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Abstract: Sound and uniformly mature seedless guava fruits were divided into three groups the first one dipped in 2, 3, 
4 % CaCIz, dissolved in cold water at 5 DC, for 5 minutes and the second group with the same concentrations of CaCI2, 
dissolved in hot water at 40 DC, for 5 minutes and the third group untreated fruits as a control. The three groups stored 
at 8 DC and 85-90 % RH. Ca+2 treatments prolonged the storage period, maintained fruit quality and had the highest 
initial content ofCa+2 and V.C, significantly maintained fruit firmness and improved marketability of fruit compared to 
control treatment. 
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INTRODUCTION 

Guava is considered one of the most popular fruits, 
having a high nutritive value, widely studied for its 
medical benefits. It has been charact riz d as a very 
perishabl fruit, which completes its ripening processes 
in a few days after harvest at ambient temperature (or 
which having a short shelf life after harvest). 

Harvesting at .maturity stage is the first step for 
good handling, long storage life and maintaining fruit 
quality EI- Khoreiby et al., 2005. Guava harvested at the 
mature green stage had a long shelf life about ix d ys, 

• maintained marketabl quality and gave the best results 
with fruit quality (Gonzaga-Neto, 1999 and Gutierrez
Alonso et aI., 2002). 

Finnness in seedles guava fruit is considered the 
most important quality parameter. Ca",2 has been appli d 
to many fresh fruits to delay ripening and maintaining 
fruit quality by its cementing effect on cell wall and 
saving its structure (Poovaiah and Leopoid, 1973). Ca+2 

has a complementary role with barve t stage and storag 
temperature in metabolism of fresh fruits. 

Pre and postharvest treatments with Ca+2 increase 
Ca+2 content in the skin and flesh of guava fruit cv. 
Kumagai Carvalho et at., 1998; EI-Dengawy 2004 with 
seedy guava fruit and El-Naggar et ai., 2005 in mature 
green seedless guava fruit. There is a positive I' lation 
between ea,,2 content and fruit firmness postharvest 
Ca 2 treatments significantly increase fruit firmness and 
delay the softening El-Dengawy 2004 and El-Naggar et 
ai., 2005. the role of Ca+2 with storage temperature in 
regulating respiration and other metabolic processes 
affected in reducing the loss in guava fntit weight and 
maintained its chemical compositions. SSC (soluble 
solids content) acidity (citric acid) and vitamin C 
(ascorbic acid) contents are significantly high I' during 
the storage life Raychaudharyh et al., 1992; Chandra et 
al., 1994; EI-Dengawy 2004 and El-Naggar et ai., 2005. 

Thus, the goals of the present trail is to find the 
most effective postharvest Ca+2 treatment for achieving 
the maximum quality of guava fruit and to know the 
effect of Ca+2 treatments and the following storage 
temperature on physical and chemical characteristics of 
seedless guava fruit. 

MATERIALS AND METHODS 

This study was carried out in the two successive 
seasons of 2004 & 2005, mature seedless guava fruits 
were picked from a private orchard in Ismailia 
governorate, then transported immediately to 
postharvest laboratory in Horticulture Department 
Faculty of Agriculture Suez Canal University. The 
sound fruits were washed and air dried then divided into 
three groups each of 180 fruits and packed in 20 foam 
plate put in perforated polyethylene pages. 

The first group dipped in 2, 3, 4 % CaCh, dissolved 
in cold water at 5 DC, for 5 minutes as a precooling 
treatment and the second group with the same 
concentrations of CaCh, dissolved in hot water at 40 DC 
for 5 minutes Majumdar et al. (1991) and the third 
group untreated fruits as a control treatment. 

The three groups were stored at 8 DC and 85-90 % 
RH. Zhang-FuPing et al. (2003). For every treatment, 
the fruits of 5 plates were labeled for the assessment of 
storage life, decay and physical characteristics, another 
7 plates were specified for taste experiment. The last 8 
plates were used for chemical analysis and 
marketability. 

