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Abstract 

This study was carried out during two successive seasons of 2011/ 2012 and 2012/ 2013 on potato tubers of 

Desiree cultivar which harvested at fully mature stage to evaluate the performance of clove oil at the 

concentrations of 50,100 ppm and hydrogen peroxide (H2O2) at 1% and 2% as a natural alternative to CIPC for 

control sprouting and maintaining quality in treated potato tubers kept at 10 °C and 85% RH for 5 months. 

 The results showed that sprouting percentage, sprout length, weight loss percentage and decay were 

increased with prolonging the storage period, while tuber starch% was decreased with time of storage. All 

treatments retained tuber weight during storage as compared with the control (untreated) tubers. No sprouts and 

decay were observed with clove oil at 100 ppm treatment in all storage period, while these characters started to 

be shown early after two months of storage with untreated tubers (control). 

 Clove oil at 50 ppm and H2O2 at 1% were less effective in reducing weight loss %, sprouts % and decay. 

Potato tubers treated with clove oil at 100 ppm, H2O2 at 2% and CIPC treatments were significantly higher in 

dry matter and starch content as compared with the other treatments. 

The results suggest that potato tubers treated with Clove oil at 100 ppm or H2O2 at 2% is a promising as 

natural alternative to CIPC for control sprouting and maintenance quality during storage at 10 °C for 5 months 
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Introduction 

 

Sprouting is a major of losses in stored potatoes 

not only does sprouting reduce the number of 

marketable potatoes, but intense evaporation of water 

from sprout surface also reduces the weight of the 

remaining tubers (Afek and Warshavsky. 1998), 

conversion of starch to sugars, which is undesirable 

in the processing industry due to darkening of fried 

products (Rastovski, 1987), visible sprouts on 

potatoes are unacceptable to consumers. 

At harvest and for a finite period thereafter, 

potato tubers will not sprout and are considered as 

dormant (Burton, 1989). The length of this dormant 

period is dependent on the genotype as well as on 

both pre- and postharvest conditions (Okagami and 

Tanno,1992). Controlling the length of dormancy 

period could therefore be of considerable economic 

importance (Abd El-Moneim et al., 2012). 

Alternative materials for sprout suppression are 

limited once the end of the dormancy period has been 

reached and potato is sprouting. There were two 

mean methods of keeping potatoes sprout free during 

storage. Storing at low temperature (2-4 °C) and 

using sprouts suppressants (Prang, et al., 1997). Low 

temperatures can lengthen the marketing window by 

retarding sprout development , however , cause the 

degradation of starch to sugar and increase the tuber 

sweetness(Es and Hartmans,1987b)which brings 

about an unfavorable browning of potato fries 

because of Maillard reactions during processing 

products to fry dark resulting in unacceptable product 

color (Taper- Bamnolker et al., 2010 ; Saravia and 

Rorogues, 2011). 

Therefore, low temperature storage is not 

appropriate for potatoes designed for the processing 

market (Frazier et al., 2004). Many chemical 

compounds are known to inhibit sprouting. the sprout 

inhibitors chloropropham (CIPC) have proved to be 

of value (Buitelaar, 1987; yada et 

al.,1991)chloropropham(CIPC), is  a commonly used 

postharvest sprout inhibitor. CIPC is applied to bulk 

potatoes in storage as an aerosol at rates of 17 to 22 

ppm at 10 – 12 °C(Kleinkopf et al .,2003). However, 

their application can be problematic. Due to 

environmental concerns, in several countries use of 

CIPC and other chemicals are either restricted or 

may become restricted (Afek and Warshavsky, 

1998). 

  Alternative sprout inhibitors of CIPC continue 

to be evaluated oils of some herbs and spices- 

essential oils have been shown to reduce sprouting in 

potatoes and can be applied to certified organic crops 

(Taper- Bamnolker et al., 2010). These compounds 

are volatile plant derivatives including peppermint 

oil and clove oil. Other compound such as hydrogen 

peroxide (H2O2) is also have sprout suppression 

properties, H2O2 is also allowable by federal organic 

standards. 
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 Clove oil can be used effectively for potato 

sprout control but multiple applications at three week 

intervals will be required for long- term suppression 

(Frazier et al., 2006). The sprout suppressant 

properties of clove oil are ideal for an organic crop or 

a crop destined for export to a country that does not 

allow CIPC. Another use for this product may be to 

remove sprouts if a failure of traditional sprout 

control methods has occurred (Olsen et al., 2004). 

