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Abstract:
The experiment was conducted during 2013/2014 and 2014/2015 successive storage seasons. A combination of two local cultivars of garlic namely, Assiut and El-Minia were arranged in a randomized complete block design (CRBD)
with 4 replicates. This work aimed to study the effect of storage methods (packaging including storage in news paper and polyethylene bags, Basal stem removing, heat and Edible coating treatments (Agar, Agar+Gellan, Agar+Chitosan,
Gellan and Chitosan) on some garlic physical and chemical properties. It could
be concluded that garlic physical and chemical properties of stored garlic bulbs
significantly influenced by the storage methods. Keeping it in Polyethylene bags
gave the highest weight losses while wrapping in newspaper gave the minimum
weight losses (%) and empty cloves (%). Protein and flavonoid significantly increased while carbohydrate (%) significantly decreased in comparison to fresh
and control treatment as a results of storage treatments.
Keywords: Polyethylene bags, garlic storage, garlic backing, hydrocolloid coatings, garlic bulb

Introduction
Garlic (Allium sativum L.) belongs to family Alliacease. It is an
important bulb crop which represents
major ingredient of many food preparations after onion. Garlic is harvested in the Upper Egypt mid April
and stored at room temperature to
meet consumer demand. In order to
keep the quality of garlic, people used
to store garlic in different ways. The
quality characteristics of garlic which
complement the general criteria for
U.S. Grade 1 were described by
Cantwell (2003). Maintaining garlic
in the state of dormancy for long time
is considered the important way of
the employed technology for storing.
Several treatments (storage system) were investigated to reduce garlic deteriorates after harvest. Moreover, several researchers investigated
the effect of various packing types on

garlic quality during storage. Bahnasawy and Dabee (2006) reveal that
plastic packages recorded the lowest
total weight losses (15.30%), while it
was 16.96% for the clothe packages
under the cold storage system. Conventional food packaging materials is
usually effective in terms of backing
materials
but
their
nonbiodegradability creates serious environmental problems, motivating researches on edible biopolymer films
and coatings to at least partially replace synthetic polymers as food
packaging materials to decrease respiration rates and moisture loss in
fresh fruits and vegetables. Marita et
al. (2003) concluded that hot water
treatments may be useful to peeled
garlic processors when raw product
has undesirable internal sprout
growth, but is otherwise of excellent
quality.
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Chitosan is a biopolymer, which
is the second most abundant polysaccharide on nature after cellulose. It
may be employed as packaging, particularly as edible films or coatings,
enhancing shelf life of a diversity of
food products (Henriette et al., 2010).
Geraldine et al. (2008) found that
coating of minimally processed garlic
cloves with agar-agar based (1%)
coatings incorporated with 0.2% chitosan and 0.2% acetic acid; the coating ensured lower color variation,
moisture loss and respiration rate,
prolonging shelf life. Nussinovitch
and Hershko (1996) using hydrocolloid coatings of Alginate and gellan
and carrageenan films extended the
shelf-life of garlic. Gellan created
stronger and more brittle coatings.
Storage of garlic bulbs influences the
chemical composition. There is a
widespread need to find out a suitable
storage method for storing garlic
bulbs which can maintain the quality
and reduce the losses for long time.
Hence, this investigation conducted
to find out the effect of different storage methods in reducing storage
losses in garlic.
Materials and Methods
The experiment was conducted
to assess the storability of garlic
bulbs using different storage methods
during 2013/2014 and 2014/2015
successive storage seasons. The storage study was conducted at the Vegetables Department, Faculty of Agriculture, Assiut, Egypt. Two local cultivars of garlic were collected directly
from the farmers in different location
(El-Mandra, Assiut, Egypt and Nazlet
Mahmud, El-Minia, Egypt). Bulbs of
cultivars of garlic namely, Assiut and
El-Minia were procured after harvest-