Ca+2 content ;- Was detennined in guava fruit 
amples (10 fruit) about 20 g of fresh weight from skin 

and flesh of fruits, were tak n and dried at 70 DC then 
ground to a fme powder. A sample of 0.5 g was digested 
by sulphlfTic acid and Hydrogen peroxide. The solution 
was cOiITpleted to total volume of 100 00. flame 
photometer was used according to Brown and Lilleland. 
(1946). 
Weight loss percentage: Labeled fruits were weighted 
individually al each sampling time (5 days) intervals up 
to 20 days. Weight loss was expressed as a percentage 
of the original fresh weight of the fruits. The percentage 
was calculated for each treatment. 

The following equation was used:

Weight loss (%) = Initial weight - Sample weight x 100 

Initial weight 

Fruit firmness: It was measured on the two opposite 
sides of guava fruit samples (8 fruits) by using a hand 
Magness Taylor pressure tester (Ib/in2). 
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Soluble solids content (SSC): It was measured in fruit 
juice by using AITAGO hand refractometer at 20 DC 
and expressed as percent. 

Titratable acidity: It was determined in fruit juice by 
using 0.1 NaOH in the presence of phenolphthalein until 
pH 8.0 and expressed as citric acid percent. 

Vitamin C: It was determined in juice as mg Ascorbic 
acid/I 00 ml fruit juice by titration with 2,6 
dichlorophenol- indophenol solution in the presence of 
oxalic acid solution (AOAC, 1980). 
Decay % was recorded during cold storage period as 
browning of surface appearance. In every inspection, 
the number of decayed fruits per replicate was recorded 
lo express fruit decay. 
Storage was stopped when fruit firmness reached the 
average of less than 3 Ib/inz. 

Marketability: At the end of st rage period about 20 
fruit from ev ry treatment placed in a ripening chamber 
at (20 DC ± I) and 65 % RH for 4 days to a 'sess fruit 
ripeness as well as ensuring its quality. 

Taste experiments: consumer acceptance of fruits after 
cold storage is very important to assess the success of 
storage. For this test, about 30 consumers were 
presented 60 guav~ fruit samples from each treatment 
after market period. Each consumer was presented 2 
guava fndts from every treatment the taste of fruit was 
determined by giving a numerical values as follows: like 
slightly = 1, like moderately = 2 and like I.;xtremely = 3, 
as a degree of liking the number of frilit per each 
category was assessed. Acceptance p~rcentage was 
calculated as the nwnber of fruit in lil,c extremely 
category in relation lo the total number of fruit. 

The fonowing equation was used: 

Acceptance %= No. of fruits per each degrl;le of fruits x 100 

Total No. of fruits in each treatment 

Statistical analysis: Data were statistically analyzed 
according to Sendecor and Cochran (1980). Means were 
compared by "Multiple Range Test" D1U1CalJ (1955) at 5 
% level by using Co stat programme. 

RESULTS AND DISCUSSION 

Ca Z treatments significantly increased Ca+z 
contents in guava', fruits and the higl,er significant 
content was recorded for the treatment of CaClz 4 % in 
hot water 40°C, the increasing rates w~re 15.5 and 15.4 
g / 100g dry weight in both seasons, respectively (Table 
I). This increment in Ca+z content might explain the 
higher firmness of the treated fruit speciJlly with Ca+z 

treatments with cold water. These findings came in 
agreement with those reported by Bhatt et al. (1993) 
who found the high concentrations of Ca+z with pear 
fruits, Carvalho et af. (1998) with Kumagai guava fruit, 
El-Saedy, (2000) on peach, EI-Dengawy (2004) and El
Naggar et al. (2005). 

Concerning the effect of CaClz treatments and cold 
storage at 8 DC on weight loss of guava frdits, all CaClz 
treatments reduced fruit weight loss. Tile best results 
were obtained for the CaCI2 3, 4 % in 'C0;J water 5 DC 

(Table 2) up to the end of storage period. It is clear from 
table (2) that weight loss was slightly happened during 
the first 10 days and the less percentages were 
concomitant to CaClz in cold water at 3, 4 % while, 
CaClz at 2 % in hot water and control treatments were 
significantly higher and the percentages were (5.3, 5.2) 
and (5.1, 5.1) in both seasons, respectively. Weight loss 
is a result of water loss from fruit tissues and respiration 
process. It is obvious that fruit weight loss of all 
treatments increased with advancing storage period. 
Ca+z is might to enhance membrane stability and is most 
reasonable to speculate that with suboptimal Ca+2, more 
rapid penetration of mitochondrial membrane by 
metabolic process leads to accelerated decarboxylation 
rates Singh and Singh, 1988 on Allahabad Safeda 
guava, Raychaudharyi et al., 1992 on L-49 guava; £1
Saedy, (2000), EI-Naggar et al., 2005 on seedless guava 
fruits. 