The active of ingredient of clove oil is eugenol and 

other eugenol – based components in the distillate 

produce (Abd El-Monem et al., 2012). Also, clove 

oil have been shown to inhibit growth of fusarium 

sambucinum on potato (Frazier et al., 2006) and 

sprouting of potato (Olsen et al., 2004), without 

degrading the color or quality of potato products 

(Frazier et al., 2006; El Sadr and Wateres 2005) 

reduced the incidence and severity of silver scurf on 

the surface of a tuber during storage when applied 

frequently (Olsen et al., 2004) 

 The application of hydrogen peroxide (H2O2) 

to organic produce is allowed by the national organic 

program standards. H2O2 have suppressed sprouting 

by physically damaging the developing sprouts or 

buds before they can elongate. H2O2 probably 

adversely affects merisematic tissue that is formed 

after the natural dormancy is lost in the tuber (Afek 

et al., 2000).  

  Repeated or continues application of many of 

these navel sprout suppressants will be necessary to 

achieve the long term sprout free conditions in 

storage (Kleinkopf et al., 2003). An added benefit 

from the use of several of these alternative materials 

is the effect on storage pathogens (Frazier et al., 

2004). Clove oil and H2O2 have been shown to 

reduce pathogen of potatoes during storage (Frazier 

et al., 2004).   

This comparative study evaluated the 

performance of clove oil and H2O2 as natural 

alternative to CIPC to control sprouting and 

maintenance quality in treated potato tubers kept at 

10° C for 5 months. 

 

Materials and Methods 

 

Potato tubers (Solanum tuberosum l. ) cv 

Desiree were harvested at fully mature stage from the 

farm of Faculty of Agriculture, Cairo Univ. at Giza 

Governorate , in the first and second week of 

November 2011 and 2012 seasons , respectively , 

then transferred to postharvest laboratory at Giza, 

sorted and cured for 10 days at 18° C and relative 

humidity  85 % (RH). After curing, healthy uniform 

tubers (40- 60 mm) were selected and exposed to the 

different treatments  

 

1. CIPC at 50 ppm         

2. Clove oil at 50 ppm   

3. Clove oil at 100 ppm 

4. Hydrogen peroxide  (H2O2 )  at 1% 

5.  Hydrogen peroxide   (H2O2 )  at 2% 

6. Untreated (control) 

 

All the previous treatments were applied with 

spray as fog over the tubers at 25 °C and 80% RH. 

Essential oil as clove oil was emulsified by tween 20 

at dose 1ml / L. All the samples of potato tubers were 

packed in mesh bag and each had 2 kg (10- 12 tuber) 

represented as one replicate, fifteen replications were 

prepared for each treatment. 

The samples were arranged in a complete 

randomized design and stored at 10 °C and 85% RH 

for 5 months. The treatments were repeated every 

one month interval during the storage term. Samples 

were taken at random in three replications and 

evaluated every one month intervals to determine: 

 

1. Weight loss percentage, 

2.  Sprouting percentage by counting the number of 

sprouts. A tuber considered sprouted when it had 

at least one sprout of 2 mm length ( Afek et al., 

2000)  

3. Sprout length (cm). 

4. Decay percentage. 

5.  Dry matter content . 

6. Starch percentage measured according to 

Somogyi (1952) and Nelson (1974). 

 

 All data were subjected to the statistical 

analysis according to the method described by 

Senedecor and Cochran (1980). 

 

Results and Discussion 

 

1. Weight loss percentage: 

Data in Table (1) show that weight loss 

percentage of potato tubers was increased 

considerably and consistently with the prolongation 

of storage period. The weight loss is natural 

consequence of catabolism of horticulture products, 

the loss in weight may be attributed to respiration 

and other senescence related metabolic processes 

during storage (Wills et al., 1981). Similar results 

were reported by Awad et al. (2007). 

