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ABSTRACT 

 
These experiments were carried out during two successive seasons 2007/2008 

and 2008/2009 on Jerusalem artichoke local cultivar. Plants were grown at Katatba 
Menofya Governorate under sandy soil and drip irrigation system. Planting date was 
15th of April and tubers were harvested at 15th of November and 15th of December in 
the two seasons, to study the yield, physical, chemical changes happened in tubers 
during harvesting date to determine the proper stage of harvesting. Effect of wrapping 
film and storage temperatures (0 °C, 5 °C and 10 °C) were examined to improve the 
storability of tubers. 

Results indicated that Jerusalem artichoke tubers of Local cultivar harvested 
on 15th of November was the proper stage of harvesting which showed the higher 
tuber weight / plant, total yield, marketable yield, dry matter and inulin percentage. 
However, tubers harvested on 15th December was higher in total sugars percent when 
compared with those were harvested at15th November. 

For the wrapping film, the non perforated polypropylene bags (nppb) treatment 
was the most effective in reducing weight loss. Weight loss was greater in the 
unwrapped tubers. Wrapping tubers in perforated polypropylene bags gave the lowest 
decay incidence and maintained dry matter and inulin content during storage. 

Examining of storage temperature, tubers stored at 0 °C showed the lowest 
loss in weight and decay percentage and holds more dry matter and inulin content 
comparing with those stored at 5 or 10 °C. Tubers stored at 10 °C gave the highest 
loss in weight and decay percentage. 

Jerusalem artichoke tubers, Local cultivar, harvested on 15th of November and 
wrapped with ppb and stored at 0 °C resulted in an important improvement in market 
quality through reduce decay percentage and hold more dry matter and Inulin content 
and gave tubers with good appearance for 5 months of storage at 0 °C.    

 

INTRODUCTION 
 

Jerusalem artichoke (Helianthus tuberosus L.). Is an alternative plant 
useful in many ways. It is interesting because of high sugar content, total 
carbohydrate ( primarily inulin) and dry matter. Jerusalem artichoke is a good 
source of fructose, useful in food industry and for pharmaceuticals ( Ben 
Chekroun et al., 1994).The productivity and quality of Jerusalem artichoke 
tubers depends upon many factors, such as climate  , the harvesting maturity, 
wrapping film ,storage temperature  , and the storage time after harvest (De 
Leenheer and Hoebress ,1994; Coussement, 1999). 



Attia, Manal M. and Fatma S. Alian 

 1620 

Several studies were done to determine the physical and chemical 
changes in Jerusalem artichoke tubers during different harvesting dates. 
Pinpong (1997) found that the optimum harvesting date of Jerusalem 
artichoke in Tialand was between 18 and 20 week after planting. Weight of 
fresh tuber, increased rapidly over 12 – 18 weeks. Saengthongpinit and 
Sajjaanantakul (2005) found that the dry matter and Inulin of Jerusalem 
artichoke tubers increased with maturity from 16 – 18 then decreased in the 
20 week. Total sugars of tubers increased with advanced maturity. They also 
found that after 20 weeks, loss of weight and firmness, and reduction in 
specific gravity, Inulin, total sugars, and carbohydrates of tubers occurred 
rapidly. 

Storage temperature is the most important factor for regulations the 
rate of associated physical and chemical processes happened in the tubers. 
Evidence has been presented on Jerusalem artichoke tubers by Molder et al. 
(1993) who found that higher storage temperature increased weight loss, 
decay and encouraged breakdown of total sugars and Inulin during storage, 
Tindan (1986) revealed that at higher temperature the tubers are rapidly 
shrivel and are more likely to decay than if kept at low temperature. Also Afek 
and Kays (2004) and Danilcenko et al., (2008) found that Jerusalem artichoke 
tubers can be stored for 6 – 12 months at 0  to 2 °C and 90 – 95 % RH. 

The use of selective film for prolonging the storability of tubers was 
studied. Packed Jerusalem artichoke tubers in polyethylene bags reduced 
weight loss and delayed tuber senescence compared with unpackaged 
during storage (Stepanests et al., 1992; El- Sharkawy, 1998; Danilcenko et 
al.,2008).  

 The first part of this study showed that the Local cultivar produced 
higher yield of tubers with better quality (dry matter, inulin and total sugars) 
compared to c.v Fusaeu. Therefore the objective of the present work was to 
study the yield and quality of  tubers  during the harvesting dates to 
determine the proper stage of harvesting, effect of wrapping film and storage 
temperature were examined to improve the storability of Jerusalem artichoke 
Local cultivar tubers. 

 

MATERIALS AND METHODS 
 

 The experiment was carried out during two successive seasons 
2007/2008 and 2008/2009 on Jerusalem artichoke Local cultivar. This cultivar 
is commonly cultivated in Egypt. Plants were grown at El-Katatba, Menofya 
Governorate under sandy soil and drip irrigation system. 

