
water to the plant, type of soil and its pH, plant variety,
climatic conditions, age of the plant and the use of
fertilizers (Gupta et al., 1989). The recommended daily
intake of iron is 27 mg for women and 5.8 mg for children
(Anon., 2001). The National Nutritional Survey carried
out in Pakistan during the year 2001-02 has revealed that
iron deficiency is alarmingly high in Pakistan particularly
in children and women. 48.7% mothers and 27 % children
are iron deficient in Pakistan. This could be overcome by
using these plants in mixture with other foods. The range
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of iron content varies in Pakistani plants from 0.043 to
422.5 mg/g in Punica granatum and Spharanthus hirtus
respectively (Table 1). Apart from Sphaeranthus which is
an excellent source of iron, Chenopodium album,
Amaranthus, Valeriana officinalis, Artemisia maritime,
Brassica campestris and Trianthema portulacastrum are
also good source of iron. The absorption of non-haemiron
is dependent on several factors such as the enhancers like
organic acids, b-carotene, ascorbic acid and fermentable
carbohydrates and the inhibitors like phytate, fiber and
oxalates. Minerals do not change drastically due to
cooking because they have greater stability in comparison
to vitamins (Kala & Prakash, 2004).

Zinc: The zinc content ranges from 0.04 to 14.8 mg/100g
in Fagonia indica and Trianthema portulacastrum
respectively (Table 1). Zinc is badly affected by anti-
nutritional contents like phytate. The zinc phytate molar
ratio of 1:15 reduced zinc bioavailability (Turnlund et al.,
1984). In developing nations Zinc deficiency in human is
a severeworldwideproblem. Zinc deficiency also prevails
in Pakistan especially in pre-school children (37.1%) and
in mothers (41.4%). The deficiency of zinc is linked with
impaired immune and gastrointestinal functions. The
recommended daily intake of zinc is 10 mg for women
and 4.1 mg for children (Anon., 2001). Like iron most
plants do not provide significant amount of zinc but some
plants can be recommended as food along with other diet.

Calcium, magnesium and phosphorus: The range of
calcium in Pakistani plants is between 0.165 mg/100 g in
Punica granatum and 7037 mg/100 g in Forsskaolea
tenacissima, while that of magnesium is between 0.3
mg/100 g in Punica granatum and 6857 mg/100 g in
Datura metel (Table 1). The amount of phosphorus ranges
from 10 mg/100 g in Mentha longifolia to 295 mg/100g in
Datura metel, so D. metel is a good source of these
minerals. The bioavailability of Ca, Mg and P is reliant on
the sex and age of an individual, presence of fat
concentration in diet and anti-nutrients. Majority of these
plants could appreciably contribute towards the dietary
requirements of these three minerals. All the three
minerals are the most significant involving in building of
stiff structures to support the body (Osborne & Voogt,
1978) and are well supplied by the plant species. These
minerals in considerable amounts are indispensable for
the formation of teeth and bones. As an example, 1000 g
to 1200 g calcium in adults and 600 g to 700 g of
phosphorus occurs in the teeth and bones. The two
elements together with a much smaller amount of
magnesium (20 to 80 g) form a crystal lattice that is
responsible for firmness and vigor of teeth and bones.

Vitamins: Table 1 shows the vitamins content of medicinal
plants of Pakistan. Plants parts like stem, leaf and root are
generally moderate but their fruits are good source of
vitamins. The daily recommended intake of vitamin A, C,
thiamine (B1) and riboflavin (B2) for pregnant women and
children are (800 and 400 pg, 55 and 30 mg, 1.4 and 0.5
mg, 1.4 and 0.5 mg) respectively (Anon., 2001). Little data
is available on vitamin A content while there is a lot of data
available on vitamin C in medicinal plants of Pakistan. The
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study revealed that most of the plants are moderate source
of vitamin C (Table 1). Riboflavin and thiamine are present
in low quantity. Vitamin A in plants is mostly present in the
form of provitamin A carotenoids (b-carotene, lutein,
neoxanthin and violaxanthin), of which the most important
is beta-carotene in terms of the relative activity of
provitamin A and their potential contribution to diet
(SACN, 2005). The ascorbic acid ranges from 0.31-2035.7
mg/100 g in Azadaricha indica and Emblica officinalis
respectively, while the range of thiamine varies from 0.013-
0.28 mg/100g in Brassica rapa and Allium sativum
respectively (Table 1). Absorption of soluble non-haem
iron is being promoted by ascorbic acid by keeping the
reduced iron form or chelation (Anon., 2001). Furthermore,
it also noticeably offsets the inhibition of iron absorption by
phytates in the diet. Vitamins are considered important
nutrients in foods and carry out specific functions essential
for health though their daily requirements are minute. B-
complex and C are water soluble vitamins occurs in plants,
which are continuously needed in our diets as they are not
stored in the body, and are excreted in urine. In contrast,
fat-soluble vitamins (A, D, E and K) dissolve in fat prior to
be absorbed in blood stream in order to perform specific
functions. Liver stores these vitamins in excess amount.
Vitamins B and C acts as coenzymes, which make possible
the working of every cell in the body. They are active in the
metabolism of carbohydrates, fat and protein, and DNA
regenerating of new cells. Vitamin C defends tissues from
oxidative stress and plays a key role in preventing ailments
(Whitney & Rolfes, 2002).

