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ABSTRACT
The impact of cooking by boiling on nutritive value of Jew’s mallow (Corchorus olitorius L.) and mallow (Malva
parviflora L.) leaves were assessed by determining the proximate chemical composition, some minerals, amino acids
and dietary fiber fractions. The results indicated that the raw and cooked leaves of Jew’s mallow and mallow (on dry
weight basis) contained high crude protein in a range of (36.73-44.77%), crude fibers (9.81-12.73%) and total ash
content (9.30-16.85%), but low in crude fat (1.05-3.39%). The energy values ranged between 259.7 and 285.29 k
cal/100g. The raw and cooked leaves had high content of total dietary fiber (32.74-41.45%), insoluble dietary fiber
(26.10-32.51%), soluble dietary fiber (6.64-8.94%). The neutral detergent fiber were in range of (20.94 to 28.98%),
acid detergent fiber (16.97-25.61%) and acid detergent lignin (7.00-8.93%). The sample contained high potassium
content (856-1020 mg/100g) followed by calcium (216.5-412.5mg/100g) and magnesium (170-206 mg/100g) and low
content of iron (4.68-5.31mg/100g). Cooking of Jew’s mallow and mallow leaves significantly (P≤ 0.05) increased
the crude fiber, non reducing sugars, soluble dietary fiber, acid detergent fiber, cellulose, phosphorus and sodium.
Whereas, significantly (P≤ 0.05) decreased the reducing sugars, hemicelluloses, calcium and magnesium. All samples
contained adequate amounts of the essential and non essential amino acids except that of methionine, which was
considered as the first limiting amino acid, followed by leucine and phenylalanine. Both of the cooked leaves can be
suggested to act as a functional food.
Key words: Jew’s mallow, mallow, cooking, proximate composition, dietary fibers, minerals, amino acids.

INTRODUCTION
Among vegetables, the green leafy vegetables
(GLVs) occupy an important position. The GLVs
are rich source of macro and micro nutrients, such
as proteins, dietary fibers, pigments, vitamins
(beta-carotene, ascorbic acid, etc.), as well as nonnutrient bioactive phytochemicals as polyphenols
and flavonoids, which offer many functions for
health benefits (Khan et al., 2015). Fiber has been
reported to have beneficial effects on blood cholesterol, prevention of bowel diseases and improve the
glucose tolerance (Adebayo, 2010). Phenolic compounds as well as carotenes and vitamins help in
the destruction of free radical and other toxic compounds in human body (Saikia & Mahanta, 2013).
Among the GLVs are Jew’s mallow (Corchorus olitorius L.) and mallow (Malva parviflora L.).
Jew’s mallow is a very popular summer leafy vegetable cultivated and widely consumed in Egypt.
Recently, it is widely consumed in Japan as a
healthy food, prepared in different forms because

of its high content of carotenes, vitamins, minerals,
polyphenols and other bioactive phytochemicals as
well as proteins and dietary fibers. they are used in
different ways as salads, soups, spices, flavouring
agent and granishes, (Bhawana & Neetu, 2015).
Mallow (Malva parvilora L.) is a perennial
herb. It is not cultivated but harvested from wild or
from farmers fields, waste ground, roadside and desert planic. Mallow leaves are mostly consumed by
rural people in Egypt . Other common names of mallow are cheese weed mallow, Egyptian mallow, and
little mallow (Raheem et al., 2014). The raw leaves
are usually added to salads or eaten in the cooked
form. The leaves are rich in phenols and also contain
other substances such as terperoids, coumarins, mucilage and pigments (Messaoudi et al., 2015).
The GLVs are consumed in raw form or after cooking, where boiling is the common cooking
method. Cooking process could cause a number of
physical and chemical changes, that could be detrimental or beneficial depending on the extent and
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type of the cooking conditions (Zhang & Hamauzu,
2004). However, some studies reported that cooking can lead to loss in essential vitamins and antioxidant components (Lin & Chang, 2005).

Sugars were determined calorimetrically (before and after hydrolysis with 2.5 N HCL) using
dinitrosalicylic acid at 540nm. Glucose was used as
a standard (Miller, 1959).

Information in the literature is scarce regarding
the nutritional evaluation of cooked Jew’s mallow
and mallow leaves in Egypt. Therefore, the aim
of the present study is to evaluate the nutritional
content of the leaves of Jew’s mallow and mallow
leaves as affected by cooking (boiling).

Total carbohydrates content and caloric value
based on Atwater factor (FAO, 2002) were calculated as follows:

MATERIALS AND METHODS
Materials
Fifty kilograms of fresh Jew’s mallow plant
(Corchorus olitorius L.), variety balady, were collected at maturity in July 2014, from local farm in
Abeese village, Alexandria, Egypt. Fifty kilograms
of fresh mallow plant (Malva parviflora) were gathered at the time of its most proper consumption stage
in April 2014, from local farm in Abeese, Alexandria, Egypt.

