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ABSTRACT

Chemical, physical and microbiological studies have been carried out on three onion cultivars Giza
6, Giza 20 and Beheri which are widely cultivated locally. These included different pre-drying treatment
(1.0% citric acid + 0.5% NaCL,; 0.2% CaCL,; 1.0 % ethyl alcohol; 2.0% NaCL) and dehydration methods
using freeze-drying, conventional drying and solar drying. Studies were also extended to investigate the
effect of suitable packages for the dehydrated products through their storage for 9 months. Results
indicated that, the moisture content of fresh onion was found to be 81.1, 82.8 and 84.9% for onion cvs.
Giza 6, Giza 20 and Beheri, respectively, while it decreased to be only 1.45 to 1.92% by using freeze
drying, 1.89 to 5.90% by using conventional drying and 2.70 to 5.71% by using solar drying. Fresh onion
had higher amount of total pungency (10.5 and 13.3 umol pyruvate/g fresh onion), while it decreased as a
result of volatilization during dehydration to be 5.2-9.8 umol pyruvate/g. Beheri onion samples contained
the highest amount of total pungency as compared with Giza 6 or Giza 20.. The laminates of “PAPEP”
were considered to be the best packaging material as compared with (PE) or (PP). The stored dried onion
samples of all cultivars had less amounts of moisture at the end of 9 months storage. The dried samples
packaged under vacuum had slightly higher amounts of sugars acid content than those packed under
atmospheric pressure. The pungency of packed onion into PAPEP either under vacuum or under
atmospheric pressure recorded the highest values throughout storage periods, however, it was also slightly
decreased with the increasing of storage period. The estimated Hunter lab color differences (L,a and b) of
fresh and the corresponding dried onion cultivars could reflect the variations between fresh and dried
samples. The least color index (O.D) was found with freeze dried onion samples. Freeze dried onion
samples showed the highest values of rehydration ratio followed by those dried by solar technique and
conventional oven. The changes into Hunter lab color difference during storage of dried samples for 9
months in different packaging materials were slightly increased as the storage period extended. Beheri
gave the darkest dried onion sample, hence it recorded the highest value of O.D (color index). Onion
samples pretreated with 1.0% ethyl alcohol were lighter than the others. Results showed a slight decrease
in re-hydration ratio of onion cultivars by increasing storage period which packaged into different
packaging materials.

Effect of dehydration techniques indicated that solar drying had the highest amounts of total count,
followed by the conventional drying method and then freeze dried method. Onion samples treated with
2.0% table salt contained the lowest microbial load, followed by those treated with 1.0% ethyl alcohol
and citric acid 1.0% + Nacl 0.5%, as compared with the control samples. The total count was nearly
stable during 9 months storage in the different packaging materials.

Key words: chemical , cultivars, onion, package, physical, storage.

1. INTRODUCTION local fresh onion yield of about 52 thousand

Onion (Allium cepa L.) is considered one of  feddans was found to be 1.3 million tons in 1995.

the major crops; it is used on large scale in food Out of this amount 6 thousand tons of onion were

preparation and for exportation. It plays a good dehydrated. Egypt exported 5 and 8 thousand tons

role in Egyptian national income. It is an of dehydrated onion in 1997 and 1998,
important crop not only as a condiment in food, respectively.

but also for its biological effect and its anti- Fresh onion had 84.0% moisture, 2.0% crude

microbial activity against wide range of micro-  protein, 0.8% total lipids, 0.7% crude fiber and

organisms (Mesbah and Abu EI-Ela, 1991). The  0.84% total ash (Youssef et al., 1981). They also
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determined the contents of minerals (mg/100g dry
wt.), Phosphorous 375; Sulfur 637; Calcium 295;
Manganese 26.5; Copper 1.24; Iron 16.8 and Zinc
6.8. Results obtained by Hegazy et al. (1994)
expressed in dry wt. that the basics were (%) 82.1
moisture, 9.8 total protein; 4.48 fat; 4.6 fiber; 3.17
ash; 68.25 total sugars; 27.61 reducing sugars and
40.64 non reducing sugars of fresh onion. After
dehydration in an oven under aeration conditions
these reached about 5.69; 9.23; 4.356; 4.82; 3.57;
67.43; 29.86 and 37.57% respectively (on dry wt.
basis). Onion pungency develops when the
enzyme allinase hydrolyzes the flavor precursors
S- alkenyl L- cysteine sulfoxides during tissue
maceration. The reaction products are pyruvate,
ammonia, and many volatile sulfur compounds
characteristics of onion flavor and aroma
(Lancaster and Boland, 1990).