Non nutritional components (Phenols, Flavonoids and
Tannins): Plant phenols consist of phenolic acids,
flavonoids, stilbenes, coumarins, tannins and lignins. The
Flavonoids reported in plants are quercetin, luteolin,
kaempferol, myricetin and isorhamnetin (Trichopoulou et
al., 2000). Little work has been done on the phenolic and
flavonoids compounds of Pakistani medicinal plants. The
concentration of phenols ranges from 193.7 mg/100g in
Emblica officinalis to 1650 mg/100 g in Morus alba,
while the flavonoids ranges from 30-371.27 mg/100g in
Emblica officinalis and Albizzia lebbek respectively
(Table 1). Plants that contain greater amount of
polyphenols show high antioxidant activity. Mai et al.
(2007) worked on extracts of Vietnamese plants and
noticed highest antioxidant activity because these plants
contain too much polyphenols. Maisuthisakul et al.
(2007) recorded a distinct association between total
flavonoid and phenolic contents and antiradical activity in
the selected Thai traditional plants. Mai et al. (2007) also
found a relationship between polyphenol content and
antioxidant activity of many Vietnamese plants. The
association between flavonoid or phenolic content and
antioxidant activities depends on the methodology used
and type of plant species. A significant association exists
between the age of plant, temperature and growth with
respect to antioxidant activity of boiled Amaranthus.
Modi (2007) found highest antioxidant activity in
Amaranthus when boiled for 60 days. Hence, plant
developmental stage is important during harvesting for
optimum antioxidant activity.

A tannin range of 6.03-199 mg/100 g was determined
in Pakistani medicinal plants used in this study (Table 1).
The tannin contents in the samples were relatively lower
than other works reported on (Gupta et al., 1989). The
interest in dietary tannins is mainly due to the proof of
harmful effects. It is reported that diet containing can
cause depression of growth and have the potential to
complex divalent ions (Zn, Cu, Fe etc.) that result in their
unavailability. Moreover, Zn unavailability causes
paralysis (Marfo et al., 1986).

Anti- nutritional components

Oxalic acid: The level of oxalate determined in Pakistani
medicinal plants ranges from 0.04-362.66 mg/100g in
Albizzia lebbek and Nasturtium officinale respectively
(Table 1). This concentration is lower than that concluded
by Gupta et al. (1989) in six leafy vegetables. Oxalic acid
is present in the cell sap as soluble salts of sodium and
potassium or as insoluble salts of iron, calcium and
magnesium or combination of these two depending on the
species. The oxalic acid in soluble form is absorbed in the
body while the insoluble one is excreted from the body in
faeces. When the oxalate is in soluble, it forms strong
chelates with nutritional calcium, making it unavailable
for absorption and assimilation. High intake of nutritional
soluble oxalate may lead to the creation of stones in
kidney. Excess oxalates in diets may need other divalent
minerals to be supplemented to stop deficiencies. The
amount of soluble oxalate can be reduced in the intestine
by the addition of a source of calcium to vegetables that
are eaten as food (Radek & Savage, 2008).

Phytate: The level of phytate or phytic acid ranges from
5.97-33.09 mg/100g in Berberis lyceum and Rumex
hastatus respectively (Table 1). It is the chief phosphorus
storage compound in plants. It is reported that excess
dietary phytate content cause reduction in growth and
affects value of food through binding. This makes the
unavailability of mineral ions to the consumer and affects
the homeostasis of Fe and Zn, hinder the digestion of
proteins by enzymes by forming complexes with proteins
(Marfo et al., 1990). On the other side, low phytate
contents in plants would be nutritionally beneficial.