Methods:
Preparation of sample and cooking
All samples were destalked to separate the edible portions (mostly the leaves) . The edible portions
were thoroughly washed with tap water followed by
distilled water, allowed to drain and the excess water
was removed using paper towel. The edible portions
were well mixed using a blender (National modelMX- 291N) for 2 minutes, and divided into two portions. The first portion was freeze-dried (Alpha 1-4
LSC plus, Chirst) . The second portion of each of the
blended leaves was added to distilled water (1 : 1,
w/v) that just reached to boil, in a covered stainless
steel pan, and cooked for 10 minutes, then cooled
rapidly in an ice bath before being freeze- dried (Alpha 1-4 LSC plus, Chirst). The lyophilized raw and
cooked samples were ground using a food grinder (
Model M X 491N, National) into powder (40 mesh
screen) the poweders were transferred to plastic containers with screw caps and frozen at -20Cº and kept
until using for analysis.
Analytical methods
Proximate analysis
Moisture, crude protein, crude fat, crude fiber and total ash were determined according to the
standard methods of the AOAC (2000).
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%Total carbohydrates content = 100 − (% protein
+% fat + % ash).
Caloric value = (% proteins x 2.44) + (% carbohydrates x 3.57) + (% oil x 8.37).
Dietary fiber fractions analysis
Total dietary fiber (TDF) and insoluble dietary
fiber (IDF) were determined by the gravimetric
enzymatic method as proposed by Prosky et al.
(1988). Soluble dietary fiber (SDF) was calculated
by the difference between TDF and IDF as followes : SDF = TDF−IDF.
Acid detergent fiber (ADF), neutral detergent
fiber (NDF) and lignin content were determined as
cited by Van Soest et al. (1991). Acid detergent
lignin (ADL) was determined as outlined in the
AOAC (2000). Cellulose and hemicellulose were
calculated as follows:
%Cellulose = ADF (Cellulose, lignin, cutin) −
ADL (Lignin, cutin).
%Hemicellulose = NDF (Hemicellulose, cellulose,
lignin, cutin) − ADF (Cellulose,lignin, cutin).
All the results were calculated as % of dry
weight basis.
Minerals element analysis
Samples were digested by dry ashing and dissolved in 1 M HCL. Na and K were determined
by Flame Photometry, while Ca, Mg, Mn, Fe and
Zinc were determined by Atomic Absorption Spectrophotometer (Chemtech CTA-2000, England).
Phosphorus was determined colorimetrically using
molybdovandate method (AOAC, 2000).
Amino acids analysis
Amino acids except tryptophan were determined according to the method of Li et al. (2006).
The chemical essential amino acid (EAA) score
was calculated as follows:
g of EAA in 100g of test protein
_____________________________
EAA = g of EAA in 100g of FAO reference

The lowest chemical score was used to predict
the first limiting amino acid .
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Statistical analysis

a close agreement with that published by Adeniyi
et al. (2012), who reported that it was 31.01% (on
The results were expressed as the means ±
dry weight basis). Crude fat content and energy
standard deviation of mean. The LSD analysis was
value were quite low, being higher in raw mallow
used to compare the means. Significant differences
leaves (3.39% and 285.29 kcal/100g) than that in
were defined at P ≤ 0.05.
raw Jew’s mallow (1.07% and 263.03 Kcal/100g),
which are in agreement with those cited by Abbasi
RESULTS AND DISCUSSION
et al. (2015). Low calorie and low fat foods, play
significant roles in avoiding obesity and reducing
Proximate chemical composition
the occurrence of diseases associated with damage
As indicated in Table (1), the moisture conof the coronary artery (Adenipenkun & Oyetunji
tent was 87.32% in raw Jew’s mollow leaves be2010). Unfortunately, information on sugars content
ing comparable with that reported by Oke (1968),
in GLVs is very scarce. Despite that, the total sugars
but was higher (76.6%) than that reported by Van
content in both raw leaves was much closer. The
Jaarsveld et al. (2014). The moisture content in raw
leaves can be considered as a good source of fiber,
mallow leaves was 78.64%, which is in agreement
with higher content (12.3%) in raw Jew’s leaves and
with that reported elsewhere (Abbasi et al., 2015).
lower content (9.8%) in raw mallow leaves. These
However, high moisture content is important in
values are higher than those reported by Ndlovu &
maintaining the protoplasmic content of the cells,
Afolayan (2008), but lower than those published by
but it makes the vegetables perishable and susAbbasi et al. (2015). Fiber lowers the body cholesceptible to spoilage by microorganisms (George,
terol level, thus decreasing the risk of cardiovascu2003). Crude protein content based on dry weight
lar diseases (Hanif, et al., 2006). The ash content for
was higher (44.77%) in raw mallow leaves than in
the raw leaves of Jew’s mallow was high (16.1%)
Jew’s mallow leaves (36.73%). Crude protein conas compared to 10.4% for raw mallow leaves, so
tent in Jew’s mallow leaves in this study was very
this implies that Jew’s mallow and mallow leaves
high than that (15.68% on dry weight basis) reportare good mineral sources. The ash level (10.47%) in
ed by Van Jaarsveld et al. (2014). While, protein
raw mallow was higher than (0.0871%) that reportcontent in raw mellow leaves in this study shows
ed previously by Farhan et al.
Table 1: Proximate chemical composition of raw and cooked Jew’s (2012) and it was comparable
mallow and mallow leaves (on dry weight basis )
(13.53%)with that reported by
Barros et al. (2010). While the
Sample
ash level obtained in this study
Content
Jew’s mallow
Mallow
for raw Jew’s mallow (16.13%)
%
Raw
Cooked
Raw
Cooked
was higher than (2.4%) that
b
a
b
a
cited by Osman (2005), but
Moisture
87.32±0.08
90.46±0.03 78.64±0.09 92±0.05
was comparable(11.97%) with
Dry matter
12.68±0.09a 9.57±0.07b 21.36±0.07a 8 ± 0.08b
that published by Yekeen et
Crude protein
36.73± 0.08b 37.32±0.40a 44.77±0.54a 43.74±0.35a
al. (2013). Carbohydrates contents were quite comparable
Crude fat
1.07± 0.08a
1.05±0.04 a 3.39±0.08a
2.23±0.05a
for raw Jew’s mallow and malTotal sugars
5.98± 0.07a
5.22±0.09b 5.41±0.08a
5.31±0.05a
low leaves, being 46.07 % and
Reducing sugars
3.17± 0.07a
2.25±0.09b 2.91±0.08a
2.36±0.05b
41.37 %, respectively.
Non reducing sugars 2.81± 0.07b