Concerning the effect of postharvest treatments 

on weight loss percentage, data reveal that there were 

significant differences between treatments in weight 

loss percentage during storage. However, all 

treatments retained their weight during storage as 

compared with the control (untreated) tubers. 

Moreover, potato tubers exposed to CIPC, clove 

oil at 100 ppm and hydrogen peroxide at 2% resulted 

in prominent reduction in weight loss percentage 

with non significant between them . Clove oil at 50 

ppm and H2O2 at 1%were less effective in reducing 

the weight loss of tubers during storage. The highest 

value of weight loss percentage was recorded with 

untreated control. Similar results were obtained by 

(Owolabi et al.,2013) for clove oil and Afek, et al., 

(2000) for H2O2. The reduction of weight loss 
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percentage by using clove oil or H2O2 may be 

attributed to reducing the respiration process rates 

and sprouting in potatoes during postharvest storage 

(Frazier et al., 2004).  

As for the interaction between the used 

postharvest treatments and storage period, data in 

Table (1) show that potato tubers exposed to CIPC, 

clove oil at 100 ppm and H2O2 at 2% had the lowest 

weight loss percentage during all storage period. 

These results were true in the two seasons.  

The essential oil and basic components were 

found to act as an uncoupling agent in mitochondria 

at low concentration (pauly et al., 1981), thereby, 

inhibit mitochondrial respiration (Sharma,2012), 

membrane disturbances ( Sharma,2012), which may 

be suppressing to the sprouting. Similar finding was 

obtained by (Frazier et al., 2004) who reported that 

clove oil and H2O2 treatments were the most 

effective treatments for reducing number of sprouts 

on potato tubers and preventing weight losses of 

tubers. 
 

Table 1. Effect of sprout suppression on weight loss% of potato tubers during storage at 10 °C. 

Treatments 

Storage periods(months) 

Mean 0 1 2 3 4 5 

2011 -2012 

CIPC at 50 ppm 0.00 0.32 1.25 2.17 3.12 4.02 1.81 

Clove oil at 50 ppm 0.00 0.39 1.37 2.28 3.29 4.34 1.95 

Clove oil at 100 ppm 0.00 0.28 1.13 2.08 3.02 3.80 1.72 

H2O2 at 1% 0.00 0.41 1.46 2.34 3.42 4.49 2.02 

H2O2 at 2% 0.00 0.32 1.03 2.11 3.18 3.91 1.76 

Untreated (Control) 0.00 0.45 1.46 2.85 3.92 5.26 2.32 

Mean 0.00 0.36 1.28 2.31 3.33 4.30 1.93 

L S D at 5% T 0.10 S 0.13 T*S 0.18  

 2012 -2013 

CIPC at 50 ppm 0.00 0.24 1.17 2.31 3.06 4.23 1.84 

Clove oil at 50 ppm 0.00 0.31 1.28 2.42 3.19 4.52 1.95 

Clove oil at 100 ppm 0.00 0.20 1.06 2.19 2.91 3.64 1.67 

H2O2 at 1% 0.00 0.33 1.38 2.46 3.65 4.62 2.07 

H2O2 at 2% 0.00 0.24 1.00 2.03 2.97 3.82 1.68 

Untreated (Control) 0.00 0.39 1.63 3.17 4.31 5.67 2.53 

Mean 0.00 0.25 1.25 2.43 3.35 4.42 1.95 

L S D at 5% T 0.14 S 0.18 T*S 0.21  

 

2. Sprouting percentage 

 

Data in Table (2) show that the percentage of 

sprouted tubers was increased thereafter but at 

different rates for the various storage treatments, all 

treatments delayed the appearance of sprouts, the 

most effective treatment against sprouting was CIPC 

and clove oil at 100 ppm and H2O2 at 2% in the two 

seasons. No sprouts were observed with clove oil at 

100 ppm treatment until the end of storage period (5 

months). Similar finding was obtained by (Frazier et 

al., 2004) who reported that clove oil and H2O2 

treatments were the most effective treatments for 

reducing number of sprouts, on potato tubers and 

preventing weight loss of tubers. 

