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Abstract       Taking into account the importance of the cauliflower within the 
human diet, the purpose of modern valorisation technology is to extend the 
consumption period both through the diversification of cultivars and hybrids as 
well as through maintaining the quality of the inflorescences for as long a 
period of time as possible, by means of using various storage methods. This 
paper presents the results of the research carried out between 2008 and 2010 
regarding the influence that protecting the inflorescences with polyethylene 
during storage has upon the duration of the quality maintaining of cauliflowers 
belonging to the following cultivars: Timpurie de Bacau, Fortados, Aviso and 
Cabrera. The storage was performed using two experimental variants: in 
unprotected plastic packages  and in perforated polyethylene bags within 
packages, in frigorific spaces, at a temperature of 0-2°C and a relative 
humidity (RH) of the air of 80-85%. Inside the polyethylene bags the humidity 
(RH) was of over 95%. During storage the modification of the commercial 
aspect of the cauliflowers was dynamically monitored and observations were 
carried out concerning the turgescence, the altering of the colour and the 
occurrence of spots due to disease attacks or injuries. Before and after 
storage the main chemical components of the inflorescences were 
determined and at the end of the keeping, the weight losses were also 
recorded. The duration of the maintaining of the inflorescences’ quality was 
influenced both by the storage variant as well as by the cultivar itself: for the 
inflorescences protected by perforated polyethylene foil the depreciation 
began occurring after 60 days, while in the case of storage in unprotected 
packages, it occurred after approximately 30 days. The Cabrera cultivar 
recorded the best results regarding the maintaining of quality. The level of 
weight losses at the end of the storage period was almost 3 times smaller at 
all cultivars in the case of protected storage than in the case of storage in 
packages.   
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The alimentary value of the cauliflower and its pleasant 

taste lead to this vegetable being more and more asked 

for by consumers.  

Together with other vegetables, the 

cauliflower contributes to completing the necessary 

amount of vitamins and minerals in the human 

organism. Cauliflowers contain potassium, magnesium, 

calcium, manganese, iron, copper, zinc, fluorine, 

carotene and the vitamins C, K, B1 and B2. It is 

recommended for the prevention of serious diseases 

such as cancer due to the content of certain enzymes, 

which also help with the detoxification of the 

organism. The cruciferous vegetables (and thus, the 

cauliflowers as well) benefit the cardiovascular system 

as well. The phytonutrients in the cruciferous 

vegetables maintain an optimum cholesterol level. The 

cauliflower has also analgesic, decongestioning, 

energising and antirheumatic properties (2). 

 The fresh consumption of cauliflower can be 

extended during autumn - winter period by storing late 

cultivars in frigorific conditions (3). 

 In order to establish the best storage 

conditions for the cauliflower research was carried out 

regarding the optimum temperature and the relative 

humidity of the air beginning with the ‘60s and ‘70s 

(5); also, researching several methods of fashioning the 

leaves in correlation with the storage method (6). 

 The storage capacity of the cauliflower 

depends on the quality of the raw material destined for 

storage and on the conditions during storage. The 

chemical composition of the cauliflower determines the 
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level of biochemical processes during storage and thus, 

the storage capacity (6). 

 The practice of storing vegetables leads to the 

diminishing of losses so as to increases the economic 

efficiency of the process. Subsequently, it is necessary 

that one knows and directs the storage parameters and 

the knowledge of the cultivars’ characteristics 

subjected to this process, wich determine the storage 

capacity (1). 

 This paper presents the results of the research 

carried out in the years 2008-2009 and 2009-2010 

regarding the influence that protecting the 

inflorescences with polyethylene during storage has 

upon the duration’s maintaining of the quality of 

cauliflowers belonging to the following cultivars: 

Timpurie de Bacau, Fortados, Aviso and Cabrera. 

 

Material and Methods 
 

The researches were carried out on 4 

cauliflower cultivars: Timpurie de Bacau (witness), 

Fortados, Aviso and Cabrera proceeded from the 

autumn culture of a vegetable farm near the capital. 

The quality of the cauliflower inflorescences was 

appreciated according to the STAS SR 3678/2003 (7), 

the experiment containing only specimens of the extra 

category and the category I. The harvesting of the 

inflorescences took place in the period October 15
th

 – 

November 1
st
. 

 The weight of the inflorescences submitted to 

storage varied between 500 g and 800 g and the 

protecting leaves were cut at their superior level. 

The packing of the cauliflowers were done in 

two experimental variants: 

- V1 –  in unprotected plastic packages; 

- V2 –  in perforated polyethylene bags 

within packages. 

The storage took place in frigorific spaces, at 

a temperature of 0-2°C and a relative humidity of the 

air (RH) of 80-85%. The RH inside the bags was of 

over 95%. For each storing variant 25 inflorescences 

belonging to each cultivar were used. 