Saponin: The value of saponin ranges from 0.4 to 834.13
mg/100 g in Emblica officinalis and Albizzia lebbek
respectively (Table 1). Saponins have cholesterol
lowering effect as well as haemolytic, anti-inflammatory,
antimicrobial, antifungal, cytotoxicity antitumour and
other biological activities (Sparg et al., 2004). The
absorption of saponin is poor and most of their effects are
attributable to their hydrophobic/hydrophilic asymmetry
and as a result their ability to decrease interfacial tension.

Alkaloids: Emblica officinalis contained the lowest
alkaloid content of 3.5mg/100 g while the highest of
660mg/100 g was found in Morus alba (Table 1). The
bitterness represents the presence of alkaloids in the diet
and it invariably influence the nutritive value of diets,
however, consumed as medicinal plant it does not cause a
problem. Alkaloids also have medicinal properties. In
small intestine, the alkaloids show microbicidal properties
due to their effects on transit time (Cowan, 1998).
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Trypsin inhibitor and cyanide: Little data is available
on trypsin inhibitor and cyanide. The level of trypsin
inhibitor is 16.04ug/100 g and cyanide is 0.21 mg/100 g
in Albizzia lebbek (Table 1). Trypsin and cyanide
damages the consumption of amino acids and proteins
(Glew et al., 2005) by acting together with proteolytic
enzymes making their unavailability for protein digestion.
The activity of trypsin inhibitor is strongly affected by
temperature, heating period and the presence of water.

Antioxidant activity: Free radicals are extremely reactive
chemical substances, which can show the way to speed
upd aging, injuries to cell, cancers, inflammations and
cardiovascular diseases etc. Fresh vegetables have
multifaceted mixtures of antioxidants and are therefore,
liable for many health benefits. Khattak (2011) worked on
antioxidant activity of some vegetables. Methanolic
extracts of three plants namely Cicer arietinum, Bauhinia
variegate L. and Brassica campestris L. displayed EC50
values below 100pg/ml, representing a very good
prospective as free radical scavengers. Moringa oleifera
L, Chenopodium album, Caralluma tuberculata and
Portulaca oleracea leaves represented EC50 376.0, 454.7,
695.7 and 950.3pg/ml, respectively (Table 1). The EC50
values of all the studied plants illustrated low values
representing strong free radical scavenging activity. The
data available for antioxidants so far is mostly analyzed
by the DPPH method. Moreover, antioxidant activity in
percentage was observed to be maximum in Sisymbrium
officinale (45.66%), whereas minimum in Zanthoxylum
alatum (9.67%). Sultan et al. (2009) worked on the
antioxidant activity of Nigella sativum. In vitro
antioxidant capacity showed that essential and fixed oil
inhibited lipid peroxidation by 92.56 and 25.62% and 2,
2-diphenyl-1 picrylhydrazyl (DPPH) radical scavenging
activity by 80.25 and 32.32% respectively (Table 1).

Conclusions and Recommendations

Most of the plants reported for nutritional value were
recorded from less humid areas. The highest number of
plants was reported from the family Lamiaceae,
Asteraceae and Papalionaceae. The methodology of
AOAC was used for proximate analysis. The data
displayed in this article shows that plants may be regarded
as a nutritious food and can play a vital function in human
health sidewise. Plants are rich sources of protein, fats,
carbohydrates and dietary fiber and natural antioxidative
compounds that could be utilized as an addition of fiber
and antioxidants in pharmaceutical, nutraceutical and
medicine industries. Plants may be regarded as good
example of food. In the presence of anti-nutritional
components like phytates, the bioavailability of minerals
such as zinc and iron from plant materials is little while
their efficacy can be improved by the presence of protein
and vitamin C. If the diet is in principal plant-based with
high levels of anti-nutritional components, it may lead to
mineral deficiencies. Depending on the bioavailability
and dose some compounds with anti-nutritional aspects
may have useful effects on human health. By the addition
of small amount of animal origin food will assist to
improve the bioavailability of some nutrients in plant-
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based diets. They are rich in insoluble fiber and also with
high antioxidant activity which is important for
gastrointestinal health. They are regarded as functional
foods. For these reasons plants consumption and
utilization should be recommended.
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