ing in the mid of April of each season. Garlic bulb roots were shorted to
4-6 cm long from the bulb basal stem
and cured in natural condition. After
the curing of the harvested garlic
bulbs a suitable bulb was selected for
the study. All chemical analysis were
carried out at Food Science & Technology Department laboratories, Faculty of Agriculture, Assiut, Egypt.
All storage treatments included
the following main treatments:
1- Packaging treatments included
storage in News Paper and polyethylene bags.
2- Basal stem removing.
3- Sprout control treatments: Cured
garlic bulbs were submerged in circulating water at a temperature of 60
degrees Celsius for five minutes and
left to draying in room temperature
for 24 hour.
4- Edible coating treatments included Garlic bulbs were immersed in
(Agar, Agar+Gellan, Agar+Chitosan,
Gellan and Chitosan) solutions.
Edible Coating Solution preparation:
1-Agar Solution: Agar coating
solutions (1 g/100mL) were prepared
by dissolving Agar powder in distilled water. The solutions were
equilibrated at 90°C and stirred vigorously with a magnetic stirrer bar for
30 min on a hotplate. The solutions
were cooled to room temperature.
2- Gellan Solution: Gellan coating solutions (0.5 g/100mL) were
prepared by slowly dissolving gellan
powder in distilled water. The solutions were equilibrated at 70°C and
stirred vigorously with a magnetic
stirrer bar for 40 min on a hotplate.
The solutions were cooled to room
temperature.
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3- Chitosan Solution: Chitosan
solution made by dissolving 10 g chitosan powder into 1 liter distilled water containing 1% glacial acetic acid
and stirred with a magnetic stirrer bar
for 1 hr.
4- Agar + Chitosan Solution:
Edible coating solutions were elaborated from a base solution of agar at
1% (w/v) and incorporated with 0.2%
of chitosan which were prepared from
(1% chitosan and 1% glacial acetic
acid distilled water). The solution
stirred until complete dissolution of
the components.
5- Agar+ Gellan Solution: Edible coating solution prepared by dissolving mix of 2.5 g of gellan powder
and 5 gm agar powder into 1 liter distilled water. The solutions were
heated at 90°C and stirred with a
magnetic stirrer bar for 30 min on a
hotplate. The solution was cooled to
room temperature.
The storage experiment was designed with 10 storage treatments and
2 cultivars in a randomized complete
block design (CRBD) with 4 replicates. The treatments are presented as
follows:
1. Control treatment (samples
without storage treatment).
2. Cured garlic plant kept in
Polyethylene bags.
3. Cured garlic plant wrapped
up in News Paper.
4. Removing bulbs basal stem
(RBS)
5. Bulbs were submerged in
water bath at 60°C for 5 minutes
(heat)
6. Bulbs were submerged in
Agar Solution.
7. Bulbs were submerged in
Agar+ Gellan Solution.

8. Bulbs were submerged in
Agar+ Chitosan Solution.
9. Bulbs were submerged in
Gellan Solution.
10. Bulbs were submerged in
Chitosan Solution.
All treatments replicated four
times (about 500 g each) and stored
according each storage treatments.
Garlic samples were taken randomly
from different treatments every
month for the determination of
weight loss using the following formula:Weight loss (%) = Initial weight –
Net weight at specific time/ Initial
weight
At the end of storage period,
cloves empty and bulb firmnesses
(using pentameter) were determined.
The samples were taken twice for
chemical analysis once in the middle
of the season and the other at the end
of the storage season. Fresh garlic before storage and after curing was
added to the analysis to compare it
with storage treatments. Also, chemical analysis for composition of the
garlic was carried out before storage
period. Garlic cloves were dried in
oven (50°C) and grind to a fine powder using grinder. According to
AOAC (2000) methods, cured protein, ash and total carbohydrate
Hedge and Hofreiter (1962) and flavonoid were determined according to
Marinova et al. (2005).
Statistical analysis
All data were analyzed using the
analysis of variance (ANOVA) and
performed to compare mean values of
different storage and control samples.
The LSD test was applied to determinate differences among means at a
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5% significance level. Gomez and
Gomez (1984).
Results and Discussion
Results of this investigation focused firstly on the impact of several
storage treatments on physical properties including the weight losses (%)
of garlic plant, firmnesses and the
empty cloves (%), secondly on the
chemical composition of dried garlic
bulbs stored for 11 months.
1. Physical properties
1.1 Total weight loss (%)
Figure (1) and (2) show the total
weight loss (%) of the garlic during
storage as affected by different types
of storage methods in two storage
seasons. Concerning the effect of

package type, the highest value of the
total weight loss of the garlic
(34.46% and 36.37%) for Assiut and
El-Minia cultivars were recorded by
the garlic bulbs stored in polyethylene bags in 1st season (2013 /2014).
This may be explained under the
bases that the condensation of moisture in this type of bags which encourage fungus spores germination,
infection and further development
during storage. El-Marzoky and Shaban (2013) reported that the highest
significant losses were recorded in
inoculated bulbs with B. allii and
placed in non-perforated polyethylene
bags (90.7%).