In the present study, all CaCI2 treatments increased 
Ca+z content in the fruit and this might explain the 
higher firmness of treated fruits. The effect of Ca+2 on 
firmncss is believed to be related to t11 tight bending of 
Ca~z ions in the cell wall resulting in immedtate rigidity 
of the wall. Pectins are composed of polygalacturonic 
acid residues in a chain with rhamnose interspersed in 
the chain. Bhatt et al., 1993, Choi and Lee, 1993 and EI
Naggar et af. (2005). Ca+z treatments may delay 
gaJactolipids breakdown, increase the rate of sterol 
conjugation and thus affect membrane organization and 
function during the p stharvest life of fruit Picchioni et 
af. (1995). It is clear from table (3) that the higher 
firmness values were obtained with CaClz in cold water 
till the end of storage eriod in both seasons, 
respectively. The decrease of fruit firmness is due 
mainly to decomposition enzymatic degradation of 
insoluble protopectin to more simple soluble pectin 
solubilization of cell wall contents as a result of an 
increase in pectinesterase activity, and subsequent 
development of juiciness and the loss in fruit hardness 
Picchioni et al. (1995), El·Saedy, (2000) on peach and 
Ei-Naggar et al. (2005). 

CaClz at 3, 4 % in cold water 5 DC were significant 
for increasing fruits SSC in the two seasons, 
respectively up to the end of storage period, table (4). 
However, different Calcium treatments increased fruit 
SSC. These increments are due to the role of Ca+z in 
regulating the respiration and other metabolic processes 
in the maturity fruits. Chandra et al., 1994 EI-Saedy, 
(2000) on peach -and EI-Naggar et af. (2005) on guava. 
It is clear from table (4) that control treatment had lower 
values of SSC all along the storage period in the two 
seasons, respectively. This is may due to acceleration of 
senescence in untreated fruits. 

Fruit acidity showed a gradual decrease with the 
progress of storage period in all treatments in the two 
seasons, respectively. It is obvious from table (5) that 
treatments of CaClz at 2, 3,4 % in cold water followed 
by cold storage at 8 DC which are significantly higher in 
acidity percentages till 5 days of storage. After that, no 
significant difference between all CaClz treatments in 
acidity percentages, but untreated fruits had the least 
percentages of citric acid till the end of storage period in 
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the two seasons, respectively. In treated fruits, Ca+2 

retarded the metabolic process respiration and as a 
result, the fruits contained more citric acid as a 
respiratory substance. Raychaudharyi et al., 1992 on L
49 guava ; Chandra et al., 1994, EI-Saedy, (2000) and 
EI-Naggar et at. (2005). Citric acid might be used as an 
organic substrate in the respiration process Chandra et 
at. (1994), Zaghloul, (1997) on seedy guava; Bashir and 
Abu Goukh, 2002 and EI-Naggar et at. (2005). 

Ln both seasons Vitamin C decreased with the 
progress period in all treatments. Generally, the fruits 
which treated with CaCh at 2, 3, 4 % in cold water 
followed by cold storage at 8 °C contained higher 
significant percentages of V.C than CaClz in hot water 
and control treated fruits (Table 6). The decrease ofV.C 
is due to the rapid conversion of L-ascorbic acid into 
dihydro-ascorbic acid in the pres nce of L-ascorbic acid 
oxidase Bashir and Abu Goukh, 2002 and El-Naggar et 
at. (2005). 

Considering the effect of CaCl2 treatments followed 
by duration of cold storage on decay percentage of 
seedless guava fruits, all Ca~2 treatments pre ented 
decay in both seasons lill the end of storage period. 
Decay percentage was 16 % in untreated fruit. 