2.97±0.09a

2.50±0.08b

2.95±0.09a

Cooking of minced Jew’s
mallow and mallow by boiling
in water or meat / chicken soup
Total Ash
16.13± 0.08b 16.85±0.40a 10.47±0.54a 9.30±0.35b
is one of the preferable domesTotal carbohydrates 46.07± 1.03a 44.78±0.94b 41.37±0.68b 44.73±0.95a
tic cooking methods employed
Energy (kcal/100g) 263.03
259. 7
285.29
285.06
in Egypt. The impact of cooking on the macronutrients is
*Means± standard deviation
presented in Table (1). CookMeans with different subscript in the same row separated by shaded column are
ing of mallow resulted in a sigCrude fiber

12.33± 0.08b 12.73±0.04a 9.81±0.08b

11.17±0.05a

significantly different at (P< 0.05)
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nificant (P≤ 0.05) increase in its crude fiber content
by 13.86%. This finding is in agreement with that
reported by McDougall et al. (2010). The increased
temperature during cooking leads to break the weak
bonds between polysaccharides and the cleavage of
glycosidic linkages, which may result in solubilization of the dietary fiber (Svanberg et al., 1997).
Cooking also significantly reduced (P≤0.05) ash
content by 11.17% and reducing sugars by 18.9%
but significantly increase (P≤0.05) carbohydrates
content by 8.12 %. However, inspit of ash losses,
cooked mallow leaves may be considered as a good
source of minerals when compared to the values
obtained for cereals and tubers (Antia et al., 2006).
As concern, cooking caused reduction in protein
content. This can be attributed to the severity of the
thermal process during cooking which leads to degradation of protein.
Cooking of Jew’s mallow leaves significantly
increased (P≤0.05) crude fiber by 3.2%, protein
by 1.6%, ash by 4.4% and non-reducing sugars by
5.6%, while significantly decreased (P≤0.05) carbohydrates by 2.8% and reducing sugars by 29.0%.