Tubers were planted on 15 th of April for the two seasons. Agricultural 
practices took place whenever it was necessary according to the 
recommendations of Ministry of Agriculture.  
Harvesting date: 

Jerusalem artichoke tubers were harvested for different maturity stages 
on     15th of November and 15th of December in the two seasons. At harvest, 
nine plants from each harvesting date were taken at random to estimate the 
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total yield and marketable yield as well as dry matter, inulin and total sugar 
percentage of tubers.  
Storage experiment: 

Jerusalem artichoke tubers were harvested on 15 November, then 
transported immediately to the laboratory of postharvest center, Horticulture 
Research Institute. Tubers were sorted out and all the defected tubers were 
discarded, then packed in perforated and non perforated polypropylene bags 
(15µm) in addition to unpacked tubers (control). Eighteen replicates were 
prepared for each wrapping film and control; each replicate weighed 
approximately 250 gm, and placed in carton boxes (30*20*10cm). 

All treatments were stored at various temperature degrees (0, 5 and 
10°C) and RH 90- 95 %. Complete randomized design was adopted. Three 
replicates from each wrapping film and temperature degree were taken at 
random and examined every month for the following properties: weight loss, 
decay, general appearance, dry matter, Inuline (analyzed according to 
Winton and Winton,1958), total sugars (analyzed .according to Nelson, 1974;  
Somogyi, 1952). 

All obtained data were statistically analyzed according to the method 
described by Snedecor and Cochran (1980). 

 
RESULTS AND DISCUSSION 

 
Results presented in Table (1) revealed that harvesting date of 

Jerusalem artichoke had a significant effect on tuber yield and marketable 
yield per fadden at the first season and dry matter and inulin percentage 
during the two seasons. However, total and marketable yield per Fadden, dry 
matter and inulin percentage were higher in tubers harvested at 15 November 
compared with those harvested at 15 December.  However, total sugars 
percentage was higher in tubers harvested at 15 December during the two 
seasons compared with those harvested at 15 November. While, total sugars 
content was increase with maturity stage. These results were agreement with 
those obtained by Saengthongpinit and Sajjaanntakul (2005) who found that 
total sugars content in Jerusalem artichoke tubers increased rapidly up to 9- 
fold in the late of maturity compared to those at early stages. 

 From the same table it was observed that decreasing in inulin content 
and increase total sugars were seen in tubers harvested in 15 December 
compared with those harvested at 15 November, which had higher inulin and 
lower contents of sugars. These results caused by the depolymeristation of 
fruetan by fructan exohydrolase (FEH), (Edelman and Jefford, 1968), and 
also could be attributed to the increase in free fructose could indicate 
increased the activity of Inulinase as the tuber grown older which resulted in 
lower content of inulin (Limami and Fiala,1993). 
              Also, the data in Table (1) revealed that the increasing in dry matter 
content in tubers were associated with increasing yield harvested at 15 
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November. These results agree with those obtained by (Soja et al., (1990). 
However, the late of maturity data show that dry matter was low, so the total 
yield was lower. These results were in agreement with those obtained by 
Saengthongpinit and sajjaanntakul (2005). Who found that the dry matter 
which estimate tubers yield, was lower at the late maturity tubers. 
 
Table (1): Effect of harvesting date on dry matter, inulin, total and 

total,marketable yield of balady cultivar in 2007 and 2008 
seasons. 

Harvesting date 
Total yield 
(ton/ fed) 

Marketable yield 
(ton / fed) 

Dry matter % Inulin (%) 
(D.W) 

Total sugars% 
( F.W) 

2007 season 

15 November 23.49 17.78 22.98 10.09 8.02 

15 December 18.31 13.25 21.61 9.21 8.34 

LSD at 0.05 % level 2.58 1.17 0.22 0.21 0.08 

 2008 season 

15 November 18.64 15.70 24.68 9.29 8.59 

15 December 17.09 15.76 23.18 8.25 8.86 

LSD at 0.05 % level NS NS 0.19 0.13 0.10 

               
From the previous results it could be concluded that Jerusalem 

artichoke tubers cv. local harvested at 15 November seems to be the 
optimum harvest time which obtained high total yield and marketable yield / 
Fadden and gave tubers with good quality (higher dry matter and inuline 
percentage).  
Storage experiment:        
Weight loss: 

Data in Table (2) showed that the period of storage had a significant 
effect on the percentage of weight loss, the loss in weight was increased as 
the storage period elapsed in the two seasons. The decrease in fresh weight 
of Jerusalem artichoke tubers   might be attributed to the loss in moisture 
through transpiration and loss in dry matter content through respiration (Wills 
et al., 1981). These results agree with those obtained by El_ Sharkawy et al. 
(2003).  