The pyrurate content is considered as an
indicator of flavor intensity of onion. The
characteristic flavor (pungency) or aroma of onion
is due to the volatile matter consisting mainly of
sulphur compounds and based on the reaction that
on disintegration of onion tissue, two molecules of
flavor precurson (S-alkyl- L cysteine
sulphoxide) undergo hydrolysis, yielding two
molecules of pyruvate and one molecule of
thiolsulphinate (Mazza and Le-Maguer, 1980).
Moreover, Da —Mota and Palau (1999) and Adam
et al.(2000) reported that the pyruvate content of
garlic and onions during drying are mainly
influenced by the drying temperature and time.
Loss in pungency is strongly affected by water
activity during storage as stated by Samaniego et
al. (1991) and Kaymak - Ertekin and Gedik

(2005)
Shekib et al.(1986); Rania et al.(1988) and
Sharma and Niranvk (1991) found that

dehydration reduced pungency and ascorbic acid
levels. Shekib et al., (1986) determined such
content in both fresh and dehydrated onion
samples of both onion cultivars Giza 6 and Beheri
as a measure of odor strength. It was 7.23 and 9.22
umol/g (dry basis) in the fresh onion and it
dropped to 2.94 and 3.01, and 3.5 and 3.88 umol/g
for its flakes and powder prepared from onion
cultivars Giza 6 and Beheri, respectively.

One of the most trouble in irreversible
changes that accompany dehydration of food
products is non enzymatic browning, which leads
to loss of acceptable color, development of off
flavor and loss of nutritive value. Samaniego et
al., (1991) studied browning in commercially
dehydrated onion flakes at ambient to near-
ambient temperature (20-40°C) and reported that
the change in color of the product was due to a
non-enzymatic browning mechanism. Sharma and
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Nath (1991) reported that browning, discoloration,
loss of pungency and poor rehydration are the
major problems of dehydrated onions. Saleh and
El-Sherbeiny (1994) reported that onion was
dehydrated in ventilated oven at 55°C for 15 hrs.
to improve the quality attributes during packaging
and subsequent storage for 3 months at ambient
temperatures.

The non enzymatic browning reaction, which
consists of the interaction of aldehyde, ketones
and reducing sugars with amino compounds such
as amino acids and proteins (Proudlove, 1989) is
induced by the drying process and leads to loss of
acceptable colour, the development of off-flavour
and loss of protein biological value (Krokida and
Maroulis (1999) and lIbarz, et al. (2000) and
Kaymak- Ertekin and Gedik, (2005).

Powar et al. (1988) revealed that reducing and
total sugars of white onion flakes (solar, air dried)
were increased during storage period, as well as
ascorbic acid retained slightly less of solar dried
onion than mechanically air-dried. Meanwhile
Saleh and EI-Sherbeiny (1994) packed the dried
sliced onions in dense polyethylene and sealed
pouches under vacuum. They found that the
packed dried onions could be stored at ambient
temperature for 3 months. Additionally, during
storage, reducing sugar, total sugar, vit. C and free
amino nitrogen decreased in both onion cvs.
Beheri and Seidi. Also, percent decrement was
greater in samples steeped in water than those
steeped in 1.0% ethanol, on contrary, color density
increased in both cultivars. The main purpose of
drying foods is to lower their moisture content to a
particular level that will exclude the growth of
microorganisms. The lower water activity of food,
the less probable that microorganisms will grow
(Johan and lovis, 1980). One of the food industries
most important targets is to maintain high
microbiological quality standards for its finished
products (Bolliger et al., 1994).