Dietary fiber fractions
Dietary fiber is a complex of heterogenous
components of cell wall, indigestible in human alimentary tract, it includes among other things cellulose, hemicelluloses, lignin, inulin, a-glucanes,
pectins, gums and mucilage (Komolka et al., 2012).
Since each type of dietary fiber, namely soluble dietary fiber (SDF) and insoluble dietary fiber (IDF),
exerts a different physiological effect. It is important to obtain information on both, the total dietary
fiber (TDF) content as well as the individual components in raw and cooked Jew’s mallow and mallow leaves. However, data on their presence in both
leaves are scarce or non-existent.
The contents of dietary fiber and its fractions
(% on dry weight basis) were influenced by the type
of leaves as well as the cooking process (Figures
1-3). TDF, SDF, ISDF, NDF, ADF, ADL, lignin,
cellulose and hemicellulose contents were higher
in raw mallow leaves than in raw Jew’s mallow
leaves. Soluble dietary fiber content was lower than
the insoluble ones. Neutral detergent fiber content
was higher than acid detergent fiber. Furthermore,
cellulose content was higher than either lignin or
hemicellulose content.
Higher contents for NDF (39.98%), cellulose (11.09%), hemicellulose (22.76%) and lignin
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(6.01%) in raw Jew’s mallow leaves were reported by Islam et al. (2004). This may be due to the
difference in the variety or cultivars between the
two studies. Also, plant species, maturity have a
strong influence on fiber components. Islam et al.
(2004) analysed 15 different varieties of GLVs for
NDF, cellulose, hemicellulose and lignin content
and found that they vary between (24.98-47.50%),
(4.05–11.09%), (15.12–32.24%) and (1.09–6.01%),
respectively.
Cooked Jew’s mallow and mallow leaves were
characterized by significantly (P≤0.05) higher contents of soluble dietary fiber, acid detergent fiber
and cellulose and by significantly (P≤0.05) lower
contents of hemicellulose. Neutral detergent fiber
content was significantly higher (P≤0.05) only in
cooked Jew’s mallow leaves, while total dietary
fiber content was significantly higher (P≤0.05) in
cooked mallow leaves.
The results reported here indicate high variation in the percentage of individual fractions either
in raw or cooked leaves. However, there are several
reports on the impacts of cooking on the fiber content in vegetables. While some researchers (Thed
& Phillips, 1995) have found no effect or limited
effect on the fiber content, a number of other workers have noted an increase in one or more fraction
of dietary fiber due to cooking. For examples, Rodriguez et al. (2006) stated that it was difficult to determine which components of dietary fiber undergo
the greatest changes during cooking. Elleuch et al.
(2011) observed a decrease in content of hemicellulose during cooking.
However, American Dietetic Association recommended the inclusion of dietary fiber by using
vegetable sources including GLVs for an active
and healthy life, as the consumption of fibrous diet
in developed countries is low. So that, Dietary Reference Intakes for Japanese (2010) of dietary fiber
(g/day) for children (1-13yr) is 19-31, for adults
male (14-50yr) is 38, for adult woman (14-50yr) is
25-26, and 28-29 for pregnant or lactating women.

Mineral contents
Mineral composition of the leaves of raw and
cooked Jew’s mallow and mallow are presented in
Table (2). Raw and cooked Jew’s mallow leaves
were more superior in all macro-elements than
mallow leaves, while micro-elements were more
closer in raw and cooked Jew mallow and mallow
leaves. Potassium was higher in raw and cooked
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Fig. 1. Dietary fiber fractions of raw and cooked mallow and Jew’s mallow leaves
(g/100g sample). a,b Different superscript letters in the same property indicate
statistical difference (p ≤ 0.05). Data are the mean ± standard deviation

Fig. 2. Neutral Detergent Fiber (NDF), Acid Detergent Fiber (ADF) and Acid Detergent Lignin (ADL) content of raw and cooked mallow and Jew’s mallow leaves . a,b
Different superscript letters in the same property indicate statistical difference (p ≤
0.05). Data are the mean ± standard deviation.
Jew’s mallow leaves as compared to raw and
cooked mallow leaves. Raw Jew’s mallow leaves
had the mean value of (mg/100g) 997 K, 15.9 Na,
412.5 Ca, 184 Mg, 53.4 P, 4.85 Fe, 23.4 Mn and
83.4 Zn. Cooking of raw Jew’s mallow resulted in
significant increases (P≤0.05) in Na by 24.5% and
P by 14.2% and significant losses (P≤ 0.05) in Ca
by 7.5%, Mg by 7.6% and Mn by 12.4%. Meibei

et al. (2011) reported that raw Jew’s mallow had
lower values than found in the present study. This,
can be attributed to differences in stage of maturity,
plant variety and agroclimatic conditions.
Potassium concentration in raw mallow was
856 mg/100g, while sodium was 20.8 mg/100g.
Sodium to potassium ratio of less than one has been
recommended for the prevention of high blood
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Fig. 3. Lignin, cellulose and hemicellulose content of raw and cooked mallow and Jew’s
mallow leaves. a,b Different superscript letters in the same property indicate statistical
difference (P ≤ 0.05). Data are the mean ± standard deviation
Table 2: Mineral contents of raw and cooked Jew’s mallow and mallow On the other hand, Na and P
leaves (on dry weight basis)
were significantly increased
(P≤ 0.05) by about 33.3% and
Jew’s mallow
Mallow
Element
12.2%, respectively. Mineral
contents of raw mallow leaves
mg/100g
Raw
Cooked
Raw
Cooked
were found to be lower than
Macro elements
that reported by Ereifej et al.
Phosphorus (P)
53.40± 1.09b 61.01±1.25 a 36.40±1.58 b 40.85±1.69 a (2015). However, the raw or
Potassium (K)
997± 37.47a 1020±68.93a 856±53.91 a 916±57.50 a cooked leaves could be a good
Calcium (Ca)
412.5±2.59a 381±2.25b
243±0.58a
216.5±2.69b source of Mg, Fe and Zn for
all categories of people when
Magnesium (Mg)
184±2.59a
170±3.75b
206.5±0.58a 191.5±2.69b
compared with recommended
Sodium (Na)
15.9±0.59b
19.8±0.75a
22.8±0.58b
30.4±0.69a
dietary allowance.
Total macro elements 1662.8