At the end of storage, statistical analysis showed 

that the differences were significant in both seasons. 

However untreated (control) tubers reached complete 

sprouting (100%) in both seasons at 5 months of 

storage. On the other hand clove oil, at 50 ppm and 

H2O2 showed 15.06 and 7.49 (average of the two 

seasons), respectively. 

The effect of CIPC on inhibition of sprouting 

may be due to CIPC inhibits development by 

interfering with cell division through interrupting the 

spindle formation during active mitosis (Kleinkoph 

et al., 2003; Frazier et al., 2006). Cell division not 

only mandatory for sprout growth, but is also 

necessary to form the wound periderm during the 

wound- healing period in storage wound healing 

requires the production of three to ten cell layers 

resulting from cell division, consequently, CIPC 

must be applied after the wound-healing period is 

over, but before dormancy break or inhibition of 

sprout growth (Anangmous, 2001).  

Clove oil does not have the efficacy on mode of 

action as CIPC, but it does have ideal sprout 

suppressant properties for organic potatoes, potatoes 

designed into non- CIPC allowed markets, or to 

temporarity remove or blacken sprout just prior to 

marketing (Olsen et al.,2004) .One benefit of using 

Clove oil for sprout control sprouts in storage is the 

ability to capitalize on the inherent dormancy of 

cultivar (Frazier et al., 2004).  

Hydrogen peroxidase (H2O2) has suppressed 

sprouting by physically damaging the developing 

sprouts or buds before they can elongate. H2O2 

probably adversely affects meristematic tissue is 

formed after the natural dormancy is lost in the tuber 

(Kleinkoph et al., 2003). A microscopic examination 
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indicates that the action of H2O2 in inhibition of 

potato sprouting is by damaging the sprout tips (Afek 

et al., 2000). Also Abd- El Moneim et al. (2012) 

found that tubers dormancy and sprouting can be 

controlled in potato by the manipulation of H2O2 

metabolism via the inhibition of catalase activity 

(CAT).The possible mechanisms whereby CAT 

inhibitors or H2O2 overcome dormancy and promote 

sprouting in potato tuber.  

 

Table 2. Effect of sprout suppression on sprouting% of potato tubers during storage at 10  °C. 

Treatments 

Storage periods(months) 

Mean 0 1 2 3 4 5 

2011 -2012 

CIPC at 50 ppm 0.00 0.00 0.00 0.00 0.00 9.42 1.57 

Clove oil at 50 ppm 0.00 0.00 0.00 0.00 10.12 17.93 4.64 

Clove oil at 100 ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

H2O2 at 1% 0.00 0.00 0.00 0.00 12.11 20.32 5.41 

H2O2 at 2% 0.00 0.00 0.00 0.00 0.00 8.73 1.46 

Untreated (Control) 0.00 0.00 10.42 35.18 77.20 100.00 37.13 

Mean 0.00 0.00 1.74 5.86 16.57 26.07 8.37 

L S D at 5% T 1.12 S 1.42 T*S 1.54  

 2012 -2013 

CIPC at 50 ppm 0.00 0.00 0.00 0.00 0.00 11.27 1.88 

Clove oil at 50 ppm 0.00 0.00 0.00 0.00 8.14 12.18 3.39 

Clove oil at 100 ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

H2O2 at 1% 0.00 0.00 0.00 0.00 6.19 22.55 4.79 

H2O2 at 2% 0.00 0.00 0.00 0.00 0.00 6.24 1.04 

Untreated (Control) 0.00 0.00 19.42 41.82 81.25 100.00 40.42 

Mean 0.00 0.00 3.24 6.97 15.93 25.37 8.58 

L S D at 5% T 1.21 S 1.34 T*S 1.62  

 

3. Sprout length 

Concerning the average sprout length, data in 

Table (3) show that the effect of different postharvest 

treatments as sprout suppression applied to potato 

tuber during storage. A tuber was considered 

sprouted when it had at least one sprout of 2mm 

length (Afek et al., 2000). Sprout length of potato 

tubers increased considerably and consistently with 

prolongation of storage period. These results were 

agreement with those obtained by (Awad et al., 

2007). 