However, it was observed that packed Jerusalem artichoke tubers in 
perforated polypropylene bags (ppb) or non perforated polypropylene bags 
(nppb) slowed the rate of weight loss comparatively to the highest ones 
obtained from unpacked tubers. A non perforated bag surpasses the 
perforated ones in minimizing tubers weight loss percentage during storage. 
Application of polypropylene film for storage strongly affected the rate of 
transpiration. Unpacked tubers showed the highest weight loss percentage. 
Tubers of Jerusalem artichoke have a thin and delicate skin and after harvest 
it became sensitive to water escape (Danilcenko et al., 2008). The use of 
polypropylene bags might reduce respiration rate of the tuber and reduce O2, 
increase CO2 and hinder against moisture loss in the package and inhibited 
certain ripening processes which diminished the weight loss in tubers during 
storage (Molder et al., 1993).  

 Various temperature degrees showed significant differences in tuber 
weight loss, however, tubers stored at 0°C exhibited the least loss compared 
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with tubers stored at 5 or 10°C.  Lower temperature reduced the rate of 
physiological processes( respiration and transpiration) and hence decreased 
the speed of this character (Danilcenko et al ., 2008), while, Cabezas et al 
.(2002) found that tubers kept for 30 days at temperature of 18 °C can loss 
above 20%  of water. 
 
Table (2): Effect of storage temperature and wrapping film on weight 

loss percentage of Jerusalem artichoke tubers in 2007/2008 
and 2008/2009 seasons.         

Temperature Wrapping film 
2007/2008 season 

storage period( month) 
mean 2008 /2009 season 

storage period( month) 
mean 

0 1 2 3 4 5 0 1 2 3 4 5 

0 °C 

ppb 0.00 0.92 1.44 2.45 3.32 4.58 2.54 0.00 0.82 1.31 2.52 3.41 4.68 2.55 

n ppb 0.00 0.19 0.22 0.29 0.64 0.72 0.41 0.00 0.11 0.21 0.25 0.50 0.61 0.34 

Control 0.00 2.26 3.03 4.14 4.98 6.35 4.15 0.00 2.16 2.94 3.92 4.81 5.98 3.96 

Mean 0.00 1.12 1.56 2.29 2.98 3.88 2.37 0.00 1.03 1.49 2.23 2.91 3.76 2.28 

5° C 

ppb 0.00 1.12 1.88 2.95 4.05 5.56 3.11 0.00 0.98 2.10 3.10 3.98 5.31 3.09 

n ppb 0.00 0.25 0.34 0.50 0.81 1.12 0.60 0.00 0.18 0.31 0.55 0.78 0.94 0.55 

Control 0.00 2.76 3.94 4.98 5.62 7.62 4.98 0.00 2.62 3.41 4.64 5.36 6.98 4.60 

Mean 0.00 1.38 2.05 2.81 3.49 4.77 2.90 0.00 1.26 1.94 2.76 3.37 4.41 2.75 

10° C 

ppb 0.00 1.74 2.81 3.92 4.46 6.93 3.97 0.00 1.87 2.61 3.84 4.32 7.14 3.96 

n ppb 0.00 0.74 0.93 1.17 1.32 1.51 1.13 0.00 0.82 1.10 1.32 1.41 1.65 1.26 

Control 0.00 3.92 6.11 8.14 10.31 12.63 8.22 0.00 4.14 6.23 8.41 10.25 11.94 8.19 

Mean 0.00 2.13 3.28 4.41 5.36 7.02 4.44 0.00 2.28 3.31 4.52 5.33 6.91 4.47 

Wrapping 
film 

ppb 0.00 1.26 2.04 3.11 3.94 5.69 3.21 0.00 1.22 2.01 3.15 3.90 5.71 3.20 

n ppb 0.00 0.39 0.50 0.65 0.92 1.12 0.72 0.00 0.37 0.54 0.71 0.90 1.07 0.72 

Control 0.00 2.98 4.36 5.75 6.97 8.87 5.79 0.00 2.97 4.19 5.66 6.81 8.30 5.59 

Mean 0.00 1.54 2.30 3.17 3.95 5.22  0.00 1.52 2.25 3.17 3.87 5.03  

LSD at 0.05 
% 

Storage 
temperature(A) 

0.42        0.40      

Wrapping film 
(B) 

0.74        0.69      

Storage period 
(C) 

0.82        0.72      

A*B 0.62        0.75      

A*B*C 0.94        0.81      

npp=  perforated poly propylene                   n ppb= non perforated poly propylene          
control = un packed tubers 

 
Regarding the effect of the interaction of wrapping film, storage 

temperature and storage period, data revealed that the highest weight loss 
after 5 months of storage was found with unpacked tuber stored at 10 °C 
however, tubers packed in non perforated polypropylene bags stored at 0 °C 
gave the lowest ones after the same period. 
Decay: 

Data in Table (3) clear that decay percentage of Jerusalem artichoke 
tubers increased with prolongation of storage period. This finding may be 
attributed to that the biological activity in tuber became low at the later period 
of storage and this in turn led to fungal and bacterial infection. These results 
are in a harmony with those obtained by El- Sharkawy et al. (2003). 
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Table (3): Effect of storage temperature and wrapping film on decay 
percentage of Jerusalem artichoke tubers in 2007/2008 and 
2008/2009 seasons.         