 During storage, at regular intervals of 10 

days, the modification of the commercial aspect of the 

cauliflowers was dynamically monitored and 

observations were carried out concerning the 

turgescence, the altering of the colour and the 

occurrence of spots due to disease attacks or injuries. 

In this phase, the appreciation of the quality was 

performed according to the grading scale presented in 

Table 1. 

 

               Table 1 

Grading scale for the appreciation of the quality’s cauliflowers after storage 

Grade and quality Aspect of the inflorescences 

9 - Excellent (I) Field freshness, turgescent, clear white, flawless inflorescences 

7 - Good (II) Very small flaws, which do not influence the consumption quality: small, isolated 

spots, with a maximum diameter of 1-2 cm, easily lost turgescence 

5 - Acceptable Flaws are beginning to be obvious: larger spots, visibly losing turgescence (the limit 

that allows for valorisation) 

3 - Unmarketable Accentuated flaws, inflorescences not in accordance with the STAS  provisions  

 

1 - Inconsumable 

 

 

 

In the precise moment when the quality of the 

inflorescences was appreciated with the grade 5 within 

a variant, the  inflorescence was immediately removed 

from the experiment. Upon appreciating the quality, 

the aspect of the protecting leaves was not taken into 

consideration, which especially  had been removed 

before delivery. 

Before and after storage the main chemical 

components of the inflorescences were determined, as 

following: soluble substance, using an ABBE 

refractometer, soluble carbohydrates, by Bertrand 

titrimetric method, titratable acidity and ascorbic acid 

by the titrimetric method, cellulose by the gravimetric 

method, minerals and proteins by Kjeldahl method. 

At the end of the storage period  the weight 

losses were determined.  

 

 

Results 

 
1. Duration of the maintaining of the 

inflorescences’ quality  

The carried out researches reveal the fact that 

the duration of the maintaining of the cauliflowers’ 

quality is highly influenced by the storage technology. 

The modification of the inflorescences’ quality, at all 

cultivars, when storing them in unprotected packages, 

occurred after only 30 days, while in the case of 

storage in perforated polyethylene bags it occurred 

after 60 days. 

In the case of the variant of storage in 

packages the depreciation of the quality consisted in 

the visible loss of the turgescence, the yellowing of the 

inflorescence and the occurring of spots, whereas in the 

case of the variant of storage in perforated 
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polyethylene sacks the depreciation manifested itself 

through a change of colour from white to yellowy. 

In the situation in which the leaves did not 

manage to fully protect the inflorescence, saprophyte 

microorganisms (Pseudomonas sp., Rhizopus sp.) 

settled in all the areas that were injured during 

manipulation, increasing the speed of the depreciation. 

In the case of the variant of storage in 

packages the leaves become yellow and wilted, 

whereas at the variant of storage in polyethylene sacks 

the leaves became yellow and came off the cob; 

sometimes, some areas of the leaves became rotten, 

affecting the quality of the inflorescences as well. 

Although the protecting leaves did not remain attached 

to the cob until valorisation (because of the ethylene 

generated by the inflorescences) they did, however, 

have a positive role in maintaining the turgescence and 

the colour and in reducing the degree of injuries 

suffered by the inflorescences during storage. 

 Based on data obtained from all 4 cultivars 

stored until the limit that allows for valorisation, we 

can notice that the unprotected inflorescences recorded 

more significant depreciations as compared to the 

protected inflorescences (Figure 1). 
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Fig. 1. The quality of cauliflower inflorescences after 60 days of storage 

 

We can observe that the Timpurie de Bacau 

cultivar, whose initial quality was inferior to that of the 

imported cultivars, was valorised at I quality in the 

ratio of only 20% in the case of the V1 variant (storage 

in unprotected packages) and 50% in the case of the V2 

variant (storage in perforated polyethylene sacks). The 

values for imported cultivars for I quality were the 

following: 60% (Fortados and Aviso) and 70% 

(Cabrera) in the case of unprotected storage (V1 

variant) and 80% (all 3 cultivars) in the case of storage 

in polyethylene sacks (V2 variant). 

2. Weight losses 

At all 4 studied cauliflower cultivars the level 

of weight losses recorded at the end of the storage 

period was approximately 3 times smaller in the case 

of protected storage (V2 variant) than in the case of 

storage in packages (V1 variant), as it can be observed 

in Table 2. 

