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ABSTRACT

Besarah recipe is a popular diet in Egypt due to
its high nutritional value and cheap price. Seven
different recipes were prepared. Only four of which
recipes were selected being the most favorable as
they attained the highest scores of panelist prefer-
ence. These recipes were stored at room tempera-
ture in four layer aluminum package for up to 3
months during which, the chemical constituents,
antioxidants, total chlorophyll as well as the micro-
bial flora were determined. The obtained results
revealed that recipe (No. 3) which was prepared
from dehulled dry broad bean, onion, garlic, salt,
peppermint, dill, cumin, coriander (seeds), corian-
der (green) and caraway and recipe (No. 4) pre-
pared from dehulled dry broad bean, onion, garlic,
salt, peppermint, cumin, coriander (seeds), corian-
der (green) and celery were the most suitable reci-
pes to produce high quality products. These reci-
pes contain the highest crude fibers, phenolic com-
pounds and flavonoids being 16.59 and 16.81%;
84.4 and 93.58; 11.98 and 14.59 mg/g, respec-
tively. The increase of green leafy vegetables,
herbs and spices in the mixture with the decrease
of broad bean by 42.2% in recipe (No. 3) and (No.
4) increased the total chlorophyll content by more
than two folds (660.3 and 678.3 mg/100g, respec-
tively) compared to the other recipes and the con-
trol sample. Results also indicated that these two
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recipes had approximately the lowest value of
calories (304.58 and 301.64 kcal/100g,) respec-
tively compared to the other recipes as well as the
control. All selected samples showed a decrease
in phenolic compounds by 10.23 - 13.49% and in
flavonoids by 24.88 - 35.28% (after 3 months stor-
age). Total chlorophyll content had a slight de-
crease in Besarah recipes during storage for the
aforementioned period being from 6.34 to 6.48%.
Concerning the safety, it was also observed that all
recipes were microbiologically safe. Therefore, it
could be recommended to produce Besarah reci-
pes (especially  No. 3 and 4) from green leafy
vegetables, herbs and spices being a good source
of crude fibers, antioxidants, chlorophyll and min-
erals and could be incorporated in the population
diets being easily prepared and cooked.

INTRODUCTION

Super foods include dark green plants, medici-
nal herbs and spices, natural food concentrates
and the most nutritious kinds of fruits and vegeta-
bles. Super foods supply a cornucopia of totally
natural vitamins, minerals, plant enzymes, antioxi-
dants, phytonutrients (health promoting natural
chemicals from plants) and symbiotic intestinal
flora for more optimal energy metabolism, fat burn-
ing, digestion, detoxification, immunity, repair, re-
covery, rejuvenation and vital longevity (Schatzin
et al 2000).

Egyptian Besarah is prepared by stewing broad
beans (paste) for its preparation, decorticated
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broad beans are soaked overnight in water,
drained and boiled in fresh water until being ten-
der. The beans are mashed to make a purée, sea-
soned with mint, garlic, cumin seeds and coriander
seeds, then simmered gently for 5 minutes. For
serving, Besarah is poured into individual plates
and decorated with fried onion slices.

Vegetable calories are very low when eaten
raw but, after boiling, the calorie value for vegeta-
bles is usually lower than the same weight of the
raw ones. This is because, more water is absorbed
into each vegetable during boiling and this simul-
taneously could increase the total weight and low-
ers the caloric density (Massoud et al 2005). Ca-
loric value may not simply by additive metabolize
energy from fat, protein and carbohydrates pro-
vided by factorial equations but may be a function
of the interaction of these nutrients with dietary
fibers. Thus, functional equations may be inade-
quate. However, factorial equations are the only
equations approved for use in food labeling
(Schatzin et al 2000) and (Massoud et al 2005).
Coriander was a particular favorite; it was not only
a flavoring but could be considered to have me-
dicinal properties. Egyptians may take coriander
seeds for heart and liver troubles. Celery is known
to be nutritionally complete, it contains high potas-
sium content. Potassium helps in reducing blood
pressure and can regulate fluids and minerals in
the body. Onions are good for our heart. They can
thin your blood like aspirin. Onions fight bacteria
that can cause stomach cancer. Garlic, onion,
spices and herbs are typical food containing anti-
oxidants (Balentine et al 1997). Lower cardiovas-
cular incidence, in the high garlic and also green
leaves consuming by populations of the Mediterra-
nean and Asian regions compared to those having
low garlic and green leaves consumption which
can protect them against exclusive cardiovascular
disease (Lin, 1994).