Temperatur
e 

Wrapping 
film 

2007/2008 season storage 
period( month) 

mean 2008 /2009 season 
storage period( month) 

mean 

0 1 2 3 4 5 0 1 2 3 4 5 

0 °C 

ppb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

n ppb 0.00 0.00 0.00 0.00 10.12 13.42 4.71 0.00 0.00 0.00 0.00 14.22 20.31 6.91 

Control 0.00 0.00 0.00 0.00 12.15 15.22 5.47 0.00 0.00 0.00 0.00 13.45 23.14 7.32 

Mean 0.00 0.00 0.00 0.00 7.42 9.55 3.39 0.00 0.00 0.00 0.00 9.22 14.48 4.74 

5° C 

ppb 0.00 0.00 0.00 0.00 0.00 19.22 3.84 0.00 0.00 0.00 0.00 0.00 23.18 4.64 

n ppb 0.00 0.00 0.00 8.48 15.27 23.19 9.39 0.00 0.00 0.00 5.17 13.14 28.45 9.35 

Control 0.00 0.00 0.00 9.29 19.28 27.46 11.21 0.00 0.00 0.00 10.14 16.22 30.14 11.30 

Mean 0.00 0.00 0.00 5.92 11.52 23.29 8.15 0.00 0.00 0.00 5.10 9.79 27.26 8.43 

10° C 

ppb 0.00 0.00 0.00 0.00 12.67 25.28 7.59 0.00 0.00 0.00 0.00 10.24 22.16 6.48 

n ppb 0.00 0.00 0.00 11.35 20.24 35.24 13.37 0.00 0.00 0.00 12.92 17.23 30.84 12.20 

Control 0.00 0.00 0.00 13.11 25.27 38.24 15.32 0.00 0.00 0.00 15.14 23.18 35.14 14.69 

Mean 0.00 0.00 0.00 8.15 19.39 32.92 12.09 0.00 0.00 0.00 9.35 16.88 29.38 11.12 

Wrapping 
film 

ppb 0.00 0.00 0.00 0.00 4.22 14.83 3.81 0.00 0.00 0.00 0.00 3.41 15.11 3.71 

n ppb 0.00 0.00 0.00 6.61 15.21 23.95 9.15 0.00 0.00 0.00 6.03 14.86 26.53 9.49 

Control 0.00 0.00 0.00 7.47 18.90 26.97 10.67 0.00 0.00 0.00 8.43 17.62 29.47 11.10 

Mean 0.00 0.00 0.00 4.69 12.78 21.92  0.00 0.00 0.00 4.82 11.96 23.71  

LSD at 0.05 
%level 

Storage 
temperature(
A) 

2.41        2.64      

Wrapping 
film (B) 

1.12        1.06      

Storage 
period (C) 

3.21        2.94      

A*B 2.65        2.50      

A*B*C 2.74        2.68      

npp=  perforated poly propylene                   n ppb= non perforated poly propylene          
control = un packed tubers 

 
It is clear from the data that Jerusalem artichoke tubers packed in 

perforated polypropylene bags (ppb) was the most effective ones in 
minimizing decay percentage during whole periods of storage. On the 
contrary, the highest ones were obtained when using non perforated 
polypropylene bags (nppb) and unpacked tubers. The higher percentage of 
decay in nppb may be due to that the relative humidity in the non perforated 
bags is close to saturation. Therefore, water condensation on the surface of 
both films and produce. The most deleterious effect of inpack condensation is 
enhancement of growth pathogens, resulting in produce decay. In addition, a 
combination of high humidity and low O2 is favorable for the development of 
human pathogens (Hintlian and Hothkiss 1986).  The low decay incidence in 
perforated film could be attributed to the continuous ventilation, less moisture 
condensation, suppression of off flavor development (Abd El Rahmen, 2001). 
These results are in a harmony with those reported by (Danilcenko  et al ., 
2008), who mentioned that the ability to store Jerusalem artichoke tubers in 
polyethylene bags for period of up to one year is a significant improvement 
over conventional storage where spoilage commences between 5 and 11 
weeks. 
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Concerning storage temperature, data showed that the less the 
temperature of storage, the less the percentage of decayed tubers. This may 
be explained by Saengthongpinit and Sajjaanantakul.(2005) on Jerusalem 
artichoke tubers, when they pointed that decay percentage was minimized in 
stored tubers under low temperature conditions than the higher ones. 
However, the decay tubers started to be observed at 3 months at 5 and 10 
°C, and at 4 months at 0 °C. Molder et al., (1993) noticed that Jerusalem 
artichoke tubers, which stored at 2 and 5 °C exhibited decay after 12 and 6 
months from storage, respectively.  