  

 

Table 3. Effect of sprout suppression on sprout length of potato tubers during storage at 10   °C. 

Treatments 

Storage periods(months) 

Mean 0 1 2 3 4 5 

2011 -2012 

CIPC at 50 ppm 0.00 0.00 0.00 0.00 0.18 0.38 0.09 

Clove oil at 50 ppm 0.00 0.00 0.00 0.00 0.41 0.82 2.05 

Clove oil at 100 ppm 0.00 0.00 0.00 0.00 0.00 0.10 0.02 

H2O2 at 1% 0.00 0.00 0.00 0.00 0.51 1.06 0.26 

H2O2 at 2% 0.00 0.00 0.00 0.00 0.12 0.31 0.07 

Untreated (Control) 0.00 0.00 1.63 2.94 4.19 6.27 2.51 

Mean 0.00 0.00 0.27 0.49 0.90 0.00 0.83 

L S D at 5% T 0.04 S 0.07 T*S 0.1  

 2012 -2013 

CIPC at 50 ppm 0.00 0.00 0.00 0.00 0.20 0.41 0.10 

Clove oil at 50 ppm 0.00 0.00 0.00 0.00 0.62 1.07 0.28 

Clove oil at 100 ppm 0.00 0.00 0.00 0.00 0.00 0.18 0.03 

H2O2 at 1% 0.00 0.00 0.00 0.00 0.71 1.14 0.31 

H2O2 at 2% 0.00 0.00 0.00 0.00 0.17 0.36 0.09 

Untreated (Control) 0.00 0.00 1.25 2.34 3.94 5.11 2.11 

Mean 0.00 0.00 0.21 0.39 0.94 1.38 2.92 

L S D at 5% T 0.05 S 0.08 T*S 1.10  
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Concerning the effect of sprout suppression, data 

reveal that there were significant differences in 

sprout length between tubers in the control and 

treatment. Obviously all treatments did not show any 

sprout growth until 30 days of storage. After two 

months of storage, sprout length started to be shown 

in untreated (control). At the end of storage (5 

months), the control treatment had the longest 

sprouts; however, sprout length was shorter in tuber 

treated with clove oil at 50 ppm and H2O2 at 1%. On 

the other hand, no sprouts were observed in CIPC 

and clove oil at 100 ppm and H2O2 at 2%. 

 

4. Decay  

Data in Table (4) show that, there were 

significant increases in decay percentage with the 

prolongation of storage period. This finding may be 

due to the continuous chemical and biochemical 

changes in the tubers such as transformation of 

compounds to simple forms that more liable to 

fungal infection (Wills et al., 1981). These results are 

similar to those obtained by El-Sadr and Waterer 

(2005). However, all postharvest treatments were 

much better in reducing decay and thus longer 

storage periods. Potato tubers treated with CIPC, 

clove oil at 100 ppm and H2O2 at 2% was the most 

effective treatments on reducing decay percentage 

during all storage period, all of them no decay was 

observed in tubers till four months and gave low 

decay percentage at the end of storage (5 months). 

Similar results were obtained by Olsen et al.,(2004) 

for CIPC and clove oil, Afek et al., (2000) and 

Kleinkopf et al., (2003)for H2O2.  The decayed 

tubers started to be shown after 2 months of storage 

for untreated control and gave high percentage at the 

end of storage .clove oil at 50ppm and H2O2 at 1% 

was less effective in reducing the decay. 

The reduction of decay by H2O2 treatment 

attributed to that H2O2 as reactive oxygen species 

(ROS) play important and manifold role in plant 

disease resistance to infection with pathogens. 

Bayomi , (2008) in postharvest application, Afek et 

al.,(2000) and Ukuku. (2004) found that H2O2 

treatment have been shown to decrease microbial 

load of potato tubers. 

Frazier et al., (2004) found that significant 

reductions in disease severity rating and incidence 

when infected of potato tubers were treated with 

clove oil or H2O2. 

