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Abstract 
Researchers and governments are paid great interest concerning food safety 

and quality of food stuff. Determination of moisture and ash contents was ac-
complished by using simple, easy and low cost method to establish a database for 
agricultural commodities. Twenty four types of agricultural commodities were 
collected from the local market in Al-Rass governorate, Al-Qassim region, Saudi 
Arabia. The samples were collected in the period from the beginning of January 
2017 to the end of July 2017. The survey show that higher values of moisture 
contents were found in tomato and cucumber (95.79 and 94.65%, respectively) 
while the higher values of ash content were found in leafy vegetables in particu-
lar spinach and watercress of 1.91% and 1.51% respectively.   
Keywords: Ash contents, Food commodities, Moisture contents, Saudi Arabia. 
 

Introduction 
Vegetable is any part of a plant 

that is consumed by humans in a 
meal. Nowadays, most vegetables are 
grown all over the world as climate 
permits, and crops may be cultivated 
in protected environments in less 
suitable locations. It may include 
roots, stems, leaves, fruits or seeds of 
the plants that can be eaten as raw 
and/or cooked form and play an im-
portant role in human nutrition, being 
mostly low in fat and carbohydrates, 
but high in vitamins, minerals and 
dietary fiber. Most vegetables contain 
with 84 to 96 % of water [1,2]. The 
traditional wild vegetables have also 

some medicinal value like antibacte-
rial and anticancer activity, which 
make them a valuable addition to the 
diet [3]. 

Moisture content is one of the 
most commonly measured properties 
of food materials for a number of dif-
ferent reasons such as to define of the 
limits to the maximum or minimum 
amount of water that must be present 
in certain types of food, to calculate 
the cost of many foods which de-
pends on the amount of water they 
contain, and to examine the quality of 
the food such as the texture, taste, ap-
pearance and stability of it. 
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Ash refers to the inorganic resi-
due remaining after either ignition or 
complete oxidation of organic matter 
in a foodstuff. The ash content is a 
measure of the total amount of min-
erals present within a food, whereas 
the mineral content is a measure of 
the amount of specific inorganic 
components present within a food, 
such as Ca, Na, and K [4].There are 
two major types of ashing; first one is 
dry ashing, which is primarily for 
proximate composition and for some 
types of specific mineral analyses; it 
requires high temperature muffle fur-
nace capable of maintaining tempera-
tures of between 500 and 600oC for 
many hours. Therefore, water and 
other volatile materials are vaporized 
and organic substances are burned in 
the presence of the oxygen in air to 
CO2, H2O and N2. Most minerals are 
converted to oxides, sulfates, phos-
phates, chlorides or silicates as this 
method is based on the fact that min-
erals are not destroyed by heating, 
and that they have a low volatility 
compared to other food components. 
Second method is wet ashing (oxida-
tion), which is used prior to the 
analysis of certain minerals using dif-
ferent techniques [5].  

Determining the ash content 
may be important for several reasons 
such as it is a part of proximate 
analysis for nutritional evaluation. 
Additionally, ashing is the first step in 
preparing a food sample for specific 
elemental analysis by using many 
spectroscopic techniques. The results 
of analysis of vegetable Daucus 
carots L (Carrot) show that 1.027% 
ash and 1.841 mg /1oo g of iron. The 
analysis data of Lycopersicon escu-
lentaum (Tomato) show 0.508% ash 

and 0.455 mg/ 100 g of iron. The ash 
contents of both vegetables Daucus 
carota (Carrot) and Lycopersicom es-
culentum (Tomato) are found to be 
same [6]. Moisture content was found 
maximum in all the selected vegeta-
bles. Sweet pepper, cauliflower, car-
rot, cabbage, lettuce, spinach, tomato, 
potato, reddish, and bottle gourd, 
ranging from 77% moisture in potato 
to 94.5% in bottle gourd, ash contents 
ranged from 0.9 to 2.1%, 0.3 to 1.2% 
and 0.5% to 1.1%, respectively.  

Vegetables are poor sources of 
fat that make them good food for 
obese people. The water content of 
the leafy vegetables varied between 
83.8 to 95.5 g/100 g fresh vegetable 
sample. The ash content of the sam-
ples varied between 8.0 to 22.6 g /100 
g of dry vegetable powder [7]. The 
results of nutritional values showed 
that the wild vegetables such as 
Dhekishak (Dryopteris filix-mas), 
Helencha (Enhydra fluctuans), 
Kalmishak (Ipomoea aquatica), Pat-
shak (Corchorus capsularis) and 
Shapla stem (Nymphaea stellata) had 
a low content of crude fat and high 
content of moisture, ash, crude pro-
tein, crude fiber, carbohydrate and 
energy having the recommended die-
tary allowances [8]. 