Concerning the interaction among storage temperature, wrapping film 
and storage period, data presented in Table(3) indicated that no decay was 
observed in Jerusalem artichoke tubers packed in ppb and stored at 0 °C  
during five months of storage, However, the highest decay percentage was 
observed in unpacked  tubers stored at 10 °C. 
General appearance: 

            Data in Table (4) show that general appearance (GA) of 
Jerusalem artichoke tubers was decreased with the prolongation of storage 
period. The decrease of GA during storage period might be due to shriveling, 
change in color and decay. Similar results were reported by El-Sharkawy et 
al. (2003). 

However, Jerusalem artichoke tubers packed in perforated 
polypropylene bags gave the highest value of GA, while those packed in non 
perforated ones or unpacked resulted in the lowest rates.  

From the same data it is obvious that the general appearance of tubers 
was significantly affected by different storage temperature. The highest 
values of GA comparatively resulted from tubers stored at 0 °C or 5 °C and 
the lowest ones come from storing at 10 °C. These results are matched will 
with those obtained by Molder et al. (1993) who found that Jerusalem 
artichoke tubers retained better quality when stored at 2 or 5 °C. These 
results might be attributed to that lower temperature, led to a depression in 
the vital physiological and biochemical reactions in the tubers which in turn 
minimize the shriveling and decay (Danilcenko  et al ., 2008).The interaction 
among storage temperature, wrapping film and storage period was 
significant. Jerusalem artichoke tubers packed in perforated polypropylene 
bags and then stored at 0 °C did not exhibit any changes in their appearance 
till 4 months and gave tubers with good appearance after 5 months of 
storage. Meanwhile, tubers packed in non perforated ones rated excellent 
appearance after 3 months at 0 °C. On the other hand, tubers appearance 
stored at 10 °C rated good appearance after 1month and dropped to poor 
appearance at 3 months.  
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Table (4): Effect of storage temperature and wrapping film on general 
appearance (score) of Jerusalem artichoke tubers in 
2007/2008 and 2008/2009 seasons.         

Temperatur
e 

Wrapping 
film 

2007/2008 season storage 
period( month) 

mean 2008 /2009 season 
storage period( month) 

mean 

0 1 2 3 4 5 0 1 2 3 4 5 

0 °C ppb 9.00 9.00 9.00 9.00 8.33 7.67 8.67 9.00 9.00 9.00 9.00 7.67 7.00 8.45 

n ppb 9.00 9.00 9.00 8.33 5.67 3.67 7.45 9.00 9.00 9.00 7.67 5.67 3.67 7.34 

Control 9.00 9.00 8.33 5.67 4.33 3.00 6.56 9.00 9.00 9.00 7.67 5.00 3.00 7.11 

Mean 9.00 9.00 8.78 7.67 6.11 4.78 7.56 9.00 9.00 9.00 8.11 6.11 4.56 7.63 

5° C ppb 9.00 9.00 9.00 7.67 7.67 5.67 8.00 9.00 9.00 9.00 7.67 7.00 5.00 7.78 

n ppb 9.00 9.00 8.33 5.67 5.00 3.00 6.67 9.00 9.00 8.33 6.33 5.67 3.00 6.89 

Control 9.00 9.00 6.33 4.33 3.67 3.00 5.89 9.00 9.00 8.33 5.67 5.00 3.00 6.67 

Mean 9.00 9.00 7.89 5.89 5.45 3.89 6.85 9.00 9.00 8.55 6.56 5.89 3.67 7.11 

10° C ppb 9.00 9.00 9.00 7.00 5.67 5.00 7.45 9.00 9.00 9.00 7.67 5.67 4.33 7.45 

n ppb 9.00 9.00 8.33 5.67 4.33 3.00 6.56 9.00 9.00 8.33 5.00 3.67 3.00 6.33 

Control 9.00 9.00 5.00 3.67 3.67 3.00 5.56 9.00 9.00 7.00 5.00 3.67 3.00 6.11 

Mean 9.00 9.00 7.44 5.45 4.56 3.67 6.52 9.00 9.00 8.11 5.89 4.34 3.44 6.63 

Wrapping 
film 

ppb 9.00 9.00 9.00 7.89 7.22 6.11 8.04 9.00 9.00 9.00 8.11 6.78 5.44 7.89 

n ppb 9.00 9.00 8.55 6.56 5.00 3.22 6.89 9.00 9.00 8.55 6.33 5.00 3.22 6.85 

Control 9.00 9.00 6.55 4.56 3.89 3.00 6.00 9.00 9.00 8.11 6.11 4.56 3.00 6.63 

Mean 9.00 9.00 8.04 6.33 5.37 4.11  9.00 9.00 8.55 6.85 5.45 3.89  

LSD at 0.05 
%level 

Storage 
temperatur
e(A) 

0.30        0.43      

Wrapping 
film (B) 

0.43        0.54      

Storage 
period (C) 

0.71        0.68      

A*B 0.84        0.60      

A*B*C 0.86        0.74      

npp=  perforated poly propylene                   n ppb= non perforated poly propylene          
control = un packed tubers 
General appearance score: 9 = excellent, 7 = good, 5 = fair, 3 = poor, and 1 = unusable. 

