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Abstract 
 
Called "the queen of vegetables" by some gourmets because of its strong taste, onion is a highly consumed vegetable 
which is appreciated worldwide. Onion brings a significant contribution of vitamins and minerals when used in human 
food.Onions are perishable and cannot be long-term stored under normal conditions. Post-harvest losses are estimated 
from 18 to 25% depending on the storage system (refrigeration, mechanical ventilation, etc.).Onion dehydration is a 
solution to reduce losses and expenses for storage and transportation, ensuring and increasing shelf life.The use of the 
existing dehydration devices has created quality problems regarding color, texture and taste.Our research aimed to 
establish optimal dehydration conditions recommended for production use.To improve the drying process and to 
achieve a quality product, studies were performed on a laboratory dehydration device. The studies included the effect of 
drying temperature and air velocity, the thickness of onion slices  and drying time regarding the sensorial qualities and 
rehydration characteristics. 
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INTRODUCTION  
 
Onion (Allium cepa, Liliaceea family) is one of 
the most used vegetables in the world owing to 
its taste and aroma. 
The tendency in the countries with a modern 
agriculture is to maintain or even reduce the 
surface of onion crops, but to increase the 
average production per hectare by applying the 
highest performing technologies. 
In Romania, the increase in onion production is 
the result of the increase in the crop areas, and 
not of the increase in the average production 
per hectare. According to the total cultivated 
area (36.8 thousand hectares), Romania holds 
the first place in Europe, and according to the 
total production obtained (296 thousand tons), 
it holds the sixth place, after Spain, Italy, 
England, Holland and Poland. 
Onion is used for giving flavor to salads and 
foods, in its mature as well as in immature 
stages of biological development. The 
pungency of onion results from its sulfur 
bearing compound in volatile oil-allyl-propyl 
disulfide [4]. 
Onion is also used as a cure, owing to its high 
vitamin and mineral salt contents, as well as 

antibiotic substances. Onion provides the 
human body with an element that is little 
known, even on a general level: chrome, useful 
for the good functioning of human cells. 
Besides chrome, vitamin C, manganese, 
vitamin B6, phosphor and potassium, there are 
other elements found in the composition of the 
onion. Phenols and flavonoids in onions have 
strong anticancer and antioxidant properties. 
All these lead to the numerous effects that 
contribute to ensuring a state of health and 
equilibrium in the body, as well as to 
preventing the apparition of pathological 
phenomena. 
Due to its perishable nature, onion cannot be 
stored for a long period of time in normal 
conditions. Refrigerated deposits or places with 
a controlled atmosphere are recommended for 
storagea 
The post crop losses [1] can reach up to 40%, 
of which 18 - 25% storage losses, according to 
the storing system used (refrigeration, 
mechanical ventilation, etc.) 
Onion dehydration is a solution for reducing 
storage losses and costs, as well as transport 
costs, ensuring a later expiration date [2, 3]. 
 

112

AgroLife Scientific Journal - Volume 1, 2012
CD-ROM ISSN 2285-5726; ISSN-L 2285-5718



 

 

MATERIAL AND METHOD  
 
The raw material used was onion of the 
Stuttgart variety, from an ecological culture in 
SCDL Bac u. 
During the period between harvesting and the 
experiments (7 months), the two onion varieties 
were stored in the cold cells of ICDIMPH – 
Horting, at a temperature of 5 0C and a relative 
humidity of 80%. 
Required equipment for the experiments: 
 Universal fruit and vegetable washing 

machine, ATIR model, made in Nilma – Italy, 
equipped with a washing system composed of a 
continuous, rotating water flux, adjustable in 
time and intensity, in which the products were 
sunk. 
 Onion cleaning machine, MAXIM model, 

made in Nilma – Italy, which peeled the onions 
fast and with minimal impact on their size. The 
particular shape of the peeling disc allowed the 
distribution of the abrasive action in a uniform 
manner along the whole surface of the onion, 
following its shape. 
 Vegetable cutting machine, 2000 model „LA 