In this study, our aim is to cre-
ate a database for agricultural com-
modities starting from determination 
of their moisture and ash contents, 
moreover to overcome the scarcity of 
reliable data on this region as there 
are no published reports on the agri-
cultural commodities in Al-Rass gov-
ernorate, Al-Qassim region, Saudi 
Arabia. 
Materials and Methods 
Sample Collection  
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Twenty four types of harvested 
fresh vegetables and fruits such as 
(tomato, parsley, green pepper, etc.) 
were collected from different markets 
in Al-Rass governorate, Al-Qassim 
regions, Saudi Arabia, from the be-
ginning of January 2017 to the end of 
July 2017. The representative fresh 
sample from the market was 250 g. 
The samples were kept in sterile 
polyethylene bags and transported to 
the laboratory in an ice chest box. In 
the laboratory, edible portions of the 
samples were used for analysis while 
bruised or rotten samples were re-
moved then, samples were cut into 
small pieces and slices using a clean 
knife and either analyzed immedi-
ately or stored in polyethylene bags at 
4°C ±1 in the fridge until analysis. 
Drying of Samples 

The fresh vegetables were col-
lected from the local vegetable mar-
ket of Al-Rass governorate, Al-
Qassim region, Saudi Arabia. It is 
highly recommended that samples are 
carefully chosen to represent the 
original plants and total number of 
755 samples were dried. 250 g of 
each vegetable samples were ho-
mogenized thoroughly in an electrical 

grinder (Kenwood CH550, China). 
65-70 g of the homogenous sample 
weighed in a porcelain crucible using 
a digital analytical balance (Kern, 
AE5-4C, Germany) and dried at 
105°C overnight by using a drying 
and heating oven (BINDER, ED 53, 
Germany). The dried samples were 
re-weighed to determine the water 
content [10]. All the experimental 
procedures are depicted in Figure  
Dry ashing of the samples 

A total number of 320 samples 
were ash dried where, the dried sam-
ple was grinded and homogenized 
into a fine powder and then, 5-7 g 
was weighed in a porcelain crucible 
glass tube by using the abovemen-
tioned analytical balance. The sam-
ples were thermally treated using a 
laboratory furnace with flap door 
(Nabertherm, P330, Germany) at 
550°C for 12 h with a heating/cooling 
ramp of 5°C/min to remove most of 
the organic components in the dried 
sample. The ash dried cooled in the 
desiccators and re-weighed to deter-
mine the ash contents [9, 10]. Interval 
until the loss of mass between two 
successive weighing was not more 
than 2 mg. 

 

 

 
 
 
 
 
 

Fig. 1: Schematic diagram of the experimental procedures 
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Results and Discussions 
Moisture content in food commodi-
ties  

The moisture percent in the 
samples was calculated according to 
the following equation: 

% Moisture content =      

eq. (1) Where, W1 is the initial weight 
of the sample before drying and W2 is 
the Weight of the sample after drying 
at 105°C overnight. 

 
Table 1. The moisture contents in food commodities 

S.N. Vegetable type no. of samples Average moisture (%) Range 
1 Broccoli 4 88.94 85.74-90.76 
2 Cabbage 6 92.12 87.61-94.38 
3 Carrot 13 90.50 88.39-98.00 
4 Coriander 28 89.01 86.14-91.50 
5 Cucumber 97 95.79 88.82-96.93 
6 Dill 8 89.07 86.58-91.94 
7 Eggplant 60 92.12 88.60-95.90 
8 Green chili pep 38 88.67 84.25-97.90 
9 Green onion 9 91.72 90.42-95.70 
10 Green pepper 93 93.93 88.78-95.56 
11 Leek 21 92.66 90.59-96.14 
12 Lettuce 17 93.23 90.42-95.03 
13 Mint 11 87.65 78.95-95.07 
14 Onion 4 86.20 85.14-87.09 
15 Okra 15 87.14 83.50-94.89 
16 Parsley 45 87.06 72.62-97.00 
17 Potato 10 81.41 79.11-83.95 
18 Pumpkin 17 85.43 76.69-94.65 
19 Spinach 5 91.80 88.35-96.60 
20 Squash 77 93.39 86.66-95.34 
21 String beans 12 89.24 86.25-93.24 
22 Tomato 162 94.65 85.81-96.80 
23 Watercress 19 92.23 89.69-94.90 
24 Watermelon 4 93.66 92.41-94.35 
 

From the results of the studied 
samples in Table 1 and Figure 2 in 
which the highest values of moisture 
content were found in tomato and cu-
cumber with value of 95.79 and 

94.65% respectively while the lowest 
values of moisture content were pre-
sented in potato and pumpkin of 
81.41 and 85.43%, respectively. 
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Fig. 2: The moisture contents in food commodities 

Ash content in food commodities 
The ash content can be calcu-

lated as follow: 
% ash content =           eq. (2) 

Where, W3 is the final weight of the 
dried after ashing. 
 