Pandey ot al (2008) noticed that the green
leaves contain significant amount of iron and leaf
concentrates made from fractionating fresh green
leaves are one of the richest source of this ele-
ment. Besides, it also contains large amount of B-
carotene, folic acid and protein as well as a con-
siderable amount of pyridoxine, riboflavin and cop-
per. Leaf concentrates can be considered as can
excellent dietary factor for the prevention of ane-
mia. So, this work aimed to produce Besarah reci-
pes as a dried product which could be easily
cooked and prepared to encourage its consump-
tion being a useful source of antioxidants, minerals
and phytonutrients.

MATERIALS AND METHODS

Materials

Fult mature dried dehulled broad beans (Vicia
faba, L.}, green herbs, spices (coriander, caraway,
cumin, dill, peppermint) parsley, onion, garlic and
salt, and also control sample {commercial dried
Besarah mixture) were obtained from the local
market and from the medicinal plants. Res. de-
partment, A.R.C. Egypt. The percentage of com-
ponents were according to Table (1).

Methods

Cleaned dehulled broad beans and spices
were ground using mincer, while, green herbs
were dehydrated in air circulated oven (Tray type,
fisher scientific, ser. Mo. (253855) iso temp. oven)
at 55°C. The component percentages of different
dried Besarah recipes (Table 1) were mixed using
a mincer then packed into four layer aluminum
packaging materials then stored at ambient tem-
perature till analysis.

Analytical methods

o Viscosity (cps) (using Brookfield DV Il ultra
programmable Rheometer at 20°C) was deter-
mined according to the method of Ranganna
(1979).

« Total calories of Besarah recipes were calcu-
lated by the formula of James (1995) as fol-
lows: Total calories = fat x 9 + protein x 4 + To-
tal carbohydrates x 4.

e Sensory evaluation: sensory attributes (color,
taste, odor, texture and overall acceptability) of
dehydrated Besarah recipes after preparing dif-
ferent recipes 20 gm/150 ml hot water were
evaluated directly after 5 min of cooking by 15
panelists in the food Tech. Res. Inst. Lab. ac-
cording to the method reported by (Lindley et
al 1993).

¢ Moisture; ash; crude fiber; crude protein and
ether:extract contents were determined accord-
ing to the A.O.A.C. (2000) method.

+ Total phenolic compounds, total flavonoids and
total chlorophyll contents were determined us-
ing the methods described by Swin and Hillis
(1959) and Snell and Snell (1954).

s Minerals (lron, calcium, potassium, sodium,
magnesium, zinc, manganese, cupper and
phosphorus) were determined by dry ashing us-
ing atomic absorption Pye unican spectropho-
tometer Sp. England, as mentioned by Kasai et
al (1997).
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Table 1. Ingredients percentages of different dried Besarah recipes

. * Recipes

Ingredient y > 3 2 5 5 7

Dehulled dry broad bean 61.0 61.0 40.0 40.0 56.0 54.0 58.0
Parsley , - - - - 1.0 1.5 1.0
Onion 10.0 10.0 20.0 20.0 14.0 16.0 14.0
Garlic 4.0 4.0 5.0 5.0 3.0 4.0 4.0
Salt 12.0 12.0 6.0 . 6.0 10.0 8.0 6.0
Peppermint 2.0 4.0 5.0 5.0 1.0 3.0 2.0
Dill ‘ 1.0 1.0 5.0 - 4.0 3.5 3.0
Cumin 2.0 4.0 2.0 2.0 4.0 2.0 5.0
Coriander (seeds) 4.0 20 4.0 4.0 5.0 6.0 4.0
Coriander (green) 4.0 20 10.0 10.0 2.0 2.0 3.0
Caraway - - 30 - - - -

Celery - - - 8.0 - - -

Total/gm 100 100 100 100 100 100 100

* Rehydration of recipes in hot water by 20 gm/ 150 ml water for 5 min.
1: Recipe composed of dehulled dry broad bean; parsley, onlon, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green).