Marketability of seedless guava fruit has been 
evaluated as a function of the different fruit quality 
parameters after cold storage at 8°C. The parameters 
wer wight loss, firmness, SSC (soluble solids 
content), acidity and vitamin C. . 

As fOl weight loss, it is clear from table (7) that 
stored seedless guava fruits showed Bll increment in 
physiological weight loss in all treatments. Untreated 
fruits gav the highest percentages of weight loss and 
the CaCh at 4 % in cold water had the least percentages 
in the two seasons, respectively. 

The data presented in table (7) pertaining, fruit 
finnness sharply decreased at 20°C in treated fruits 
with CaClz at 2, 3, 4 % in hot water and untreated fruits. 

But, CaCh at 2, 3, 4 % in cold water treatments 
maintained fruit finnness at range of (3.3- 3.2- 3.6) & 
(3.2- 3.3 -3.6) Ib/inz in the two seasons, respectively. 
This shows that CaCI2 2, 3, 4 % in cold water followed 
by cold storage at 8 °C and market period at 20°C was 
suitable for maintaining guava fruit quality because the 
fruits were still firm at the end of ripening process. 

Concerning soluble solids content (SSC) after 
ripening at 20°C, data presented in (Table 7) showed 
that SSC, in all Ca+Z treatments slightly increased and 
significantly higher than untreated fruits in the two 
seasons, respectively. 

It is clear from table (7) that there was a slight 
decrease in titratable acidity during ripening process. No 
significant difference between all treatments in acidity 
percentages, it was ranged between (0.2- 0.3 %) 
mg! IOOml fruit juice. 

Concerning ascorbic acid level. it is almost steady 
in aU treatments, except CaCh at 2 % in hot water 
which showed less significant averages and the highest 
significant averages were obtained in CaCh at 2, 3,4 % 
in cold water treatments (Table 7). 

Concerning the effect of CaCI2 treatment and cold 
storage at 8 °C on consumer acceptance percentage of 
guava fruits after market period at 20°C showed that 
the best percentages were in fruit treated Witll CaCh 2, 
3, 4 % dissolved in cold water at 5 DC. The percentages 
ranged from 90- 95 % (Table 8). Thus, the fruits had a 
very good taste, texture flavor and overall acceptance. 

Generally, it can be safely concluded that Ca+2 

dipping treatments in cold water treatment followed by 
cold storage at 8 °C seems to be promising for shipping 
guava fmits to distant markets which may take about 2
3 weeks without any decay and had the highest 
acceptance from consumers, In addition, that 20°C is 
suitable for ripening and maintaining quality of stored 
guava fruits. 

Table (1): *Ca content (%) in seedless guava fruit as affected by CaClz postharvest treatments during 2004 & 2005 
easons. 

Treatments Seaso~ 2004 Season 2005 

eaCh in hot water 
2% 
3% 
4% 

13.9" 
14.7c 

15.4" 

13.ge 

14.7c 

15.5" 

-

CaCl1 in cold water 
2% 
3% 
4% 

13.6 f 

14.3 d 

15.1 b 

13.6 f 

14.4d 

15.2b 

control 9.3 g 9.2 g 

Values followeJ by the same letter in each cO:l.mn are not significantly different at 5% level. 
* g / 100 g dry weight 
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Table (2): Effect of postharvest CaCl2 and cold storage treatments on weight loss (%) of seedless guava fruit during 
2004 & 2005 seasons. 