1651.8

1364.7

1395.2

Micro elements

Amino acid composition

The total amino acid
composition of raw and
cooked Jews mallow and malManganese (Mn)
23.4±1.27a
20.5±1.09b
20.8±1.58a
22.2±1.09a
low leaves showed greater
Zink (Zn)
83.4±1.27a
83.6±1.09a
82.4±1.18a
82.6±1.09a
similarity in their amino acid
Total micro elements 111.65
108.78
108.51
109.64
profiles (Table 3). The total
amino acids (TAA), Non-es*Means± standard deviation
Means with different subscript in the same row separated by shaded column are sential amino acids (NEAA)
and essential amino acids
significantly different at (P< 0.05)
(EAA) were 69.14, 40.81 and
pressure. Thus, the consumption of these GLV can
28.33 (g/100g protein) for raw
probably serve to reduce high blood pressure disJew’s mallow and 71.06, 40.24 and 30.82 (g/100g
eases in human.
protein) for cooked Jew’s mallow. The corresponding values in raw and cooked mallow leaves were
Cooking of mallow leaves significantly de65.86, 37.55 and 28.31 for raw leaves, and 74.13,
creased (P≤ 0.05) the concentrations of both Ca and
39.98 and 34.15g/100g protein for cooked leaves,
Mg from 243 and 206 to 216 and 191, respectively.
Iron (Fe)
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4.68±0.09a

5.31±0.58a

4.84±0.09a
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respectively. This is in agreement with the results
by Omoyeni et al. (2015) for raw Jew’s mallow
leaves.
Aspartic acid, glutamic acid and leucine were
found to be the major ones in raw and cooked Jew’s
mallow and mallow leaves. Similar finding was
also reported by (Ogunwa et al., 2015) for Marug-

bo leaves grown in Nigeria. Ratio of essential amino acids to total amino acids (EAA/TAA) ranged
between 40.97 –46.07 for all samples, indicating a
good equilibrium between amino acids of proteins.
Chemical scores calculated based on FAO
(2013) for methionine which is considered as the
first limiting amino acid was between 0.41-0.53.

Table 3: Amino acid composition of raw and cooked Jew›s mallow and Mallow leaves
Sample

Amino acid

Jew’s mallow

g/100g protein

Raw
Essential Amino Acids (EAA)

Standard **

Mallow

Cooked

Raw

Cooked

(FA0, 2013)

Therionine

3.00 *(0.97)

3.24 (1.05)

2.80 (0.90)

4.10 (1.32)

3.1

Valine

4.11 (0.96)

4.40 (1.02)

4.51 (1.05)

5.30 (1.23)

4.3

Isoleucine

3.21 (1.00)

3.70 (1.16)

3.00 (0.94)

3.90 (1.22)

3.2

Leucine

6.10 (0.92)

6.93 (1.05)

6.50 (0.98)

7.01 (1.06)

6.6

Phenylalanine

4.51 (0.87)

4.22 (0.81)

4.30 (0.83)

5.10 (0.98)

5.2

Histidine

2.10 (1.05)

2.40 (1.20)

2.20 (1.10)

2.60 (1.30)

2.0

Lysine

4.20 (0.74)

4.70 (0.82)

3.80 (0.67)

4.70 (0.82)

5.7

Methionine

1.10 (0.41)

1.23 (0.46)

1.20 (0.44)

1.44 (0.53)

2.7

Total. E.A.A.

28.33

30.82

28.31

34.15

32.8

Non Essential Amino Acids (NEAA)
Aspartic

8.10

7.30

9.20

7.80

Tyrosine

3.10

3.10

2.70

3.42

Arginine

4.90

5.30

4.00

4.54

Proline

5.71

4.70

4.22

3.70

Cyctine

1.20

1.40

1.11

1.32

Serine

3.20

3.10

3.12

3.70

Glutamic

8.00

8.54

7.90

9.10

Glycine

4.10

3.90

3.10

3.80

Alanine

2.50

2.90

2.20

2.60

Total. NEAA

40.81

40.24

37.55

39.98

Total AA

69.14

71.06

65.86

74.13

EAA/TAA

40.97

43.37

42.99

46.07

NEAA/TAA

59.03

56.63

57.01

53.93

1 Liming AA

Methionine

Methionine

Methionine

Methionine

2nd limiting AA

Lysine

Phenyl alanine

Lysine

Lysine

3th limiting AA

Phenyl alanine

Lysine

Phenyl alanine

Phenyl alanine

st

*Value between bracket is a chemical score of essential amino acid
**FAO (2013) for infant (6 months)
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Whereas, lysine the second limiting amino acid was
(0.67-0.82), followed by phenylalanine (0.81-0.98)
as the third limiting amino acid in raw and cooked
Jew’s mallow and mallow leaves. These results are
in agreement with those reported by Ndomou et al.
(2014) who found that sulfur amino acids were the
most limiting ones in the leaves of G. africanum.
It is worth to note that cooking of the Jew’s
mallow and mallow leaves increases the amounts of
total amino acids by 2.77 and 12.59%, respectively. Studies by numerous authors have shown that
amino acid content can increase or decrease after
cooking depending on the species (Titi Mutiara et
al., 2013). However, the results indicated that both
of the leaves can be considered as a good source of
essential amino acids, specially for poor people.