2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green) (different percentage).

3: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, neppermint, Dill, cumin and coriander

(seeds) and coriander (green) and Caraway

4: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green) and celery.

5,6 and 7: Recipes being to similar No. 1 and 2 with different percentages.

e Total viable counts, Yeast and mould counts
and spore forming bacterial counts were carried
out by the method of Smith and Townsend
(1999).

s Statistical analysis: The data were tabulated
and analyzed by statistical method completely
randomized design as described by Snedecor
and Cochran (1980).

RESULTS AND DISCUSSION

Table (2) shows the sensory evaluation pa-
rameters (color, Taste, odor, texture and overall
acceptability) of Besarah recipes. These parame-
ters were evaluated to select the best ones having
the highest preference. Commercial Besarah mix-
ture was used as a control. The main ingredients
of all recipes were dehulled broad beans used in
high ratios. The increase of green leafy vegeta-
bles, herbs and spices (onion, garlic, peppermint,
dill, coriander (green), caraway. cumin and celery)
in the mixture with the decrease of broad bean by
42.2% in recipe (No. 3) and (No. 4) gave the best
color, texture and acceptability compared to the

other recipes and the control sample (Table 2).
Moreover, increasing the peppermint, cumin and
garlic level improved the color, taste, odor, texture
and also acceptability for recipes No. 1 and No. 2.
It was clearly noticed that recipes 1, 2, 3 and 4 had
the highest acceptability scores (7.8510.94;
7.30+£1.25; 6.90+1.52 and 7.13+1.11), respectively.
So, these four recipes were selected being the
most favorite ones and were stored at ambient
temperature up to 3 months for analysis. From
Table (2), it could be seen that the increase in
peppermint, cumin znd garlic percentages (Table
1) gave the best scores for Besarah recipe (2) at
zero time and till the end of the storage period at
ambient temperature when compared with the con-
trol sample. Generally, panelist scores indicated
that tested Besarah recipes especially No. 1,2, 3
and 4 soaked in hot water had the highest scores
and came in the first order compared with all other
tested recipes. Therefore, these four recipes
namely 1, 2, 3 and 4 of Besarah recipes were cho-
sen to continue for other analysis through 3
months.

Annals Agric. Sci., 54(1), 2009



92

Lobna Hareedy; El-Malky and Laila El-Mahdy

Table 2. Sensory evaluation of dehydrated Besarah recipes during storage at ambient tempera-