The objectives of this study were to find out
suitable methods for producing a dehydrated
product for onion to prolong its shelf life by using
suitable pretreatments before dehydration to avoid
discoloration. Also proper packaging materials
were used during storage. The quality of the
dehydrated product was evaluated chemically,
physically and microbiologically.

2. MATERIALS AND METHODS
2.1. Materials:

Onion (Allium cepa L.) cultivars used in this
investigation included onion cvs. Giza 6, Giza 20
and Beheri obtained from Crops Research
Institute, Agricultural Research Center, Ministry
of Agriculture.
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2.2. Methods
2.2.1. Dehydration process:

Onion samples were separately peeled,
washed, trimmed and manually cut into 2 mm
thick rings. Samples of onions were subjected to
some pretreatments before drying by freeze-
drying, conventional oven drying, and solar
drying. Fig.(1) illustrates the diagram of
pretreatment and dehydration methods.

2.2.2. Physicochemical characteristics

Moisture, for the raw and the processed
materials was determined according to the method
described in A.O.A.C (1990). The rehydration
ratio was evaluated using the method of
(Ranganna, 1979). The total sugars were
determined as described by Smogyi (1952). Onion
pungency was determined as pyruvate according
to the methods of (Schimmer and Weston 1961)
and (Wall and Corgan 1992). Color of onions
product was measured with a Hunter Lab-Color-
Difference meter D,s, Model D,s optical sensor
(Hunter Associates Laboratory).

2.2.3. Microbiological essaay

Total bacterial count was determined by using
the plate count agar (Nutrient agar medium) as
described by Julseth and Deible (1974). The plates
were incubated at 30°C for 24 to 48 hrs. Yeast and
fungal count was determined by the same
procedure, but, Sabauroud agar medium was used.
Plates were incubated at 28°C for 24 to 48 hrs.

3. RESULTS AND DISCUSSION

The moisture content of the three onion
cultivars Giza6, Giza 20, and Beheri dehydrated
and packed into different packaging materials, had
no noticeable changes for each treatment
separately during storage for 9 months at room
temperature as shown in Table(1). Moreover, the
lowest moisture content could be observed for the
freeze dried samples. The control sample of solar
dried onions had lower moisture content than the
corresponding samples of the conventional oven
dried onion. However, variations could be seen
among the other pre-drying treatments. Also,
packing at atmospheric pressure had slightly
higher amounts of moisture than those packed
under vacuum.

In this concept, Sharma and Nath (1991)
recommended that rings of onion should be
dehydrated to about 1.0% moisture and stored at
RH (relative humidity) of < 43.9% for safe
storage. Meanwhile, Hegazy et al. (1994)
suggested that, onion rings could be dehydrated up
to 5.5% moisture content.

Concerning the effect of storage on the total
sugars of different dehydrated onion cultivars,
results in Table (2) show that, after 9 months of
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storage, the dried onion had less amount of total
sugars as compared with the corresponding
control sample before storage. In this concept, the
dried onion samples are in accordence with their
contents of total sugar in accordance to the dried
method itself. So, freeze dried onion samples
recorded the highest value of total sugars.
Moreover, the pre-drying treatments had no
noticeable effect on total sugars, with the
exception of those samples treated with 1.0%
ethanol, which had the lowest amount of total
sugars. This could be contributed to the solubility
of sugars through ethanol. Moreover, the packing
materials PAPEP maintain the percentage of total
sugars as the original content of the control
sample through 9 months storage at ambient
temperature. Also, the stored dried onion samples
packed with P.E. had less percentage of sugars
than those packed with P.P., which could be
attributed to the higher permeability of P.E. than
P.P and contributed to some oxidation of sugars
and subsequently to this decrement. Our results
are in accordance with those reported by Saleh
and El-Sherbieny (1994) who observed gradual
decrement in the total sugars, regarding to various
storage periods and treatments for dehydrated
onion cultivars Seidi and Beheiri. In addition,
storage at high temperature in the range of 5°C to
40°C decreased the sugar content (Yamaguchi et
al., 1982).