 
Dry matter: 

Data in Table (5) showed that dry matter content was 
significantly affected by the period of storage in both seasons. Dry matter 
increased until 90 days of storage and then it decreased with increasing 
storage period, i.e. at150 days. The increase in the first period might owe 
much to the higher rate of moisture loss through transpiration than the rate of 
dry matter loss through respiration. The reduction in dry matter during the last 
period of storage might be attributed to the higher rate of sugar loss through 
respiration than the water loss through transpiration (Wills et al., 1981). Ben 
Chekroun et al. (1997) showed that the dry matter of Jerusalem artichoke 
tubers maintained for the first 7 weeks of cold storage beyond this period, a 
decrease trend takes place until the end of the storage. 

However, there were clear evidences from the data that Jerusalem 
artichoke tubers packed in ppb hold more dry matter content than nppb or the 
unpacked tubers. Danilcenko et al., (2008) found also that the higher dry 
matter content was found in tubers packed in polyethylene bags. 
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Concerning storage temperature, data revealed that tubers stored at 
lower temperature (0 and 5°C) hold more dry matter content than those kept 
at higher temperature (10 °C). These results might be attributed to that lower 
temperature led to a depression in the vital physiological and biochemical 
reaction in the tubers which in turn minimize the exhaust of dry matter 
(Saengthongpinit and Sajjaanantakul 2005). 

The interaction among storage temperature, wrapping film and storage 
period was significant. The lowest value of dry matter content was noted in 
unpacked tubers stored at 10 °C after 5 months of storage, while the highest 
one was found in tubers packed in perforated polypropylene bags stored at 0 
°C during the same period. 
 
Table (5): Effect of storage temperature and wrapping film on dry matter 

content (% F.W) of Jerusalem artichoke tubers in 2007/2008 
and 2008/2009 seasons.         

Temperature Wrapping film 
2007/2008 season 

storage period( month) 
mean 2008 /2009 season 

storage period( month) 
mean 

0 1 2 3 4 5 0 1 2 3 4 5 

0 °C 

ppb 22.98 23.31 23.42 23.55 23.40 23.21 23.31 24.68 24.89 24.95 25.06 24.80 24.67 24.84 

n ppb 22.98 23.20 23.32 23.50 23.10 22.61 23.12 24.68 24.79 24.80 24.87 24.50 23.90 24.59 

Control 22.98 23.35 23.55 23.10 22.80 22.28 23.01 24.68 24.90 25.05 24.51 24.03 23.71 24.48 

Mean 22.98 23.29 23.43 23.38 23.10 22.70 23.15 24.68 24.86 24.93 24.81 24.44 24.09 24.64 

5° C 

ppb 22.98 23.34 23.45 23.61 23.20 22.62 23.20 24.68 24.92 24.98 25.12 24.61 24.00 24.72 

n ppb 22.98 23.26 23.37 23.51 22.70 22.11 22.99 24.68 24.82 24.87 24.93 24.31 23.61 24.54 

Control 22.98 23.42 23.64 22.90 22.40 21.81 22.86 24.68 24.99 25.13 24.62 23.83 23.11 24.39 

Mean 22.98 23.34 23.49 23.34 22.77 22.18 23.02 24.68 24.91 24.99 24.89 24.25 23.57 24.55 

10° C 

ppb 22.98 23.35 23.54 23.61 22.90 22.10 23.08 24.68 24.98 25.10 25.19 24.32 23.51 24.63 

n ppb 22.98 23.32 23.45 23.65 22.30 21.70 22.90 24.68 24.90 24.96 25.09 24.11 23.13 24.48 

Control 22.98 23.49 23.72 22.74 22.01 21.41 22.73 24.68 25.11 25.19 24.38 23.52 22.50 24.23 

Mean 22.98 23.39 23.57 23.33 22.40 21.74 22.90 24.68 25.00 25.08 24.89 23.98 23.05 24.45 

Wrapping 
film 

ppb 22.98 23.33 23.47 23.59 23.17 22.64 23.20 24.68 24.93 25.01 25.12 24.58 24.06 24.73 

n ppb 22.98 23.26 23.38 23.55 22.70 22.14 23.00 24.68 24.84 24.88 24.96 24.31 23.55 24.54 

Control 22.98 23.42 23.64 22.91 22.40 21.83 22.86 24.68 25.00 25.12 24.50 23.79 23.11 24.37 

Mean 22.98 23.34 23.50 23.35 22.76 22.21  24.68 24.92 25.00 24.86 24.23 23.57  

LSD at 0.05 
% 

Storage 
temperature(A) 