ture
S;:Z%e Samples Color Taste Odor Texture act?e‘;)et;?illity
(10) (10) (10) (10)
{months) {10)
Control 7.64£1.12" a 7.17£1.17 ab | 7.64+1.36 ab 7.45£1.07 ab 7912120 a
Recipe (1) 7.32+0.90 ab 6.92£1.03 b 6.64+1.21 be 7.1£0.74 ab 7.85£0.94 a
Recipe (2) 7.41+£0.97 ab | 7.25+0.76 ab 6.85+1.13 b 7.9540.69 a 7.30£1.25b
Zero Recipe (3) 6.64+1.43 be 6.00+0.89 bc 5.83+1.63 C 6.85+1.78 b 6.90£1.52 b
Recipe (4) 6.0941.30 be 5.8310.98 cd 5912142 C 6.901+2.16 b 7.13t1.11 ab
Recipe (5)* 5.40£0.97 C 4.83+£0.98 d 5.27+1.27 cd 5.0£1.419 cd 4.741.49d
Recipe (6)* 4.95+0.96 d 4.71¢1.11d 5.55¢1.37C 4.7+1.16d 4.82+1.54d
Recipe (7)* 5.010.89 C 5.0+1.09 cd 5.0+1.34 cd 4412116 d 5.30+£1.34C
Control 6.42£1.27 bc | 7.09+1.38 ab 7.0£1.63 ab 6.62+1.45 be 7.36+1.38 ab
Recipe (1) 6.50+1.64bc | 6.83:1.17bc | 6.5711.81 be 6.20+1.30 be 7.07x1.10b
One Recipe (2) 7.0£0.58 ab 6.57£0.79 bc | 6.71x1.71 be 7.57£0.79 ab 7174147 ab
Reclpe (3) 6.33£2.25 be 5224042 C 5331052 C 6.50+1.38 be 6.67£1.86 be
Recipe (4) 5.67+1.86 C 5.040.63 cd 5.8311.6 cd 6.33£1.22hc | 6.92¢2.15b
Control 6.20+£1.42 be 6.24+1.33bc | 6.70+£1.89 be 6.2010.92 bc 6.95¢1.39b
Recipe (1) 6.10£1.97 bc 5.6742.0C 6.78+1.64 b 6.33+1.12 be 6.50+1.72 be
Two Recipe (2) 6.60+2.0 bc 6.11£1.17 bc | 6.89+0.76 bc 7.30£0.95 ab 7.15%1.16 ab
Recipe (3) 5.701x1.64 C 4.8310.87d 5.8211.66C 5.8£1.54 C 6.3¢1.77 be
Recipe (4) 5.80£1.75C 4.7510.98 dc 6.1+2.08bc 5.611.36 C 6.32+1.98 bc
Control 5.5840.3 C 6.0+0.96 bc 6.33t1.1 be 54:1.2C 5.75£0.9 C
Recipe (1) 5.75:0.1 C 6.1+£0.99 be 5.80:0.8 C 4.75+1.1d 6.0x1.0 be
Three Recipe (2) 5.5810.17 C 6.65¢1.2b 6.96£0.9 b 6.510.8 be 6.5£1.2 bc
Recipe (3) 5.17£0.9 Cd 5.40£1.4C 5311.0C 6.541.4 bc 5.521.3C
Reacipe (4) 5.58+0.9 C 5.60£0.9 ¢ 55+1.3¢ 5.9+1.2 be 56116 C

* discarded ** Values are means * SD.

i

For each treatment within a column, means not sharing the same alphabetical letter are significantly different at 0.05, SD= Standard

ernor.

1: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green).

2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green) (different percentage).

3: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green) and Caraway

4: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green) and celery.

5,6 and 7: Recipes being to similar No. 1 and 2 with different percentages.

Physical and chemical characteristics

Data presented in Table (3) show the chemical
composition of selected Besarah recipes having
the highest organoleptic scores. From the same
Table, it could be seen that viscosity of control
sample was higher than the other tested recipes
being 2311cps and this may be due to the increase
in dehulled broad bean content. Crude fibers and
total ash content in recipe 3 and 4 was higher
compared to the other selected recipes and the
control sample. These results would be due to the

decrease in the percentage of dehuiled broad bean
by 42.2% and also the increase of herbs and
spices content (recipes No. 3 and 4). Data in Table
(3) also indicate that the same recipes (3 and 4)
had approximately the lowest calories (304.58 and
301.64 kcal/100g), and this may be attributed to
the increase in fibers content and also the de-
crease in protein and ether extract content. it could
also be stated that the starch content in ali se-
lected recipes are in agreement with those ob-
tained by El-Sherbiny et al (1996).
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Table 3. Viscosity; Chemi'cal constituents and total calories of dried Besarah recipes (on

dry weight basis)

Constituents Control 1 2 3 4
Viscosity (cps) ** 2311* 813 911 366 339
Moisture content % 4.65 542 5.01 5.33 577
Total solids % 95.35 94.58 94.99 94.67 94.23
Crude Protein % 11.10 13.70 13.23 12.81 12.06
Crude Fiber % 9.83 13.82 12.68 16.59 16.81
Total Ash % 9.36 7.38 8.61 10.81 10.96
Ether Extract % 10.07 9.16 8.14 7.10 7.16
Total carbohydrates % *** 54.99 50.52, 52.27 47.36 47.24
Total Calories Kcal/100g 354.99 . 339.32 |, 33550 304.58 + 301.64

93

* Mean values of triplicate samples.