Fig.(1) Effect of storage treatments on weight losses (%) and cultivars in the 1st storage
season (2013/2014).

The lowest weight loss values
(11.27% and 15.94%) and (14.53 and
15.21%) were recorded for garlic cultivars (Assiut and El-Minia) stored in
newspaper in both storage seasons,
respectively. The statistical analysis
showed highly significant differences
in the total weight losses due to the
different treatment of storage. The

lowest value of weight losses of
cured garlic plant wrapped up in
newspaper may be due to the regulation of oxygen transport, carbon dioxide, moisture and, also, reduces the
loss of flavor and aroma (Miller and
Krochta, 1997).
In relation to the treatment of
basal stem removing and sprout con-
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trol treatments T4(BSR) and T5
(heat), the highest losses (20.87 and
19.85%) for Assiut and El-Minia cultivars were recorded by the garlic
bulbs stored at BSR treatment (T4),
while it was 17.33 and 18.8% when
stored at (T5), in the 1st storage season. The statistical analysis showed
highly significant differences between both T4 and T5. Weight losses
in Assiut cv. under heat storage
treatment was significantly decreased
by 5.44% compared to the control.
Figure (1) shows clearly that result of
weight losses of Assiut cultivar. In
the 1st storage season was significantly decreased comparing with ElMinia cv. under all coating treatments, while this trend (difference
between two cv.) was insignificantly
in the 2nd storage season. Heat treatments has beneficial effects that may
be occur through changes in physiological processes (Lurie S. 1998), or
by killing of critical insect contaminations, and by controlling the onset
of fungal decay (Schirra et al., 2000).
In edible coating treatment gellan coating (T9) in the 1st storage season (2013/2014) gave minimum
weight losses in garlic bulbs of Assiut
cv. (12.34%) and (15.85%) for ElMinia cv.
The obtained results in the 2nd
storage season (2013/2014) emphases
the results in the 1st storage season.
The lowest values (14.53 and

15.21%) were recorded for garlic cultivars Assiut and El-Minia stored in
newspaper in 2nd season, respectively.
Figure (2) show that T2 gave the
highest value and T3 gave the minimum value. All storage treatments
take the same trend as demonstrated
in the 1st season.
Moreover, the second storage
season in Figure (2) shows the minimum weight losses value of Assiut
cv. (15.26%) due to gellan coating
garlic bulbs stored treatment in (T9),
while it was 15.99% for El-Minia cv.
by gellan coating garlic bulbs stored
treatment in (T9). The weight losses
due to coating of garlic bulbs may be
due to the reduction in clove respiration and Water vapor transmission;
coating ensured lower color variation,
moisture loss and respiration rate,
prolonging shelf life. In this context
as reported by Geraldine et al. (2008)
significant reduction (p < 0.05) in
clove respiration. Water vapor transmission was lower for the films
added with chitosan due to coating
garlic bulbs with agar-agar based
(1%) incorporated with 0.2% chitosan
and 0.2% acetic acid. Henriette et al.
(2010) reported that Chitosan forms
clean, tough and flexible films with
good oxygen barrier, which may be
employed as packaging, particularly
as edible films or coatings, enhancing
shelf life of a diversity of food products.
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Fig.(2) Effect of storage treatments on weight losses% and cultivars in the 2nd storage
season (2014/2015).

Generally, minimum weight
losses in garlic bulbs due to storage
methods was obtaiend in warapping
in news paper as one of packing types
and in gellan coating as on of edible
coatin treatments.
1.2. Empty cloves % and
firmness
Concerning the effect of storage
treatments on empty cloves, Table (1)
clearly shows that T4 gave the highest value of empty cloves (34.9% and
43.5%) while, T3 gave the minimum
values (18.0 and 22.7%) in the 1st and
2nd season compared to the control
T1, respectively. These results could
be attributed to number of factors

namely decay, injuries, pests, weight
loss
and
sprout Bahnasawy and
Dabee (2006).
Polyethylene packing storage
treatment in (T2) as well as, hot water
dips (T5) had no effect on firmness as
reported by Cantwell et al. (2003). In
addition, El-Minia cv. surpassed Assiut cv. in empty cloves. Interaction
effects reveal that El-Minia cv.
treated with T4 gave the highest
empty cloves. While Assiut cv.
treated with T3 gave the minimum
values of empty cloves. Edible coatings have the potential to reduce
moisture loss and firmness loss reported by Li and Barth (1998).
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Table 1. Effect of storage treatments on empty cloves and firmness of Assiut and
El-Minia cultivars in two storage seasons.
Tre.
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
Mean