Bong (2007) found that clove oil as essential 

oils enhanced phytotoxicity to sprouts and plant 

growth inhibiting activities and to posses' antiviral 

and antifungal activity exhibited fungicidal and 

antifungal activity for protecting the potato tubers 

against sprouting altering taste or quality of the 

treated commodity. 

As for the interaction between postharvest and 

storage period, data in Table (4) reveal that potato 

tubers treated with clove oil at 100 ppm and H2O2 at 

2% gave the lowest percentage of decay at the end of 

storage period (5 months). 

 

 

Table 4. Effect of sprout suppression on decay % of potato tubers during storage at 10   °C. 

Treatments 

Storage periods(months) 

Mean 0 1 2 3 4 5 

2011 -2012 

CIPC at 50 ppm 0.00 0.00 0.00 0.00 0.00 5.67 0.95 

Clove oil at 50 ppm 0.00 0.00 0.00 0.00 5.62 9.14 2.46 

Clove oil at 100 ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

H2O2 at 1% 0.00 0.00 0.00 0.00 2.41 10.13 2.09 

H2O2 at 2% 0.00 0.00 0.00 0.00 0.00 4.26 0.71 

Untreated (Control) 0.00 0.00 2.75 14.23 28.13 42.82 14.66 

Mean 0.00 0.00 0.46 2.37 6.03 12.00 3.48 

L S D at 5% T 0.16 S 0.18 T*S 0.22  

 2012 -2013 

CIPC at 50 ppm 0.00 0.00 0.00 0.00 0.00 8.42 1.40 

Clove oil at 50 ppm 0.00 0.00 0.00 0.00 10.13 17.82 4.66 

Clove oil at 100 ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

H2O2 at 1% 0.00 0.00 0.00 0.00 0.00 16.13 2.69 

H2O2 at 2% 0.00 0.00 0.00 0.00 0.00 6.26 1.04 

Untreated (Control) 0.00 0.00 7.26 26.11 42.82 56.31 22.08 

Mean 0.00 0.00 1.21 4.35 8.83 17.49 5.31 

L S D at 5% T 0.11 S 0.13 T*S 0.17  
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4. Dry matter content  

 

Data in Table (5) show that no changes in dry 

matter content of potato at the beginning of storage 

and then decreased with the prolongation of the 

storage period. Similar results were obtained by 

Ezzat et al., (2011). No changes in dry matter 

content in the first period of storage might be due to 

the tubers in this period were in dormancy period 

which decreased the enzyme activity of the tubers. 

However, the reduction in dry matter content during 

the last period of storage might be due to the higher 

rate of sugar loss through respiration (Wills et al., 

1981). 

Concerning the effect of postharvest treatments 

on dry matter content, data reveal that there were 

significant differences between treatments in dry 

matter content during storage in both seasons. 

However, potato tubers treated with clove oil at 100 

ppm, CIPC and H2O2 at 2% were significantly higher 

in dry matter content then the other treatments. The 

lowest values were resulted in untreated control. 

Similar results were obtained by (Frazier et al., 2004 

; Tullis and Grave 2006)who found that essential oil 

and / or their basic constituents slow down the 

activity of enzymatic reactions are, especially those 

related with tuber carbohydrate reserves are degraded 

to sugars and respiration as well as energy 

metabolism. The decrease in dry matter content in 

untreated control could be due to increasing the 

sprouts, weight loss and decay of tubers (Taper-

Bomaolker et al., 2010). 

The interaction between postharvest treatments 

and storage period was significant in the two seasons. 

After 5 months of storage, potato tubers treated with 

clove oil at 100 ppm or H2O2 at 2% had the highest 

values of dry matter content.  

 

 

Table 5. Effect of sprout suppression on dry matter  % of potato tubers during storage at 10   °C. 