CONCLUSION
Jew’s mallow and mallow leaves consumed
in Egypt contain substantial amount of macro and
micro nutrients which might be useful in prevention of some diseases as reported in literature. They
can contribute substantially to minerals, especially
potassium, calcium, magnesium and iron and had
high amount of protein, dietary fiber and essential
amino acids which are usually in short supply in
daily diets of poor people. Boiling of minced Jew’s
mallow and mallow leaves in water or meat soup,
as a home cooking method employed in Egypt,
have different effects on nutrients. Where, crude
fiber, non reducing sugar, SDF, ADF, cellulose,
phosphors and sodium were found to increase, reducing sugar, hemicelluloses, calcium and magnesium were found to be reduced by boiling. Most
essential amino acid contents are enhanced upon
boiling. As a result, the study suggests that boiled
leaves can be used to combat nutrient deficiencies,
as a functional soup in developing countries.

REFERENCES

Abbasi, A.M., Shah, M.H. & Khan, M.A. 2015. Nutritional Contents of Wild Edible Vegetables.
In: Wild Edible Vegetables of Lesser Himalayas. vol.1. New York. Springer International
Publishing, Switzerland, pp 141-167.
Adebayo, A.O. 2010. Effect of processing methods
on chemical and consumer acceptability of
kenaf and corchorus vegetables. Journal of
American Science, 6: 165 - 170.
Adenipenkun, C.O. & Oyetunji, O.J. 2010. Nutritional values of some tropical vegetables. Journal

8

Alex. J. Fd. Sci. & Technol.
of Applied Bioscience, 35: 2294-2300.
Adeniyi, S., Ehiagbonare, J. & Nwangwu, S. 2012.
Nutritional evaluation of some staple leafy
vegetables in Southern Nigeria. International
Journal of Agriculture and Food Science, 2:
37-43.
Antia, B.S., Akpan E.J., Okon P.A. & Umoren I.U.
2006. Nutritive and anti-nutritive evaluation
of sweet potatoes (Ipomea batatas) leaves.
Pakistan Journal of Nutrition, 5:166–168
Association of Official Analytical Chemists
(AOAC). 2000. Official methods of analysis, 17th ed. Association of Official Analytical
Chemists, Washington, D.C.
Barros, L., Carvalho A. M. & Ferreira I. 2010.
Leaves, flowers, immature fruits and leafy
flowered stems of Malva sylvestris: A comparative study of the nutraceutical potential
and composition. Food Chemistry Toxicology, 48: 1466-1472.
Bhawana, D. & Neetu, S. 2015. Molokhia- The
wealth for a better health. International Journal of Research, 2: 658 - 661.
Dietary Reference Intakes for Japanese. 2010. The
summary report from the Scientific Committee of “Dietary Reference intakes for Japanese”. National Institute of Health and Nutrition Department of Nutritional Epidemiology.
Elleuch, M., Bedigian, D., Roiseux, O., Besbes, S.,
Blecker, C. & Attia, H. 2011. Dietary fibre
and fibre-rich by-products of food processing:
Characterisation, technological functionality
and commercial applications: A review. Food
Chemistry, 124: 411-42.
Ereifej, K., Feng H., Rababah, T. & Aludatt, M.
2015. Chemical composition, phenolics, anthocyanins concentration and antioxidant activity of ten wild edible plants. Food and Nutrition Science, 6:581-590.
FAO. 2002. Food energy-methods of analysis and
conversion factors. FAO Ed, Rome, p 97.
FAO. 2013. Nutritional Elements of Fish. Fisheries
and Aquaculture Department, Food and Agriculture Organization of the United Nations.
Farhan, H., Rammal, H., Hijazi, A ., Hamad, H .,
Daher, A., Reda, M. & Badran, B. 2012. In
vitro antioxidant activity of ethanolic and
aqueous extracts from crude Malva parviflora
L. grown in lebanon. Asian Journal of Pharmaceutical and Clinical Research, 5:234-238.