ROMAGNOLA”, made by FIMAR – Italy. 
 Fruit and vegetable dryer, made by 

TECMON – Italy (Fig. 1), with a working 
capacity of 70 – 300 kg/batch of fresh product. 
Hot air was the dehydration agent (heating 
system – electrical resistance), with the 
possibility of recirculating the drying agent. It 
also had an automatic control panel (Fig. 2), 
which allowed setting the work parameters: 
temperature, humidity, air flow speed, and also 
the recording of these values during the work 
cycle. Trays were used for drying (Fig. 3), put 
on a cart with a maximum capacity of 20 
pieces.  
Dehydration time was 8 hours, and every 30 
minutes the air flow of hot air was changed. 
Dehydration temperature was set to 80 0C and 
the speed of the air flow was measured during 
the cycle. 
Sensorial, physicochemical and micro-
biological analysis was performed on the 
dehydrated products were analyzed. 

 

 
Fig. 1.  Dryer 

 

 
Fig. 2. Control panel 

 

 
Fig. 3. Cart with trays 

 

For the quality characteristics (sensorial, 
physicochemical and microbiological) of 
onions in fresh and dehydrated states, the 
following analysis methods were used: 
 STAS 5956-71 “Fruit and vegetable 

products. Determination of soluble substances 
(the dry soluble extract) using the 
refractometric method” 
 Determining soluble carbohydrates – The 

iodometric method - Schoorl. 
 Determining the total gross protein – The 

Kjeldahl method. 
 STAS 5957 – 71”Fruit and vegetable 

products. Determining fats” 
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 STAS 5954/1 – 86”Fruit and vegetable 
products. Determining total ash” 
 Determining vitamin C – The 

spectrophotometric method with 2, 6-dichlor-
phenol-indophenol. 
 STAS 13 058 – 91 “Fruit and vegetable 

products. Determining ß – carotene”  
 STAS 2445 – 83 “Dehydrated fruit and 

vegetable products. Determining humidity” 
 STAS ISO 6888-1992 “General directives 

for setting the number of Staphylococcus 
aureus. The counting of colonies method” 
 STAS 12 965-91 “Food products. 

Determining the number of molds” 
 STAS 12 964-91 “Food products. 

Determining the number of yeasts” 
 SR ISO 7932-1997 “General directives for 

setting the number of Bacillus cereus.  The 
counting of colonies at 30°C method” 
 SR ISO 6579-1997 “General directive 

regarding the methods of Salmonella germ 
identification” 
 SR ISO 7251-1996 “General directives for 

setting the number of presumptive Escherichia 
coli. The most probable number technique” 
 
RESULTS AND DISCUSSIONS 
 
1. Physicochemical analysis 
Onions were analyzed from a sensorial and 
biochemical point of view, with the results 
found in tables 1 and 2. 
 

Table 1. Sensorial analysis of fresh onions 
Sensorial 
characteristic 

Onion  

Aspect Healthy, firm, compact and clean bulbs. 
Color White - yellowish. 
Taste and smell Pungent, sweet, common for fresh onion, 

with no foreign tastes or smells (bitter, 
mold, etc). 

 
From the sensorial point of view, the analyzed 
onion corresponded to the regulations SR 
1424:2004. 
Biochemical analysis showed that the studied 
onions had complex biochemical composition 
consisting in soluble carbohydrates and 
minerals (potassium, calcium, magnesium, 
iron). 
 
 
 

Table 2. Biochemical analysis of fresh onions 
Nr. Biochemical characteristic Results 
1. Dry soluble substance ( R at 20 C) 11.7 
2. Water (%) 87.6 
3. Soluble carbohydrates (%) 9.27 
4. Lipids (%) 0.23 
5. Proteins (%) 1.53 
6. Vitamin C (mg/100 g) 7.60 
7. Titratable acidity (g malic acid /100 g) 0.20 
8. Total ash (%) 0.59 
9. Sodium (mg/100 g) 9.25 

10. Potassium (mg/100 g) 184.70 
11. Calcium (mg/100 g) 34.50 
12. Magnesium (mg/100 g) 8.82 
13. Iron (mg/100 g) 0.65 
14. Cellulose (%) 0.68 

 

Sensorial, biochemical and microbiological 
analysis was performed on the dehydrated 
onion sample, the results being shown in tables 
3, 4 and 5. 