Empty cloves %
1st season
2 nd season
V1
V2
M.
V1
V2
M
18.5 34.2 26.4 32.7 37.0 34.8
0.00 0.00 0.00 0.00 0.00 0.00
10.9 25.2 18.0 16.7 28.8 22.7
30.1 39.8 34.9 42.8 44.1 43.5
18.4 33.5 25.9 29.4 36.2 32.8
18.2 28.6 23.4 28.8 35.0 31.9
16.1 25.9 21.0 27.2 30.2 28.7
12.7 26.5 19.6 21.4 32.1 26.7
11.5 25.6 18.6 19.5 28.9 24.2
12.6 28.3 20.4 21.1 32.8 27.0
14.9 26.8
23.9 30.5

Tre. = Storage treatment
F-test (Cv.)
L.S.D. 0.05 B (Tre.) =
L.S.D. 0.05 AB (Tre.) =

V1 =Assuit
**
0.727
1.02

Firmnesses
1st season
2 nd season
V1
V2
M
V1
V2
M.
3.27 2.16 2.72 3.90 3.66 3.78
0.00 0.00 0.00 0.00 0.00 0.00
3.28 2.68 2.98 4.00 4.61 4.30
1.92 2.05 1.99 2.75 3.05 2.90
3.19 2.83 3.01 3.62 4.66 4.14
3.82 2.87 3.34 4.50 4.69 4.59
4.00 3.62 3.81 4.62 5.27 4.95
3.71 3.38 3.55 4.25 5.26 4.75
3.42 3.16 3.29 4.07 4.77 4.42
2.59 2.61 2.60 3.08 4.52 3.80
2.92 2.54
3.48 4.05

V2 =El-Minia
**
1.68
2.37

Results in Table (1) show that
firmnesses were affected by storage
treatments. Mean value of all treatments significantly increased firmnesses compared to the control except
T2. The highest value was obtained
as a result of T7 storage treatment.
While, T4 gave the minimum value
of garlic firmnesses compared to the
control.

M =Mean
**
0.46
0.65

**
0.37
n.s

In conclusion, the results of the
physical properties under the study
revealed the responses of garlic to
storage methods throughout the storage period was significantly different
(p<0.05) for Assiut and El-Minia cultivars. This responsibility could be as
result of genetic quality of this particular cultivar of the garlic cultivars.
2. Chemical properties

Table 2. Effect of storage treatments on ash percent of Assiut and El-Minia cultivars in two storage seasons.
1st season
Tre.
Fresh
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
Mean

V1
3.14
4.58
4.40
4.43
4.70
4.92
4.79
4.88
4.08
4.677
4.32
4.44

Mid
V2
3.73
5.52
6.20
5.39
5.60
6.12
5.89
5.85
6.08
4.197
5.51
5.46

Tre. = Storage treatment
F-test (Cv.)
L.S.D. 0.05 B (Tre) =
L.S.D. 0.05 AB (Tre.) =

M
3.43
5.05
5.30
4.91
5.15
5.52
5.34
5.36
5.08
4.43
4.92

V1
3.14
5.92
0.00
5.15
5.19
5.52
5.31
5.45
4.65
5.17
4.70
4.56

V1 =Assuit
**
0.219
0.310

2nd season
End
V2
3.73
6.11
0.00
5.97
6.28
7.56
6.50
6.29
6.76
5.51
6.27
5.54

M
3.43
6.01
0.00
5.56
5.73
6.54
5.91
5.87
5.70
5.34
5.48

V1
3.78
6.04
3.97
4.13
4.47
5.57
4.65
4.83
3.83
4.24
3.85
4.49

Mid
V2
3.94
5.60
6.82
5.38
5.72
6.30
6.01
5.76
6.28
4.33
5.72
5.62

V2 =El-Minia M =Mean
**
**
0.208
0.166
0.295
0.235
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M
3.86
5.82
5.40
4.75
5.09
5.93
5.33
5.29
5.06
4.29
4.78