Table 2. The ash contents in food commodities 
S.N. Vegetable type No. of samples Average Ash (%) Range 
1 Broccoli 4 0.67 0.56-0.81 
2 Cabbage 5 0.53 0.44-0.69 
3 Carrot 12 0.47 0.25-0.76 
4 Coriander 20 1.30 0.85-1.79 
5 Cucumber 20 0.54 0.26-0.84 
6 Dill 12 1.03 0.49-1.87 
7 Eggplant 20 0.47 0.14-0.60 
8 Green chili pep 20 0.43 0.24-0.67 
9 Green onion 12 0.68 0.41-0.93 
10 Green pepper 20 0.37 0.21-0.54 
11 Leek 20 1.17 0.55-1.72 
12 Lettuce 12 0.84 0.55-1.27 
13 Mint 12 1.08 0.61-1.75 
14 Onion 4 0.25 0.20-0.29 
15 Okra 12 0.52 0.33-0.79 
16 Parsley 20 1.23 0.98-1.56 
17 Potato 12 0.27 0.20-.047 
18 Pumpkin 12 0.28 0.21-0.46 
19 Spinach 3 1.91 1.64-2.35 
20 Squash 20 0.85 0.51-1.83 
21 String beans 12 0.50 0.36-0.63 
22 Tomato 20 0.62 0.31-0.93 
23 Watercress 12 1.51 1.02-2.21 
24 Watermelon 4 0.32 0.21-0.45 
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The results of ash contents of 
the studied samples are shown in Ta-
ble 2 and Figure 3 in which the high-
est values of ash content were found 
in leafy vegetables in particular in 

spinach and watercress of 1.91% and 
1.51%, respectively, while the lowest 
values of ash content were found in 
onion of (0.25%) and for potato 
(0.27%). 

 

 
Fig. 3: The ash contents in food commodities 

 

Conclusion 
Simple, economical and easy 

method was implemented to deter-
mine the moisture and ash contents in 
agricultural commodities in Al-Rass 
governorate, Saudi Arabia in 2017. 
Results show that the highest values 
of moisture content were found in 
tomato and cucumber while the low-
est values were presented in potato 
and pumpkin. On the other hand, the 
highest values of ash content was 
found in spinach and watercress 
while, the lowest values were found 
in onion and potato. Further research 
should be done to determine the con-
tent of each individual heavy metal in 
the agricultural commodities. 
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زراعیة بمحافظة الرس بالسعودیة في عام دراسة عن نسبة الرطوبة والرماد فى المنتجات ال
  م٢٠١٧

، محمد ٥، محمد حسن٤، أحمد صبري أبو خضره١بیل جاموهاي ،١أحمد السید العمدة ،١,٣، عادل عبد االله١,٢أحمد صبري عفیفي
  ٧,٨، عمرو محمد٦عطا االله

  السعودیة، الریاض، )أدیكو(مكتب الدكتور على الدهیمان للإستشارات البیئیة ١
  إیطالیا، تورینو،  كلیة العلوم التطبیقیة- علوم التطبیقیةقسم ال٢

  مصر، شركة میاه الشرب والصرف الصحي بسوهاج٣
  مصر، جامعة سیناء، كلیة العلوم الهندسیة، قسم العلوم الأساسیة٤
  مصر، معهد العبور للهندسة والتكنولوجیا، قسم العلوم الطبیعیة٥
  مصر،  جامعة بدر بالقاهرة،كلیة الهندسة، قسم الهندسة الكیمیائیة٦

  السعودیة، المدینة المنورة، جامعة طیبة، عمادة الخدمات الأكادیمیة، قسم الكیمیاء٧
 مصر، القاهرة، هلیوبولیس، المعهد العالي للبصریات٨

 الملخص
یولي الباحثون والحكومات قضیة جودة وسلامة الغذاء الكثیر من الإهتمѧام لمѧا لهѧا مѧن تѧأثیر              

ѧѧى الѧѧسانعلѧѧة للإنѧѧم . صحة العامѧѧد تѧѧض   وقѧѧي بعѧѧاد فѧѧة والرمѧѧسب الرطوبѧѧد نѧѧة تحدیѧѧذه الدراسѧѧي هѧѧف
المنتجات الزراعیѧة بطریقѧة بѧسیطة وغیѧر معقѧدة ومنخفѧضة التكѧالیف لإنѧشاء قاعѧدة بیانѧات خاصѧة                

محافظѧة الѧرس   للѧسوق المحلѧى   باأربعѧة وعѧشرون نوعѧأ مѧن المنتجѧات الزراعیѧة        تم جمع   . بالمنطقة
 وحتѧى نهایѧة شѧهر    ٢٠١٧بالمملكة العربیة السعودیة فى الفترة من بدایة شهر ینѧایر      بمنطقة القصیم   

بینت الدراسة أن أعلى نسبة رطوبة فѧي العینѧات ظهѧرت فѧي عینѧات الطمѧاطم         . یولیو في نفس العام   
على الترتیب بینما ظهѧرت أعلѧى نѧسبة للرمѧاد فѧي عینѧات         % ٩٤٫٦٥و  % ٩٥٫٧٩والخیار بنسبة   

  .على الترتیب% ١٫٥١و % ١٫٩١خاصة السبانخ والجرجیر بنسبة الخضار الورقیة و
  المملكة العربیة السعودیة، الغذاء، نسبة الرطوبة، نسبة الرماد: كلمات مفتاحیة

 