Alex. J. Fd. Sci. & Technol.
George, P. M. 2003. Encyclopedia of foods. Humane Press, Washington D.C, 1: 526.
Hanif, R., Iqbal, Z., Iqbal, M., Hanif, S. & Rasheed,
M. 2006. Use of vegetables as nutritional
food: role in human health. Journal of Agricultural and Biological Sciences, 1: 18-22.
Islam, R., Paul, D. K. & Shaha, R. K. 2004. Nutritional important of some leafy vegetables
avilable in Bangladesh. Journal of Biological
Science,7: 1380 - 1384.
Khan, M. D., Murtaja, R. L., Mohammed, A., Satter, S.A., Jabin, N. A., Islam, M. F., Laisa, A.
L. & Dipak, K. P. 2015. Mineral and heavy
metal contents of some vegetable available
in local market of Dhaka city in Bangladesh.
Journal of Environmental Science, Toxicology and Food Technology , 9: 1-6.
Komolka, P., Gorecka, D. & Dziedzic, K. 2012. The
effect of thermal processing of cruciferous
vegetables on their content of dietary fiber
and its fractions. ACTA Scientiarum Polonorum Technologia Alimentaria, 11: 347-354.
Li, W., Beta, T., Sun, S. & Corke, H. 2006. Protein characteristics of Chinese black-grained
wheat. Food Chemistry, 98:463–472.
Lin, Ch-H. & Chang, Ch-Y. 2005.Textural change
and antioxidant properties of broccoli under
different cooking treatments. Food Chemistry, 90: 9–15.
McDougall, G.J., Dobson, P. & Jordan-Mahy, N.
2010. Effect of different cooking regimes
on rhubarb polyphenols. Food Chemistry,
119:758–764.
Messaoudi, I., Mhiri, N., Mihoubi, D., Ksouri,
R., Chekir, R. & Mihoubi N. B. 2015. Effect of processing on colour and antioxidants
of Malva parviflora leaves. Journal of New
Sciences, Agriculture and Biotechnology, 10:
891-898.
Mibei, E.K., Ojijo, N.K.O. Karanja, S.M. & Kinyua,
J.K. 2011. Compositional attributes of the
leaves of some indigenous african leafy vegetables commonly consumed in Kenya. Annals.
Food Science and Technology,12: 146-154.
Miller, G.L. 1959. Use of Dinitrosalicylic acid reagent for determination of reducing sugar. Analytical Chemistry, 31 : 426–428.
Ndlovu, J. & Afolayan, A. 2008. Nutritional analysis of the South African wild vegetables Corchorus Olitorius .Asian Journal of Plant Science, 7: 615-618.

Vol. 13, No. 2, pp. 1-10, 2016
Ndomou, M., Mezajoug, K.L.B. & Tchiegang, C.
2014. Physico-chemical properties of leaves
of Gnetum africanum (L.) and Gnetum bucholzianum (L.) (Gnetaceae) from Cameroon.
American Journal of Research Communication, 2: 102 - 112.
Ogunwa, T.H., Ajiboye, S.A., Sholanke, D.R., Awe,
O.B., Ademoye, T.A., Oloye, O.B. & Ilesanmi,
O.C. 2015. Nutritional evaluation of Clerodendrum volubile (Marugbo) leaves. Asian Journal of Plant Science Research, 5: 26-31.
Oke, O.I. 1968. Chemical changes in some Nigerian
vegetables during growth. Experimental Agriculture, 4: 345-349.
Omoyeni, O.A., Olaofe, O. & Richard, A.O. 2015.
Amino acid composition of ten commonly
eaten indigenous leafy vegetables of SouthWest Nigeria. World Journal of Nutrition and
Health, 3: 16-21.
Osman, E. 2005. Variability and Characterization Of
Different Jew’s Mallow Corchorus olitorius.
Genotypes. PhD thesis . University of Sudan
of Science and Technology.
Prosky, L., Asp, N.G., Schweizer, T.F., DeVries,
J.W., & Furda, I. 1988. Determination of
insoluble, soluble, and total dietary fiber in
foods and food products: interlaboratory
study. Journal of the Association of Official
Analytical Chemists, 71: 1017–1023.
Raheem, Z.H., Jebor, A.A. &Mohammed, S.k.
2014. Evaluation of some heavy metal contamination in Malva parviflora L. Plant and
Soil Obtained from Gardens of College of
Agriculture-University of Baghdad. Pakistan
Journal of Nutrition, 13: 310-313.
Rodriguez, R.A.J., Fernández-Bolaños, J., Guillén,
R. & Heredia, A. 2006. Dietary Fibre from
vegetable products as a source of functional
ingredients. Trends in Food Sciences and
Technology, 17: 3-15.
Saikia, S. & Mahanta, C . 2013. Effect of steaming,
boiling and microwave cooking on the total
phenolics, flavonoids and antioxidant properties of different vegetables of Assam, India.
International Journal of Food and Nutritional
Sciences, 2: 47 - 53.
Svanberg, S.J.M., Nyman, E.M.G.., Andersson, R.
& Nilsson, T. 1997. Efects of boiling and
storage on dietary ﬁbre and digestible carbohydrates in various cultivars of carrots. Journal of the Scienceof Food and Agriculture,
73: 245–254.