** After reconstitution recipes in hot water (20gm/150mi/smiz.).

*** Calculated by difference.

1. Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, pepgermint, Dill, cumin and co-

riander
(seeds) and coriander (green).

2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and co-

riander

(seeds) and coriander (green) (different percentage).

3: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and co-

riander
. (seeds) and coriander (green) and Caraway

4: Recipe composed of dehulled dry broad bean; parsiey, onion, Garlic, salt, peppermint, Dill, cumin and co-

riander
(seeds) and coriander (green) and celery.

Addition of green leafy vegetables, herbs and
spices to recipes No. 3 and 4 increased the
chlorophyli A, B, total phenolic compounds and
also total flavonoids contents being (384.92,
275.42mg/100g, 84.4 and 12.98mg/g), for recipe
No. 3 and (393.35-285.00 .mg/100g ; 93.58 and
14.59mg/g), for recipe No. 4, respectively (Table
4).

Finally it could be concluded that recipes No. 3
and 4 had adequate antioxidants and chlorophyll
content, lowest calories and highest crude fibers.

Data in Table (5) show the minerals content of
selected dried Besarah blends. Magnesium, so-
dium, potassium, iron, calcium, manganese, cup-
per, phosphorous and zinc were determined and
the obtained results indicate that Mg, Na, K, Fe
and Ca were the major minerals detected in all
selected recipes which recorded 235.1, 5300.6,
3123.5, 9.84 and 158.20mg/100g, respectively in
recipe (4). This could be due to its higher content
of leafy vegetables, herbs and spices which are
considered as rich sources of minerals.

Physico-chemical composition of selected
dried Besarah recipes during 3 months of stor-
age

Results in Table (6) reveal that moisture, vis-
cosity, crude fibers, total solids and total carbohy-
drates contents of all selected recipes packaged in
four layer packages showed negligible changes
during storage at ambient temperature for three
months. Results also illustrate that recipe No. 3
and 4 contained higher amount of crude fibers
(16.611% and 16.796%) and lower amount of total
carbohydrates being 47.56 and 47.42%, respec-
tively compared to the other tested samples after
storage ‘at ambient temperature for 3 months. Fi-
nally it could be concluded that the differences in
the chemical composition of selected low calorie
Besarah recipes could be observed after storage
for 3 months at ambiznt temperature.
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Table 4. Antioxidant and chlorophyll contents of selected dried low calorie Besarah recipes
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(mg/100g)

Constituents Control 1 2 3 4
Chlorophyii A 114.66* 231.25 216.78 384,92 393.35
Chlorophyll B 45.04 110.84 133.77 275.42 285.00
Total phenolic compounds (mg/g) 69.55 75.33 71.22 84.40 93.58
Total falvonoids (mg/g) 8.59 9.78 10.53 12.98 14.59

* Values are means of three replicate samples.

1:

2:

3

der (seeds) and coriander (green).

der (seeds) and coriander (green) (different percentage).

der (seeds) and coriander (green) and Caraway

der (seeds) and coriander (green) and celery.