0.11        0.08      

Wrapping film 
(B) 

0.13        0.10      

Storage period 
(C) 

0.14        0.15      

A*B 0.10        0.09      

A*B*C 0.16        0.15      

npp=  perforated poly propylene                   n ppb= non perforated poly propylene          
control = un packed tubers 

 
Inulin content: 

Data in Table (6) showed that inulin content in Jerusalem 
artichoke tubers decreased gradually during storage. This decrement could 
be attributed to the gradual increase of destruction inulinase .These results 
were in agreement with those obtained by Saengthongpinit and 
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Sajjaanantakul.(2005) who found that long term storage of  Jerusalem 
artichoke tubers would inevitably affect inulin composition ,i.e. degradation to 
shorter chains. They found also that Jerusalem artichoke tuber tissue 
metabolism could continue at a slow rate, even at 2 °C storage temperature. 
Cold storage would therefore retard undesirable changes in the inulin 
characteristics during storage. On  the other hand Molder et al .(1993) found 
that higher temperature encouraged breakdown of inulin and utilization of 
monosaccharide formed from the breakdown , presumably due to high 
respiration and other metabolic activities. 
 
Table (6): Effect of storage temperature and wrapping film on inulin 

content (% F.W) of Jerusalem artichoke tubers in 2007/2008 
and 2008/2009 seasons.         

Temperature Wrapping film 

2007/2008 season 
storage period( month) 

mean 2008 /2009 season 
storage period( month) 

mean 

0 1 2 3 4 5 0 1 2 3 4 5 

0 °C 

ppb 10.09 10.00 9.92 9.78 9.42 9.10 9.72 9.29 9.11 9.00 8.86 8.46 8.20 8.82 

n ppb 10.09 10.03 9.95 9.68 9.11 8.81 9.61 9.29 9.14 9.06 8.73 8.12 7.90 8.71 

Control 10.09 9.87 9.72 9.51 9.00 8.60 9.47 9.29 9.01 8.78 8.50 7.80 7.38 8.46 

Mean 10.09 9.97 9.86 9.66 9.18 8.84 9.60 9.29 9.09 8.95 8.70 8.13 7.83 8.66 

5° C 

ppb 10.09 9.88 9.73 9.42 9.06 8.82 9.50 9.29 9.00 8.90 8.75 8.43 8.00 8.73 

n ppb 10.09 9.79 9.75 9.30 8.82 8.53 9.38 9.29 9.01 8.91 8.54 8.02 7.68 8.58 

Control 10.09 9.56 9.39 9.15 8.60 8.12 9.15 9.29 8.92 8.54 8.32 7.51 7.03 8.27 

Mean 10.09 9.74 9.62 9.29 8.83 8.49 9.34 9.29 8.98 8.78 8.54 7.99 7.57 8.52 

10° C 

ppb 10.09 9.72 9.52 9.16 8.73 8.42 9.27 9.29 8.91 8.68 8.32 8.04 7.66 8.48 

n ppb 10.09 9.80 9.57 9.00 8.50 8.03 9.17 9.29 8.72 8.40 7.92 7.60 6.24 8.03 

Control 10.09 9.20 8.84 8.19 7.32 6.90 8.42 9 .29 8.40 8.00 7.41 7.01 6.74 7.81 

Mean 10.09 9.57 9.31 8.78 8.18 7.78 8.95 9.29 8.68 8.36 7.88 7.55 6.88 8.11 

Wrapping 
film 

ppb 10.09 9.87 9.72 9.45 9.07 8.78 9.50 9.29 9.01 8.86 8.64 8.31 7.95 8.68 

n ppb 10.09 9.87 9.76 9.33 8.81 8.46 9.39 9.29 8.96 8.79 8.40 7.91 7.27 8.44 

Control 10.09 9.54 9.32 8.95 8.31 7.87 9.01 9.29 8.78 8.44 8.08 7.44 7.05 8.18 

Mean 10.09 9.76 9.60 9.24 8.73 8.37  9.29 8.91 8.70 8.37 7.89 7.43  

LSD at 0.05 
%level 

Storage 
temperature(A) 

0.19        0.13      

Wrapping film 
(B) 

0.10        0.15      

Storage period 
(C) 

0.20        0.14      

A*B 0.21        0.15      

A*B*C 0.22        0.17      

npp=  perforated poly propylene                   n ppb= non perforated poly propylene          
control = un packed tubers 

  
Concerning wrapping film, Jerusalem artichoke tubers packed in ppb 

retained more inulin content compared with unpacked tubers. Control tubers 
showed the lowest inulin content, while tubers packed in nppb showed a 
slight delay in inulin degradation.  