V1
3.78
7.45
0.00
6.87
7.12
7.16
7.14
7.15
6.49
7.05
6.86
6.10

End
V2
3.94
6.41
0.00
6.34
6.48
7.41
6.80
6.53
6.97
6.30
6.44
5.78
**
0.164
0.232

M
3.86
6.93
0.00
6.60
6.80
7.28
6.97
6.84
6.73
6.68
6.65
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2.1. Ash %

Table (2) shows the effect of storage treatments on the chemical composition of Assiut and El-Minia cultivars
of garlic after storage including Ash
(%). Concerning the effect of cultivars
on the Ash (%), results reveal that the
mean value of Ash percent of El-Minia
cv. surpassed Assiut Cv. This is true
under 1st, 2nd season. The mean values
of Ash percent due to storage treatments increased with increasing storage period. T2 proved that polyethylene packing could not continue until
the 2nd season. This is true each storage
season. These results may be attributed
to increasing the depletion process during the storage period of garlic plant as
reported by Nasrin et al. (2008).
In addition to that, T6 gave the
highest mean value of Ash% in each
season and year. In the same time, the
highest mean values of Ash% as a result of storage treatment (T6) were significantly increased compared to the
fresh and even the control in each season. The increase were 61.8, 91.2 and
55.3 and 92.1% for Assiut and ElMinia cultivars over fresh treatments in
the 1st season, while the increase were

(7.8, 8.3%) and (1.7, 5.8 %) for both
cultivars over the control treatment respectively.
Interaction effects of variety and
treatments on Ash% reveal that the
highest Ash% value (6.2%) was obtained due to T2 for El-Minia cv. (Table 2) 7.5 % due to T6 for El-Minia cv.
6.8% due to T2 for El-Minia and 7.4%
due to T1 for Assiut in the middle and
end of the 1st and 2nd season respectively. Similar results were reported by
(Sipahioglu and Barringer 2003).
2.2 Protein percent
The results revealed that the mean
value of protein % was affected by all
storage treatments except T2 in the end
season of both storage seasons. (Table
3). Meanwhile, all mean values of protein significantly increased in comparison to fresh treatment and even control
treatment in each season. This increase
could be apparent due to the high percentage of moisture loss during storage
(Maalekuu et al. 2004). Results of the
interaction effects of cv. and storage
treatment show that the highest value
was obtained due to Assiut cv. under
the storage treatment T7.

Table 3. Effect of storage treatments on Protein percent of Assiut and El- Minia cultivars
in two storage seasons.
1st season
2nd season
Mid
End
Mid
End
Tre.
V1
V2
M
V1
V2
M
V1
V2
M
V1
V2
M
Fresh 18.4 20.6 19.5 18.4 20.6 19.5 20.3 21.5 20.9 20.3 21.5 20.9
T1
20.3 23.2 21.7 29.5 35.9 32.7 22.3 24.2 23.3 30.0 38.6 34.3
T2
28.3 25.4 26.8 0.00 0.00 0.00 30.2 26.8 28.5 0.00 0.00 0.00
T3
24.9 25.2 25.0 32.5 37.8 35.1 26.8 26.7 26.8 33.3 39.5 36.4
T4
25.8 22.5 24.1 36.5 34.6 35.5 28.0 23.2 25.6 37.1 35.1 36.1
T5
25.3 27.3 26.3 33.3 38.2 35.8 27.0 28.8 27.9 34.0 39.5 36.8
T6
25.6 22.8 24.2 35.1 35.4 35.2 27.4 23.5 25.4 36.0 36.4 36.2
T7
28.4 22.1 25.2 39.5 34.1 36.8 30.5 23.1 26.8 40.3 29.5 34.9
T8
25.8 28.1 27.0 36.3 39.3 37.8 27.5 28.9 28.2 37.1 41.5 39.3
T9
27.9 24.4 26.2 38.7 37.1 37.9 29.1 25.2 27.2 39.7 39.3 39.5
T10
25.9 22.6 24.2 38.6 34.7 36.6 29.1 23.4 26.3 39.1 35.5 37.3
Mean 25.19 24.06
30.80 31.64
27.17 25.08
31.5 32.4
Tre. = Storage treatment
V1 =Assuit V2 =El-Minia M =Mean
F-test (Cv.)
**
**
**
L.S.D. 0.05 B (Tre.) = 0.226
0.272
0.154
L.S.D. 0.05 AB (Tre.) =0.319
0.385
0.218