9

Alex. J. Fd. Sci. & Technol.
Van Soest, P.J., Robertson, J.B. & Lewis, B.A.
1991. Methods for dietary fiber, neutral detergent fiber, and nonstarch polysaccharides in
relation to animal nutrition. Journal of Dairy
Science, 74: 3583-3597,
& Yekeen, T.A., Akintaro, O.I., Akinboro, A.
Azeez, M.A. 2013. Evaluation of cytotoxic
and nutrient composition of three commonly
consumed vegetables in South-Western Nigeria. African Journal of Food Agriculture,13:
7452 – 7466.
Zhang, D. & Hamauzu, Y. 2004. Phenolics, ascorbic
acid, carotenoids and antioxidant activity of
broccoli and their changes during conventional and microwave cooking. Food Chemistry,
88:503–509.

Vol. 13, No. 2, pp. 1-10, 2016
Thed, S.T. & Phillips, R.D. 1995. Changes of dietary
fiber and starch composition of processed potato products during domestic cooking. Food
Chemistry, 52: 301–304.
Titi Mutiara, K., Harijono., Teti, E & Sriwahyuni, E.
2013. Effect of Blanching treatments against
protein content and amino acid of Drumstick
leaves (Moringa oleifera). Journal of Food
Research, 1: 101 - 108.
Van Jaarsveld, P., Faber, M., van Heerden, I., Wenhold, F., Jansen van Rensburg, W., & van
Averbeke, W. 2014. Nutrient content of eight
African leafy vegetables and their potential contribution to dietary reference intakes.
Journal of Food Composition. Analysis, 33:
77–84.

ت�أثري الطهي على القيمة الغذائية لأوراق امللوخية واخلبيزة
منى حممد عبداهلل*� ،أ.د .حممد عطية حممد*� ،أ.د .خمتار �إبراهيم يو�سف**،
�أ.د .حممد حمادي عبد العال*
* ق�سم علوم وتقنية الأغذية  -ال�شاطبي  -الرقم الربيدي  - 21545جامعة الإ�سكندرية
 جمهورية م�صر العربية** ق�سم الدرا�سات البيئية  -معهد الدرا�سات العليا والبحوث  -ال�شاطبي  -الرقم
الربيدي  - 21526جامعة الإ�سكندرية  -جمهورية م�صر العربية

مت تقييم ت�أثري الطهي املنزيل (الغليان) على القيمة الغذائية لأوراق امللوخية واخلبيزة من خالل تقدير
الرتكيب الكيميائي  ،واملعادن ،والأحما�ض الأمينية ،وم�شتقات الألياف الغذائية (على �أ�سا�س الوزن اجلاف).
ووجد �أن �أوراق امللوخية واخلبيزة اخلام واملطبوخة حتتوي على ن�سبة عالية من الربوتني (،)%44.77 -36.73
والألياف ( )%12.73-9.81والرماد ( )%16.85 -9.30وم�ستوى منخف�ض من الدهن اخلام ( )% 3.39-1.05و
الطاقة ( 285.29-259.7كيلو كالوري 100 /جم) .كذلك احتوت الأوراق اخلام و املطبوخة على ن�سبة عالية
من الألياف الغذائية الكلية ( ،)%41.45 - 32.74الألياف القابلة للذوبان ( ،)%8.94-6.64الألياف الغذائية
غري القابلة للذوبان (� ،)%32.51-26.10ألياف املنظف املتعادل ( )%28.98-20.94و�ألياف املنظف احلم�ضي
( )%25.61 -16.97واللجنني احلام�ضي ( .)%8.92 - 7.00واحتوت العينات على ن�سبة عالية من البوتا�سيوم
( 1020-916جمم 100 /جم) ،الكال�سيوم ( 412.5-216.5جمم100/جم) واملاغن�سيوم ( 206 - 170جمم /
100جم) ون�سبة منخف�ضة من احلديد ( 5.31-4.85جمم100/جم)� .أدت عملية الطبخ لأوراق امللوخية واخلبيزة
�إىل زيادة معنوية يف حمتوى كل من الألياف اخلام  ،ال�سكريات غري املختزلة ،الألياف القابلة للذوبان � ،ألياف
املنظف احلم�ضي  ،ال�سليلوز والف�سفور وال�صوديوم بينما �أدت �إىل انخفا�ض معنوي يف حمتوى كل من ال�سكريات
املختزلة  ،الهيمي�سليلوز  ،الكال�سيوم واملاغن�سيوم .كذلك احتوت العينات على كمية كافية من الأحما�ض الأمينية
الأ�سا�سية وغري الأ�سا�سية ما عدا امليثيونني الذي كان هو احلام�ض الأميني احلدي الأول متبوعا باحلم�ض الأميني
اللي�سني ثم فينيل �أالنني ،مما ي�شري �إىل �أن كال من �أوراق امللوخية واخلبيزة ميكن اعتبارهما من الأغذية الوظيفية.
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