 

Table 3. Sensorial analysis of dehydrated onions 
Characteristics Dehydrated onions 

Aspect Dehydrated onion slices (2mm 
thick), healthy, clean, uniform color 

Crushed pieces, or pieces 
smaller than 4 mm, %, (m/m) 

3.85 

Radicular disc or exterior layer 
leftovers, %, (m/m) 

2.15 

Molding, fermenting or other 
signs of alteration 

Missing 

Slices of pieces of slices with 
color defects (slightly burnt or 

caramelized), %, (m/m), 

2.15 

Color Bright yellow, specific to dehydrated 
onions 

Consistency Hard, inelastic 
Taste and smell Pungent, sweet, specific to 

dehydrated onions, no foreign tastes 
or smells (bitter, burnt, mold etc.) 

 

Table 4. Biochemical analysis of dehydrated onions 
Nr. Biochemical characteristic  Results 
1. Humidity (%) 7.20 
2. Soluble carbohydrates (%) 68.70 
3. Lipids (%) 1.87 
4. Proteins (%) 10.20 
5. Vitamin C (mg/100 g) 18.75 
6. Sodium (mg/100 g) 68.75 
7. Potassium (mg/100 g) 982.14 
8. Calcium (mg/100 g) 204.25 
9. Iron (mg/100 g) 4.00 
10. Magnesium (mg/100 g) 61.10 
11. Ash insoluble in HCl 10 % (%) 0.028 

 

Following biochemical analysis, we noticed 
that dehydrated onions had a high content in 
carbohydrates, proteins and minerals (sodium, 
potassium, calcium, magnesium, iron). 
Table 5. Microbiological analysis of dehydrated onions 

Characteristics Results 
Coliform bacteria, NCP/g < 10 
Escherichia coli, NCP/g absent 

Salmonella, presence/25 g absent 
Coagulase-positive Staphylococcus, ufc/g absent 

Bacillus cereus, ufc/g absent 
Yeasts and molds, ufc/g absent 

 
114



 

 

2. Dehydration process parameters 
 
In Fig. 4, we present the variation of 
temperatures T1, T2, T3 and T4 of the 
temperatures starting from 25-28 0C 
(environment temperatures) and following a 

transitory regime of temperature growth to 70 
0C for 60 minutes. During the next 180 min, we 
noted a slower increase in temperature to 
around 80 0C, and stabilized afterwards for the 
next 240 minutes. 

 
Fig. 4. Variation of air humidify during dehydration 

 

 
Fig. 5. Variation of dehydration temperature 

 
 
Graph analysis shows that values started from 
70% at the beginning of dehydration (a value 
corresponding to the environment of the 
dehydration installation), and then abruptly 
decreased to 12–15% during the first 120 min, 
to values of 7–8%. This was followed by an 
interval of 5–6% for the next 240 min. 
Following the dehydration process (Fig. 6), 
humidity reached 7.12%. 

 
Fig. 6. Dehydrated onions 
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CONCLUSIONS  
 
Following the experiments and the results, we 
can conclude that: 
 after 180 minutes in the dehydration area, 

the dehydration regime parameters stabilize and 
become uniform in the entire dehydration 
chamber, as far as temperature and humidity 
are concerned; 
  the dehydration regime recommended for the 

Stuttgart variety - optimal drying temperature 
of 78 - 80 0C; the thickness of the onion slice - 
3 mm; dehydration time - 8h; speed of drying 
air 4.2 - 4.5 m/s; 
 according to microbiological analysis, 

dehydrated onions correspond to the Ministry 
of Health regulations nr. 975/1998 regarding 
dehydrated vegetables. 
About 80% of the dehydrated products existing 
on the Romanian market come from imports. 
Due to the current conditions and the lack of 
high technologies, the modernization and 
optimization of the dehydration technologies is 
required, in order to ensure the production of 
competitive local products both for the internal 
market and export. 
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