Table 5. Minerals content of dried low calorie Besarah recipes

Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and corian-
Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and corian-
Recipe composed of dehulled dry broad bean; parsley, onlon, Garlic, sait, peppermint, Dil, cumin and corian-

: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and corian-

Minerals mg/100g Control 1 2 3 4
Mg 193.17* 198.64 207.86 231.64 235.1
Na 5365.37 4520.30 4758.99 4822.36 5300.6
K 2637.2 2564.20 2443.1 1 2756.13 31235
Fe 5.47 6.03 6.34 7.63 9.84
Ca 74.44 75.06 76.93 87.45 158.2
Mn 0.895 0.896 0.942 1.04 1.26
Cu 1.403 1.109 0.930 1.02 1.20
P 0.28 0.32 0.32 0.28 0.32
Zn 2.82 2.86 2.87 2.71 2.76
* Mean value of triplicate samples.
1: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and
coriander (seeds) and coriander (green).
2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and
coriander (seeds) and coriander (green) (different percentage).
3: Recipe composed of dehulled dry broad bean; parsiey, onion, Garlic, salt, peppermint, Dill, cumin and
coriander (seeds) and coriander (green) and Caraway
4: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and

coriander (seeds) and coriander (green) and celery.
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Table 6. Effect of storage at ambient temperature on viscosity and chemical constituents
of selected dehydrated Besarah recipes (on dry weight basis)

Storage ‘ Moisture Viscosity Ctrude To.tal Total
period Recipes content (cps)* fibers solids carbohydrates
(months) - % % % %
Control 4.942 2304 9.682 | 95.058 54.80
1 5.576 800 13.682 94.424 50.30
One 2 5432 900 12.556 94.568 51.81
3 5.888 364 16.438 94.112 47.51
4 5.146 336 16.666 94.854 47.33
Control 5.011 2301 9.811 95.389 54.62
1 5.721 800 13.822 94.279 50.33
Two 2 5.561 910 12.951 94.439 51.90
3 6.111 361 16.549 93.889 47.50
4 5.342 334 16.813 94.658 47.36
Control 5.123 2303 9.831 94.077 54.70
1 5.811 789 13.841 94.189 50.41
Three 2 5723 900 13.013 94.277 51.69
3 6.213 360 16.611 93.787 47.56
4 5.513 330 16.796 94.487 47.42

* After recipes reconstitution in hot water (20gm/150m! for 5 min).
1: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and

coriander (seeds) and coriander (green).

2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and
coriander (seeds) and coriander (green) (different percentage).
3: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and

coriander (seeds) and coriander (green) and Caraway

4: Recipe composed of dehulled dry broad bean; parsiey, onion, Garlic, salt, peppermint, Dill, cumin and

coriander (seeds) and coriander (green) and celery.

Effect of storage period on antioxidants and
chlorophyl!l contents of dried Besarah recipes

The data presented in Table (7) illustrate the
effect of storage at ambient temperature for
3 months on the antioxidant and chlorophyll
compounds of selected Besarah recipes. These
results indicate that the total phenolic compounds
of all samples changed during storage. It de-
creased by 23.95; 15.27; 13.47; 10.04 and 10.23%
in the control, recipes 1, 2, 3 and 4 respectively.
Also, the flavonoids content decreased by 41.43;
35.28; 25.07; 26.19 and 24.88%, respectively after
3 months of storage.

Meanwhile, total chlorophylls content de-
creased by 18.10; 6.34; 7.03; 9.26 and 6.48% in

the control, and recipes 1, 2, 3 and 4 respectively,
after storage for 3 menths at ambient temperature,
(Table 7). Results in the same table also show that
total chlorophyll contents of the control sample was
lower by more than two folds (18.10%) compared
to the other tested samples during storage for up
to 3 months. These results could be attributed to
the absence of some green leafy vegetables in the
control sample. Finally it could be concluded that
addition of green leafy vegetables, herbs and
spices to recipe (4) followed by recipe (3) using
good packaging materials gave adequate antioxi-
dant compounds and total chlorophyll and also
could be considered as sufficient sources of anti-
oxidants for humans.
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Table 7. Effect of storage at ambient tempe.rature on antioxidants and chlorophyl! con-
tents of dehydrated Besarah recipes
Storage . Total phenols | ot Chiorophyll (mg/100g)