 

 Table 2 

Weight losses recorded by cauliflower cultivars after 60 days of frigorific storage 

Cultivar Weight losses -  % Average per cultivar 

V1 V2 

Timpurie de Bacau   13.2 b* 4.3 c   8.75 B* 

Fortados 12.2 a 4.2 c 8.20 A 

Aviso 12.3 a 4.3 c 8.30 A 

Cabrera 12.3 a 4.3 c 8.30 A 

Average per storage variant    12.50 N*    4.27 M  
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*In the case of a group of letters (A…B for 

the average per cultivar; M…N for the average per 

storage variant and a…c for the interaction between the 

cultivar and the storage variant) the values sharing the 

same letter do not display significant differences at a 

level of 5% according to the Duncan test. 

 Not taking into account the cultivar, the 

average of the weight  losses was of 12.50% at the 

V1 variant and 4.27% at the V2 variant. In comparison 

to the Timpurie de Bacau cultivar, which recorded high 

weight losses (13.2%) at the V1 variant, due to the fact 

that the inflorescences were laxer, the other cultivars 

recorded significantly lower losses (12.2-12.3%). In 

the case of protecting the inflorescences with 

polyethylene (V2 variant) there were no significant 

differences between the cultivars regarding the weight 

losses. 

3.Biochemical composition 

The analysis of the main biochemical 

components of the 4 studied cauliflower cultivars 

(Table 3) reveals the fact that the dry soluble substance 

and the total carbohydrates had the highest values 

(7.5% and 2.10%, respectively) at the Cabrera cultivar 

and the lowest values at the Timpurie de Bacau cultivar 

(7.0% and 1.86%, respectively). 

 

Table 3 

The main biochemical components of cauliflowers during and after storage 

 

Specification 

 

M.U. 

Moment of 

determination 

and storage 

variant 

Cultivar 

Timpurie 

de Bacau 

Fortados Aviso Cabrera 

Dry soluble substance  

% 

At harvest 7.0 7.2 7.2 7.5 

V1 6.3 6.5 6.5 6.6 

V2 6.0 6.1 6.2 6.3 

Total carbohydrates  

% 

At harvest 1.86 2.0 1.95 2.10 

V1 1.46 1.63 1.70 1.70 

V2 1.39 1.57 1.62 1.65 

Titratable acidity  

% 

At harvest 0.16 0.26 0.26 0.26 

V1 0.15 0.22 0.19 0.23 

V2 0.15 0.22 0.18 0.22 

Ascorbic acid mg/100g At harvest 63.6 70.7 63.0 64.2 

V1 60.2 65.0 61.3 61.0 

V2 60.2 64.5 61.5 61.2 

Cellulose % At harvest 1.49 1.06 1.26 1.15 

Minerals % At harvest 0.73 0.75 0.75 0.74 

Proteins 

(Nx6.25%) 

 At harvest 1.88 2,40 2.12 2.12 

 

 

The amount of titratable acidity was equal at all of the 

3 imported cultivars (0.26%), while in the case of the 

Timpurie de Bacau cultivar it was lower (0.16%). The 

highest value was displayed by the ascorbic acid (70.7 

mg/100 g) at the Fortados cultivar, the last position 

being occupied by the Aviso cultivar (63.0 mg/100 g). 

 The highest content of cellulose (1.49 %) was 

recorded by the Timpurie de Bacau cultivar, while the 

lowest content belonged to the Fortados cultivar 

(1.06%). The contents of minerals and proteins had 

higher values at the imported cultivars in comparison 

with the Timpurie de Bacau cultivar. 

 It was observed that during storage there was 

a reduction in the content of dry soluble substance, 

carbohydrates, titratable acidity and ascorbic acid both 

in the case of storage in packages (V1 variant) as well 

as in the case of storage in polyethylene bags (V2 

variant). The values recorded in the case of the V1 

variant were significantly higher as compared to the V2 

variant due to the greater loss of water in the case of 

the unprotected storage. 

 

Conclusions 

 
The duration of the maintaining of the 

cauliflower inflorescences’ quality was influenced both 

by the storage variant as well as the cultivar itself: in 

the case of the inflorescences being protected by a 

perforated polyethylene foil the depreciation occurred 

after 60 days, while in the case of storage in 

unprotected packages it occurred after approximately 

30 days. The Cabrera cultivar recorded the best results 

regarding the maintaining of the quality. 

The level of weight losses at the end of the 

storage period was approximately 3 times lower in the 

case of protected storage at all cultivars in comparison 

to storage in packages. The imported cultivars recorded 

smaller losses as compared to the Romanian Timpurie 

de Bacau cultivar. 
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From the point of view of the biochemical 

content the Cabrera cultivar recorded the highest 

values of dry soluble substance and total 

carbohydrates, while the Fortados cultivar recorded the 

highest content of ascorbic acid and proteins. During 

storage it was observed that there was a reduction in 

the content of dry soluble substance, carbohydrates, 

ascorbic acid and titratable acidity in both storage 

variants, the percentage being slightly higher in the 

case of storage in perforated polyethylene bags.  
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