**
0.235
0.332
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2.3. Flavonoid (mg catechin/100g)
The results in Table (4) revealed
that the mean value of flavonoid was
significantly affected by all storage
treatments except T2 (polyethylene
treatment) in the end season of both
storage seasons. Meanwhile, all mean
values of flavonoid significantly increased compared to fresh treatment.
In comparison to control treatment,

the highest and minimum mean value
of flavonoid % in 1st and 2nd seasons
(6.1 and 4.3%) for mid season, (9.3
and 6.7) for end season of 1st storage
season and (6.6 and 4.6%) for mid
season and 10.2 and 6.9%) for end of
the 2nd season. These results confirmed by Ver’ssimo et al., (2010)
who reported that antioxidant activity
and total phenolic contents increased
over the storage time.

Table 4. Effect of storage treatments on flavonoid (mg catechin /100g) of Assiut
and El-Minia cultivars in two storage seasons.
1st season
2nd season
Tre.
Mid
End
Mid
End
V1 V2
M
V1
V2
M
V1 V2
M
V1
V2
M
4.24 4.10
4.90 6.80
4.52 4.15
5.90 4.76
5.89 6.31
4.66 4.75
5.28 6.18
5.46 5.50
5.14 4.82
5.23 5.62
4.66 5.33
5.08 5.30
Tre. = Storage treatment
F-test (Cv.)
L.S.D. 0.05 B (Tre.):=
L.S.D. 0.05 AB (Tre.):=
Fresh

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
Mean

4.17
5.85
4.33
5.33
6.10
4.71
5.73
5.48
4.98
5.43
4.99

4.24
7.57
0.00
11.94
10.65
7.54
8.37
10.13
7.90
8.11
6.89
7.57
V1 =Assuit
**
0.218
0.309

4.10 4.17
8.37 7.97
0.00 0.00
6.44 9.19
8.10 9.38
6.23 6.89
8.04 8.20
7.90 9.01
6.54 7.22
7.98 8.04
6.66 6.78
6.40
V2 =El-Minia
**
0.520
0.735

2.4. Carbohydrate percent
The results in Table (5) revealed
that the mean value of carbohydrate
% was affected by all storage treatments except T2 in the end season of
both storage seasons. Meanwhile, all
mean values of carbohydrate% significantly decreased in comparison to
fresh treatment and even control
treatment in each season. Carbohy-

3.99 4.71
5.23 7.57
4.09 5.15
6.22 5.57
6.02 7.18
4.52 5.18
5.71 7.13
5.90 6.52
5.28 5.63
5.28 6.77
4.47 5.83
5.15 6.11
M =Mean

4.35
6.40
4.62
5.89
6.60
4.85
6.42
6.21
5.45
6.02
5.15

**
0.285
0.403

3.99
7.47
0.00
10.1
9.85
6.99
8.52
9.47
7.56
8.32
5.61
7.08

4.71
11.66
0.00
7.06
10.20
6.97
9.40
8.94
7.47
9.01
8.723
7.65

4.35
9.56
0.00
8.59
10.02
6.98
8.96
9.20
7.52
8.67
7.168

**
0.364
0.515

drate decreases during storage due to
conversion of starch to sugar and respiratory losses and sprouting reported
by Sahore et al. (2007).
Results of the interaction effects
of cv. and storage treatment show that
the highest values was obtained from
fresh treatment due to El-Minia cv.
compared to all storage treatments
under the study.
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Table 5. Effect of storage treatments on carbohydrate percent of Assiut and ElMinia cultivars in two storage seasons.
1st season
2nd season
Tre.
Mid
End
Mid
End
V1 V2 M
V1
V2
M
V1
V2
M
V1
V2
M
34.9 37.4
23.9 31.2
T1
25.3 31.2
T2
30.7 33.0
T3
25.9 31.9
T4
27.4 32.5
T5
28.3 31.8
T6
33.1 28.1
T7
29.7 34.3
T8
33.6 33.6
T9
27.6 31.8
T10
Mean 29.1 32.4
Tre. =Storage treatment
F-test (Cv.)
L.S.D. 0.05 B (Tre.):=
L.S.D. 0.05 AB (Tre.):=
Fresh