The fresh onion had higher amounts of total
pungency (as pyruvate umol/g dry wt) comparing
with the different dehydrated samples (Table 3).
Onion “Beheri” contained the highest amount of
total pungency as compared with onion “Giza 6,
or” Giza 20”. Among the dehydration technique,
the results show that, freeze drying could protect
the pungency of onion. In addition, the different
pre-drying treatments for onions before drying had
no effect on their pungency. However, samples
pretreated with 1.0% ethanol caused some
decrement in pyruvic acid for the three cultivars,
which ascribed to the leaching process and not to
specific enzymes as reported by Saleh and EL
Sherbieny (1994). On the other hand the effect of
packaging materials as well as storage at room
temperature for 9 months on the total pungency
content of the dehydrated sliced onion of the three
cultivars show that, the pungency of packed onion
into PAPEP either under vacuum or under
atmospheric pressure recorded the highest values
throughout storage periods. Moreover, onion
samples packed into P.E or P.P had almost the
same pungency. On the other hand, the pungency
of the dehydrated onion was slightly decreased
with the increasing of storage periods. This
phenomenon could be observed for the three onion
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Fig.(1): Diagram of dehydration methods of onion samples.
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cultivars under investigation. These results agree
with those reported by Peleg et al.,(1970) who
stated that the pungency of dehydrated onion
decreased gradually with the prolonged storage.

Concerning the rehydration ratio, the results in
Table (4) show that the rehydration ratio of the
control sample of freeze dried onion was higher
than the corresponding controls of conventional or
solar dried onion. In this concern, onion dried by
solar drying had higher values of rehydration ratio
than that dried by the conventional drying. This
phenomenon could be seen for the three onion
cultivars Gize 6, Giza 20 and Beheri. However,
onion “Beheri” and “Giza 20” had slightly higher
amounts of dehydration ratio than “Giza 6.
Moreover, the pre-treatments for onion before
drying had also some effect on the rehydration
ratio. In this concept, onion samples treated with
2% NaCl had the highest values of rehydration
ratio. On the opposite side, onion samples treated
with 0.2% CaCl, recorded the lowest values of
rehydration ratio, which could be attributed to the
hardness of the resultant samples and
subsequently the capability for water sorption was
less. It could be also concluded from the results
that storage time up to 6 months had slight effect
on the rehydration ratio of all the tested samples.
This could be attributed to the effect of good
packaging materials as well as good storage
conditions. However, 9 months storage, the effect
was clearer and the rehydration ratio decreased.
Present results are in accordance with those
reported by Maini et al., (1984) and Sharma and
Nath (1991) who reported that the reconstitution
ratio of dried onion was variable and attributed to
the cultivars as well as storage.

Regarding the color measurement by Hunter
lab L, a and b values for the fresh as well as the
dried samples of different onion cultivars Giza 6,
“Giza 20” and Beheri, results in Tables (5-7) show
the differentiation among the fresh samples and
subsequently the corresponding dried samples. In
this concept onion “Beheri” had the lowest “L”
values. The highest values of “a” indicated the
darkness of the sample, which was plotted for the
onion “Beheri” samples. On the contrary “Giza 6”.
and “Giza 20” recorded the highest value of “a”
however, the highest values of “b” were belonging
to them. In addition, the pre-drying treatments did
not affect the color measurements, but the
dehydration process had some effect on the dried
samples. Freeze dried onion had almost the same
values of L, a and b as the corresponding fresh
samples of the three cultivars. So, it could be
concluded that, the freeze drying technique could
keep the good quality of dried onion followed by
solar drying method. These results agree with
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those reported by Park and Lee (1994). Moreover,
results in Tables (5-7) reflect color changes during
storage for 9 months at room temperature for the
three dehydrated onion cultivars. In this occasion
onion “Beheri” was darker than “Giza 6” or “Giza
20”. “Beheri” had low value of “L” lightness” and
high value of “a” redness”, meanwhile, the “b”
value was in low marks which reflect the darkness
of “Beheri” than the other two cultivars.