The interaction of wrapping film, storage temperature and storage 
period was significant after 5 months of storage. The lowest value of inulin 
content was observed with unpacked tubers stored at 10 °C, while the 
highest one was found in tubers packed in ppb stored at 0 °C , these results 
were in agreement with obtained by (Danilcenko et al., 2008). 
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CONCLUSION 
 

Jerusalem artichoke tubers, Local cultivar, harvested on 15th of 
November and wrapped with ppb and stored at 0 °C produced an important 
improvement in market quality through, reduce decay percentage and hold 
more dry matter and inulin content and gave tubers with good appearance for 
5 months of storage at 0 °C. 
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                              دراسات فسيولوجية على الطرطوفة
                                                                   تأثير موعد الحصااد والتللياو ودرجاات حارارت الت الي  علاى مواصاوات الجاودت   - 2

                                            لدرنات الطرطوفة )الصنو البلدى(  لال الت لي  
    **                     فاطمة سليما  عليا     و                 منال محمد عطية *

  –       الجيالت   –   ياة                   مركال البحاوا اللراع  –                   معهاد بحاوا البسااتي    –                          *قسم معاملات ما بعاد الحصااد  
     مصر.

            مركاال البحااوا   –                   معهااد بحااوا البساااتي    –                                        **قساام بحااوا البطاااطض وال ياار  ياارية التكاااثر 
    مصر  –        الجيلت    –         اللراعية 

  

                           بح اظتتتة اةبية يتتتة  تتت   بةمتتتبا    –                                      اجريتتته   تتترر اة ررامتتتة اتتتا بةر تتتة اة     تتتة     
    51       تتة اتتا                                            لتتا  ريتت ه اة ر ةاتتة اةمتتي. اةبحلتتاا  بتته اةةرا      7002 /    7002  ة       7002 /    7002

                                                    يمب ر اا ك  اةبةمبين ة رامة اةبحمتة  اةكلتا ةاةب  ت      51         يةاب ر ة     51                    ا ري  ة م اةحم   اا 
                                                                                    ةل مةيق ةاة غيتر اتا اةمت  ه اة  ي يتة ةاةكيب ةيتة اة تا  حت ر  ت   براحت  اةي تن ة ح يت  ايمت  

    م (   °   50  ,    م  °  1    م ,   °                                                                  برحلة ةلحم   كب   م  رامة  أثير اة غلي. ة رجت ه حترارا اة  تةين رمت ر
                                             لا  حمين اةب را اة  ةييية ة ري ه اة ر ةاةا

                   اويحت النتائج ا  :
                            يتةاب ر بب ريتة  بي ت   اةحمت       51                                                ايم  بة   ةحم    ري ه اة ر ةاة  اةمتي. اةبحلتا  تة   . 1

                                                                            يمب ر حير ا  ا كبية بحمة  كلا ة     ةل متةيق كبت  ار  تح بح تةد اةت ري ه بتن بتن   51
                   يمتب ر ا لتا بح تةد     51                                      ييب  ا  ه اة ري ه اة تا  تم حمت     اتا                            اةب  ا اةج اة ةالاييةةين ,

                    بن اةمكري ه اةكليةا
                                                                                       ا د    ئة اة ري ه اا  اكي س اة ةةا  رة لين غير اةبثب  ا   يم ة ابت  اتا اةتةةن  ييبت  ا  ته   . 2

                                              اةكي رة  ر  ةن  غلي.( اك ر يم ة اب  اا اةةةنا
                                                                                    كب  اة حه اةي  ئن ان    ئة  ري ه اة ر ةاة اا اة ةةا  ترة لين اةبثبت   ت  ا  تا ا ت  يمت ة   . 3

                                                             ة. ةاح  ظه اة ري ه   ةب  ا اةج اة ةالاييةةين     اة  ةينا
                                م  تت  ا  تته ا تت  يمتت ة ابتت  اتتا اةتتةةن   °                                          ةتةحظ ان   تتةين  ريتت ه اة ر ةاتتة  لتتا  رجتتة متت ر  . 4

                                                اةج اتة ةالاييتةةين  يت  بب ري بت   ت ة  ةين  لتا  رجتة                                         ةاة  ة. ةاح  ظه  أك ر كبية بن اةبت  ا
                         م اك تر يمت ة ابت  اتا اةتةةن  °    50                                 م حير ا  ه اة ري ه اة ا  ةيه  لتا   °   50    م ,   °  1      حرارا 
         ةاة  ة.ا

                                        يتةاب ر ثتم اة   ئتة اتا   تةاه  تةةا  ترة لين     51                                       ةرا اأن  ري ه اة ر ةاة ةلمي. اةبحلتا اتا   . 5
                                            ا  حمتين اةجتتة ا اة متتةيبية حيتر  للتته بتتن اة تت ة.                                    بثبت  ةاة  تتةين  لتتا  رجتة متت ر م ا د اةتت

        شتبةر بتن    1                                                                      ةاح  ظه   ةب  ا اةج اة ةالاييةةين ةا  ته  ريت ه جيت ا اةبظبتر ةبت ا  مت  اةتا 
         اة  ةينا
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