36.1
27.5
28.3
31.8
28.9
30.0
30.1
30.6
32.0
33.6
29.7

34.9
19.7
0.00
25.6
20.6
21.6
22.2
26.7
22.3
28.9
21.9
22.2
V1 =Assuit
**
0.299
0.423

37.4
36.1
25.4
22.6
0.01
0.00
27.8
26.7
27.7
24.2
27.8
24.7
26.4
24.3
22.5
24.6
29.4
25.9
27.9
28.4
26.0
24.0
25.3
V2 =El-Minia
**
0.557
0.787

36.0
38.2 37.1
31.5
31.9 31.7
31.7
32.2 32.0
34.1
34.2 34.1
32.5
33.2 32.9
32.5
33.5 33.0
33.0
32.6 ٣٢.٨
35.2
31.8 ٣٣.٥
33.2
35.3 34.2
35.1
34.4 34.8
32.9
32.4 32.6
33.4
33.6 23.7
M =Mean
n.s
0.522
0.738

36.0
22.7
0.00
25.8
23.0
23.3
24.9
25.8
25.0
29.3
24.9
27.2

38.2
28.3
0.00
30.3
28.8
29.3
28.8
23.7
31.8
31.6
28.5

37.1
25.5
0.00
28.0
25.9
26.3
26.9
24.8
28.4
30.5
26.7

**
0.392
0.554

essed garlic quality. Carbohydrate
Polymers 72(3):403-409, 2008.
Gomez, K. A., and A. A. Gomez. (1984).
Statistical procedures for agricultural research. 2nd ed. Wiley, New
York.
Hedge, J.E and B.T. Hofreiter (1962).
In: Carbohydrate Chemistry, 17
(Eds Whistler Be Miller, J.N.).
Academic Press, New York.
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ﺗﺎﺛﯿﺮ ﻇﺮوف اﻟﺘﺨﺰﯾﻦ ﻋﻠﻰ ﻓﻘﺪ اﻟﻮزن واﻟﺠﻮده ﻟﻠﺜﻮم اﻟﻤﺼﺮى ﺗﺤﺖ ﻇﺮوف أﺳﯿﻮط
١

دﻟﯿﺎ إﺑﺮاﻫﯿﻢ أﺑﻮ اﻟﻌﯿﻮن أﺣﻤﺪ ،١ﻣﺤﻤﺪ ﺣﺴﺎم ﻣﺤﻤﻮد أﺑﻮ اﻟﻨﺼﺮ ،١وﻓﯿﻖ ﺳﻨﺪ ﻣﻮﺳﻰ رﺟﺐ ،٢أﺷﺮف ﺟﻼل ﻫﺮﯾﺪى
١ﻗﺴﻢ اﻟﺨﻀﺮ  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ أﺳﯿﻮط
٢ﻗﺴﻢ ﻋﻠﻮم وﺗﻜﻨﻮﻟﻮﺟﯿﺎ اﻷﻏﺬﯾﻪ  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ أﺳﯿﻮط