Period Recipes mglg flavonoids
{(months) : mglg A B Total
Control 69.556" 6.59 114.66 45.04 159.70
1 75.33 9.78 231.25 110.84 342.09
Zero 2 71.22 10.53 216.78 133.77 350.55
3 84.40 12.98 384.92 275.42 660.34
4 93.58 14.59 393.35 285.00 678.35
Control 61.54 6.23 112.61 43.020 155.63
1 72.16 9.35 226.30 103.80 330.10
One 2 70.31 10.17 211.80 130.70 342.50
3 81.44 11.24 376.30 260.60 636.90
4 88.73 13.55 381.90 270.30 652.20
Control 56.90 5.07 101.91 40.00 141.91
1 70.34 7.30 224.30 100.90 325.20
Two 2 67.10 8.41 211.00 125.30 336.30
3 78.90 9.85 373.40 258.10 631.50
4 86.71 10.91 280.80 263.60 641.40
Control 52.89 3.86 100.80 30.000 130.80
1 63.83 6.33 220.60 100.00 320.40
Three 2 61.61 7.89 200.90 125.00 325.90
3 75.93 9.58 360.10 239.10 599.20
4 84.01 10.96 370.30 264.10 634.40

*ondry weightbasis.  **Values are means of three replicate samples.

1: Recipe composed of dehulled dry broad bean; parsiey, onion, Garlic, salt, peppermint, Dill, cumin and corian-

der (seeds) and coriander (green).

2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and corian-
der (seeds) and coriander (green) (different percentage).
3: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and corian-

der (seeds) and coriander (green) and Caraway

4: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and corian-

der (seeds) and coriander (green) and celery.
Microbiological examination

The best dried Besarah recipes were evaluated
microbiologically (total viable counts, yeast and
mould counts and spore forming bacterial count)
during storage at ambient temperature for 3
months as shown in the data presented in Table
(8). The bacterial flora in the control was slightly
fower than the prepared recipes. Generally the
flora increased slightly and gradually during stor-
age (Table 8). Meanwhile, recipe (No. 2) contained
lower yeast and mould count (2.49 log cfu/g) when

compared with the other tested recipes and also
recipe (No. 1) having a lower spore forming bacte-
rial count (2.65 log cfu/g) after three months of
storage. All recipes of dried Besarah products
were coliform free. Therefore, all prepared recipes
could be considered healthy and safe.

It coud be recommended that Besarah made
from dried green leafy vegetables, herbs and
spices then cooked being a good source of anti-
oxidants, minerals and fibers may be incorporated
in the diets of the population, especially, that which
could be easily prepared and cooked.
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Table 8. Microbiological examination of dehydrated Besarah recipes during storage at room temperature
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up to 3 months (log cfu/g)
Total viable counts Yeast and mould counts Spore fo::n;:\r?t bacterial
Samples
P Storage period (months)
0 1 2 3 0 1 2 3 0 1 2 3

Control 3.30* | 3.78 { 3.95 | 467 | 200 | 248 | 290 | 2.78 | 264 | 2.73 | 2.85 | 2.89
Recipe No.1 3.78 | 3,10 | 468 | 495 | 2.30 | 241 | 253 | 2.72 | 249 | 2.53 | 2.58 | 2.65
Recipe No. 2 390|456 | 483|496 | 190|200 (238|249 ]258|264 270 | 2.80
Recipe No. 3 432 | 458 | 472 | 489 | 248 | 230 | 270|291 299|293 | 297 | 3.01
Recipe No4 | 411 | 438 | 463 | 479 | 223 |1 240|253 (288 281{285)|290 | 2.96

* Values are means of three replicate samples.
1: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green).

2: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander
(seeds) and coriander (green) (different percentage).
3: Recipe composed of dehulled dry broad bean; parsley, onion, Garlic, salt, peppermint, Dill, cumin and coriander
(seeds) and coriander (green) and Caraway
4: Recipe composed of dehulled dry broad bean; parsiey, onion, Garlic, salt, peppermint, Dill, cumin and coriander

(seeds) and coriander (green) and celery.
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