Treatments 

Storage periods(months) 

Mean 0 1 2 3 4 5 

2011 -2012 

CIPC at 50 ppm 24.29 24.23 23.82 23.40 22.68 22.14 23.43 

Clove oil at 50 ppm 24.29 24.19 23.74 23.25 22.42 21.98 23.31 

Clove oil at 100 ppm 24.29 24.24 23.91 23.84 22.89 22.58 23.63 

H2O2 at 1% 24.29 24.11 23.62 23.11 22.40 22.90 23.41 

H2O2 at 2% 24.29 24.20 23.81 23.52 22.70 22.47 23.49 

Untreated (Control) 24.29 24.09 23.41 23.02 22.32 21.44 23.09 

Mean 24.29 24.18 23.72 23.36 22.57 22.25 23.39 

L S D at 5% T 0.10 S 0.12 T*S 0.14  

 2012 -2013 

CIPC at 50 ppm 23.17 23.10 22.82 22.35 21.92 21.46 22.47 

Clove oil at 50 ppm 23.17 23.12 22.74 22.22 21.64 20.92 22.30 

Clove oil at 100 ppm 23.17 23.07 22.95 22.74 22.22 21.82 22.66 

H2O2 at 1% 23.17 23.11 22.62 22.18 22.53 20.74 22.39 

H2O2 at 2% 23.17 23.14 22.84 22.54 22.10 21.70 22.58 

Untreated (Control) 23.17 23.02 22.30 21.90 21.31 20.20 21.98 

Mean 23.17 23.09 22.71 22.32 21.95 21.14 22.39 

L S D at 5% T 0.11 S 0.14 T*S 0.17  

 

5. Starch percentage 

Data in Table (6) show that there were 

significant difference between starch percentage and 

storage periods. The results clearly, indicate that 

starch content was decreased via prolonging the 

storage period, in the two seasons. This results were 

in agreement with those obtained by Awad et 

al.,(2007) and could be attributed to the hydrolysis of 

starch during storage period (Wills et al.,1980). 

Starch percentage as affected with sprout suppression 

is presented in Table (6). The results showed that all 

treatments were found affective on preventing starch 

degradation during storage as compared with 

untreated (control). The lowest values of starch 

content were in untreated (control) tubers. Moreover, 

in general, potato tubers treated with clove oil at 100 

ppm, H2O2 at 2% and CIPC resulted in maintaining 

starch percentage. High content of starch could be 

due to the previous mentioned, reduce the sprouting 

and weight loss of tuber. Clove oil at 50 ppm and 

H2O2 at 1% treatments had slight effects on starch 

preservation. 

The interaction between postharvest treatments 

and storage period was significant in the two seasons. 

After 5 months of storage, potato tubers treated with 

clove oil at 100 ppm followed by H2O2 at 2% had the 

highest starch values of starch percentage. The 

results were in agreement with those obtained by 

Olsen et al.(2004) for Clove oil and Kleinkoph et al. 

(2003) for H2O2. 
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Table 6. Effect of sprout suppression on dry matter  % of potato tubers during storage at 10   °C. 

Treatments 

Storage periods(months) 

Mean 0 1 2 3 4 5 

2011 -2012 

CIPC at 50 ppm 18.31 18.23 18.17 17.90 17.42 17.00 17.84 

Clove oil at 50 ppm 18.31 18.18 18.80 17.72 17.07 16.41 17.75 

Clove oil at 100 ppm 18.31 18.45 18.19 17.95 17.64 17.39 17.99 

H2O2 at 1% 18.31 18.16 18.10 17.61 17.00 16.32 17.58 

H2O2 at 2% 18.31 18.22 18.20 17.80 17.44 17.18 17.86 

Untreated (Control) 18.31 18.17 17.80 17.40 16.72 16.00 17.4 

Mean 18.31 18.24 18.21 17.73 17.22 16.72 17.74 

L S D at 5% T 0.04 S 0.11 T*S 0.14  

 2012 -2013 

CIPC at 50 ppm 19.62 19.50 19.59 19.10 18.61 18.04 19.08 

Clove oil at 50 ppm 19.62 19.52 19.22 18.70 17.91 17.41 18.73 

Clove oil at 100 ppm 19.62 19.50 19.10 18.94 18.71 18.50 19.06 

H2O2 at 1% 19.62 19.45 19.11 18.62 17.74 17.30 18.64 

H2O2 at 2% 19.62 19.44 19.20 18.81 18.52 18.20 18.97 

Untreated (Control) 19.62 19.40 19.10 18.62 17.81 17.04 18.59 

Mean 19.62 19.47 19.22 18.79 18.22 17.75 18.85 

L S D at 5% T 0.06 S 0.09 T*S 0.11  

 