اﻟﻤﻠﺨﺺ
أﺟﺮﯾﺖ ھﺬه اﻟﺘﺠﺮﺑﮫ ﻓﻰ ﻗﺴﻢ اﻟﺨﻀﺮ وﻗﺴﻢ ﻋﻠﻮم ﺗﻜﻨﻮﻟﻮﺟﯿ ﺎ اﻷﻏﺬﯾ ﮫ ﺑﻜﻠﯿ ﺔ اﻟﺰراﻋ ﮫ – ﺟﺎﻣﻌ ﺔ
أﺳ ﯿﻮط ﺧ ﻼل ﻓﺘﺮﺗ ﻰ اﻟﺘﺨ ﺰﯾﻦ  ٢٠١٤/٢٠١٣و  ، ٢٠١٥/٢٠١٤ﺗ ﻢ ﺗ ﻮﻓﯿﺮ ﺻ ﻨﻔﯿﻦ ﻣ ﻦ اﻷﺻ ﻨﺎف
اﻟﻤﺤﻠﯿﮫ ﻣ ﻦ اﻟﺜ ﻮم وھﻤ ﺎ ﺻ ﻨﻔﻰ أﺳ ﯿﻮط واﻟﻤﻨﯿ ﺎ و ﺗ ﻢ وﺿ ﻊ ﻣﻌ ﺎﻣﻼت اﻟﺘﺨ ﺰﯾﻦ ﻓ ﻰ ﺗ ﺼﻤﯿﻢ ﻗﻄﺎﻋ ﺎت
ﻛﺎﻣﻠﺔ اﻟﻌﺸﻮاﺋﯿﮫ ) (CRBDﻣﻊ أرﺑﻊ ﻣﻜﺮرات.
ﯾﮭﺪف ھﺬا اﻟﺒﺤﺚ إﻟﻰ دراﺳﺔ ﺗﺄﺛﯿﺮ أﺳﺎﻟﯿﺐ اﻟﺘﺨﺰﯾﻦ )ﯾﺸﻤﻞ اﻟﺘﺨﺰﯾﻦ اﻟﺘﻌﺒﺌﮫ واﻟﺘﻐﻠﯿﻒ ﻓﻰ ورق
اﻟﺠﺮاﺋﺪ وأﻛﯿﺎس اﻟﺒﻮﻟﻰ إﯾﺜﻠﯿﻦ ،وازاﻟ ﺔ اﻟ ﺴﺎق اﻟﻘﺮﺻ ﯿﮫ واﻟﻤﻌﺎﻣﻠ ﮫ اﻟﺤﺮارﯾ ﮫ واﻟﺘﻐﻄﯿ ﮫ ﺑﻤ ﻮاد )أﺟ ﺎر،
ﺟﯿﻼن ،ﺷﯿﺘﻮﺳﺎن ،أﺟﺎر وﺷﯿﺘﻮﺳﺎن ،أﺟﺎر وﺟﯿﻼن( ﻋﻠﻰ ﺑﻌﺾ اﻟﺨﻮاص اﻟﻔﯿﺰﯾﺎﺋﯿﮫ واﻟﻜﻤﯿﺎﺋﯿﮫ.
أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ أن اﻟﺨﺼﺎﺋﺺ اﻟﻔﯿﺰﯾﺎﺋﯿﮫ واﻟﻜﻤﯿﺎﺋﯿﮫ ﻟﻨﺒﺎﺗﺎت اﻟﺜﻮم اﻟﻤﺨﺰﻧﮫ ﺗﺄﺛﺮت ﺑ ﺸﻜﻞ ﻛﺒﯿ ﺮ
ﺑﻄﺮق اﻟﺘﺨﺰﯾﻦ اﻟﻤﺨﺘﻠﻔﮫ  ،ﺣﯿﺚ أظﮭﺮت اﻟﻨﺘﺎﺋﺞ أن طﺮﯾﻘﺔ اﻟﺘﺨ ﺰﯾﻦ ﻓ ﻰ أﻛﯿ ﺎس اﻟﺒ ﻮﻟﻰ اﺛﻠ ﯿﻦ أﻋﻄ ﺖ
أﻋﻠﻰ ﻧﺴﺒﺔ ﻓﻘﺪ ﻓﻰ اﻟﻮزن  ،ﺑﯿﻨﻤﺎ أﻋﻄﺖ طﺮﯾﻘﺔ اﻟﺘﺨﺰﯾﻦ ﺑﻠ ﻒ ﻧﺒﺎﺗ ﺎت اﻟﺜ ﻮم ﺑ ﻮرق اﻟﺠﺮاﺋ ﺪ أﻗ ﻞ ﻧ ﺴﺒﺔ
ﻓﻘﺪ ﻓﻰ اﻟﻮزن.
أظﮭ ﺮ اﻟﺘﺤﻠﯿ ﻞ اﻟﻜﯿﻤﯿ ﺎﺋﻰ أرﺗﻔ ﺎع ﻧ ﺴﺒﺔ اﻟﺒ ﺮوﺗﯿﻦ  ،اﻟﻔﻼوﻓﻮﻧﯿ ﺪ ﺑ ﺸﻜﻞ ﻣﻠﺤ ﻮظ ﻓ ﻰ ﺣ ﯿﻦ أن
اﻟﻜﺮﺑﻮھﯿ ﺪرات اﻧﺨﻔ ﻀﺖ ﺑ ﺸﻜﻞ ﻛﺒﯿ ﺮ ﻣﻘﺎرﻧ ﮫ ﺑﺎﻟﻌﯿﻨ ﺎت اﻟﻄﺎزﺟ ﮫ واﻟﻜﻨﺘ ﺮول وذﻟ ﻚ ﻧﺘﯿﺠ ﺔ ﻟﻤﻌ ﺎﻣﻼت
اﻟﺘﺨﺰﯾﻦ.
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