The microbiological studies on different
cultivars of onions either fresh or stored dried in
different packaging materials are shown in Tables
(8,9)

Concerning the total plate count of fresh and
dried onion cultivars, results in Table (8) show
that, the fresh onion samples had the highest
amounts of total count which recorded 137 x 10°,
192x10° and 132 (cfu x 10%g fresh sample) for
onion “Giza 67, “Giza 20” and “Beheri”,
respectively. On the other hand, the dried onion
samples had less amount of total count than the
corresponding samples.

Among the dried onion samples, dried onion
by solar drying had the highest amounts of total
count, followed by conventional drying method
and then freeze dried method which recorded the
lowest score of total count.

Regarding the pre-drying treatments, results in
Table (8) reveal that the onion samples treated
with2% NaCl contained the lowest microbial load.
Also, onion samples treated with 1.0% alcohol or
1.0% citric acid plus, 0.5% had also low microbial
load as compared with the control samples or
treated onion with 0.29% CacCl.,.

Data show clearly that, the total count was
almost stable during 9 months storage in different
packaging materials. Moreover, onion packed into
PAPEP packing material had lower total count
than those packed into P.E. or P.P. either at
atmospheric pressure or under vacuum. In this
concept Banwart (1979) reported that, the
microbial counts of dried vegetables ranged from
negligible number to millions per gram. He also
reported that, the plate count of dried vegetables is
usually 10%g or less. On the other hand,
Firstenberg et al., (1974), showed that the pre-
treating of raw onion in a 2-4% salt brine prior
dehydration reduced microbial numbers in final
products Additionally, Saleh and EI-Sherbieny
(1994) reported that, the drying process of sliced
onions, caused decreasing pattern of their total
counts. Concerning the total yeast and mould
counts, the results in Table (9) reveal that the three
cultivars of fresh onion had 22x10° , 28x10° and
23x10%® (mould and yeast/lg fresh sample) for
onion cvs. Giza 6, Giza 20 and Beheri,
respectively.
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T able (8): Total piate count of freah as well as dried onion cultivars Giza-8, Giza-20 and Beheri during storage for @ manihs in different packaging materials .
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PAPEP: Polyester - Aluminum foll Poly Ethylene paper

P.E: Poly Ethylene
P.P: Poly proplens
(-} samples were not packed in PP, P.E
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1. Citric acid 1.0 % + Nacl 0.5 %
2.Caci202%

3. Etty! shcohal 1,0 %
ANaCL 2.0 %




Table (9): Mould and yeast counis of fresh as well as dried onion cultivars Giza-6, Giza-20 abg Beher! stored in difterant packaging mateisis for 9 months at room,

temperature (count x 103/1g dried sample)
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PAPEP: Polyester - Aluminum foll Poly Ethylene paper
P.E: Poly Ethylene

P_P: Poly proplene

() samples were not packed In P.P P.E
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2. Ethyl slcobol 1.0 %

4. NaCL20 %
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On the contrary, drying led to sharp decrease in
the mould and yeast counts.

Concerning the total yeast and mould counts,
the results in Table (9) show that the three
cultivars of fresh onion had 22x10° , 28x10° and
23x10° (mould and yeast/lg fresh sample) for
onion “Giza 6”7, “Giza 20” and “Beheri”,
respectively. On the contrary, drying led to sharp
decrease in the mould and yeast counts.

It could be seen from the results in Table (9)
that the mould and yeast counts for sliced onion
dried by solar-drying method were higher than the
other two drying methods. The packaging material
had little effect on the mould and yeast counts. In
this concern, samples packed into P.E. packaging
material and slightly higher counts of mould and
yeast.

Results in Tables (8-9) reveal also that,
storage of sliced onions for 9 months in different
packaging materials had almost the same counts of
mould and yeast. These results are in agreement
with those obtained by Frazier and Westhoff
(1978) and Saleh and EL-Sherbieny (1994) who
reported that dried vegetables had lower counts of
mould and yeast than the fresh ones. However, the
decrement in the counts was not sharp because the
sliced onion was not blanched before drying.
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