 

Conclusion  

 

The results suggest that potato tubers treated 

with Clove oil at 100 ppm or H2O2 at 2% is a 

promising as natural alternative to CIPC for 

controlling sprouting and maintenance quality during 

storage at 10 °C for 5 months. 
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. تأثيز استخدام بعض الوزكبات الطبيعية البديلة للتحكن فى تذريع البطاطس اثناء التخزين

 

 **هنال هحود عطية , * سعيد عبد الله شحاتة 

 

. جايعت انقاْزة – كهيت انشراعت *

يزكش انبحٕد انشراعيت – يعٓذ بحٕد انبساحيٍ – قسى بحٕد حذأل انخضز **

 

 يزحهت حًاو   عهٗ درَاث انبطاطس صُف ديشيزيّ  ٔانخٗ حى حصادْا فٗ 20122̷013 - 2012 /2011اجزيج ْذِ انذراست خلال يٕسًٗ 

كبذائم طبيعيت % 2ٔ % 1 جشء فٗ انًهيٌٕ ٔفٕق أكسيذ انٓيذرٔجيٍ بخزكيش 100 ٔ 50انُضج  نخقييى حأثيز سيج انقزَفم بخزكيشاث 

.  شٕٓر5رطٕبت َسبيت نًذة  % 85و ٔ ° 10نهكهٕرٔبزٔفاو نهخحكى فٗ انخذريع ٔانحفاظ عهٗ جٕدة درَاث انبطاطس انًخشَت عهٗ 

: ٔنقذ أضحج انُخائج اٌ 

 .َسبت انخذريع ٔطٕل انُبج  َٔسبت  انفقذ فٗ انٕسٌ قذ سادث بخقذو يذة انخخشيٍ بيًُا قهج َسبت انُشا فٗ انذرَاث يع حقذو يذة انخخشيٍ .1

 .(انكُخزٔل )احخفظج كم انًعايلاث بٕسٌ انذرَاث خلال انخخشيٍ يقارَت بانذرَاث غيز انًعايهت  .2

 جشء فٗ انًهيٌٕ انٗ عذو يلاحظت اٖ حذريع أ حهف خلال كم فخزاث انخخشيٍ بيًُا ظٓزث 100ادث انًعايهت بشيج انقزَفم بخزكيش  .3

 . (انكُخزٔل )ْذِ انصفاث بعذ شٓزيٍ يٍ انخخشيٍ فٗ انذرَاث غيز انًعايهّ 

كاَج الاقم فاعهيت فٗ حقهيم فقذ انٕسٌ % 1 جشء فٗ انًهيٌٕ ٔفٕق أكسيذ انٓيذرٔجيٍ بخزكيش 50ادٖ اسخخذاو سيج انقزَفم بخزكيش  .4

 .َٔسبت انخذريع ٔانخذْٕر انًزضٗ 

ٔانكهٕرٔبزٔفاو كاَج اعهٗ  % 2 جشء فٗ انًهيٌٕ ٔفٕق أكسيذ انٓيذرٔجيٍ بُسبت 100انذرَاث انًعايهت بشيج انقزَفم بخزكيش  .5

 يعُٕيا فٗ يحخٕاْا يٍ انًادة انجافت ٔانُشا يقارَت بانًعايلاث الاخزٖ 

يعخبز بذيم طبيعٗ ٔاعذ %2 جشء فٗ انًهيٌٕ ٔفٕق أكسيذ انٓيذرٔجيٍ بخزكيش 100أضحج انُخائج اٌ سيج انقزَفم بخزكيش  .6

.   شٕٓر5و نًذة  °10نهكهٕرٔبزٔفاو نهخحكى فٗ انخذريع ٔالاحخفاظ بانجٕدة خلال حخشيٍ انذرَاث عهٗ 

 

 

 

 