Storage period in days 
Treatments 0 

Fruit weight (g) 
5 10 15 20 

Season 2004 
CaClz in hot water 

2% 167.0 2.4 a 3.5 a 4.8 a 6.6 a 

3% 176.0 2.1 b 2.5 b 3.4 c 6.1 b 

4% 165.5 2.0 b 2.6 b 3.2 c 5.9 b 

CaCI2 In cold water 

2% 160.8 2.0 b 2.6 b 3.3 c 5.5 c 

3% 170.0 1.1 c 2.0 c 2.8 d 5.3 cd 

4% 164.5 1.0 c 2.0 c 2.7 d 5.2 d 

Control 169.7 2.5 a 3.3 " 4.3 b 6.7 a 

Season 2005 
CaCh in hot water 

2% 175.7 2.5 " 3.6 " 5.1 a 6.7 3 

3% 167.6 2.0 b 2.5 c . 3.3 c 6,0 b 

4% 163.9 1.9 b 2.5 c 3.4 c 6.1 b 

CaClz in cold water 

2% 170,9 2.1 b 2.8 b 3.2 c 5.8 b 

3% 173.2 I.I c 2.0 d 2.6 d 5.1 d 

4% 177.2 1.0 c 1.9 d 2.5 d 5.1 d 

Control 173.5 2.6 a 3.6 3 4.3 b 7.0 a 

Values followed by the same letter in each column are not significantly dif~ rent at 5% level. 
-' 

Table (3): Effect of CaCI2 and cold storage lreatments on fumoess (Ib/in2
) of seedless guava fruit during 2004 & 2005 

seasons. 

Treatments 
0 5 

Storage period in days . 
10 15 20 

Season 2004 
CaCh in bot water 

2% 7.7 " 5.4 d 3.8 2.3 d l.le 

3% 7.3 a 6.0 e 5.2 u 3.3 e 1.2 e 

4% 7.1 • 6.5 bc 5.3 b 3.6 be 1.6 b 

CaClz in cold water 

2% 7.5 " 6.8 "u 5.8 a 3.9 au 1.8" 

3% 7.3 8 7.1 a 5.9 a 4.1 au 1.9 a 

4% 7,6 " 7.2 a 6.1 a 4.3 a 1.9 a 

Control 7.1 a 5.3 a 3.4 c 1.9 d 1.0 e 

Season 2005 
CaCIz in hot water 

2% 7.4 a 5.2 C 3.1 C 1.9 C I.l c 

3% 7.7 a 6.4 b 5.1 b 3.1 b I.I c 

4% 7.6 " 6.6 b 5.2 b 3.3 b 1.5 b 

CaCh in cold water 

2% 7.7 a 6.9 a 5.7 a 3.5 b 1.8" 

3% 7.4 • 7.0 a 5.8 a 4.3 a 1.9" 

4% 7.5 3 7.1 3 5.9 3 4.3 a 2.0 a 

Control 7.3 • 5.1 e 3.0 c 2.0 0.9 c 

Values followed the same letter in cadi column are not significantly different at 5% level. 
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Table (4): Effect of CaCh postharvest treatments and cold storage on SSC of seedless guava fruit during 2004 & 2005 .. seasons. 

Treatments 
Storage period in days 

0 5 10 15 20 
Season 2004 

CaCh in hot water 

2% 8.6 a 9.0 b 9.6 be 10.3 ab 10.6 a 

3% 8.8 a 9.2 b 10.4 ab 10.4 ab 10.8 a 

4% 8.2 a 9.1 b 10.2 ab 10.4 ab 10.1 a 

Cael2 in cold water 

2% 9.8 a 10.2 a 10.4 ab 10.6 ab 10.3 a 

3% 9.2 a 10.0 a 11.2 a 11.1 a 10.2 a 

4% 9.0 a 10.0 a 11.0 a 10.8 a 10.2 a 

Control 9.8 a 8.9 e 8.7 e 9.6 b 8.9 b 

Season 2005 
CaCh in hot water 

2% 9.0 a 9.0 b 9.8 be 10.1 b 10.9 a 

3% 9.4 a 9.3 b 10.2 "? 10.4 ab 10.6 a 

4% 8.9 a 9.1 b 10.5 ab 10.4 ab 10.5 a 

CaCh in cold water 

2% 9.2 a 10.0 a 10.6 ab 10.5 ab 10.4 a 

3% 9.5 a 10.2 a 10.8 a 11.0 a 10.4 a 

4% 9.8 a 10.1 a 10.7 a 10.9 a 10.6 a 

Control 10.0 a 8.4 e 9.3 e 9.2 e 8.8 b 

Values followed by the same letter in each column are not significantly different at 5% level. 

Table (5): Effect of CaClzpostharvest treatments and cold storage on V.C* (%) of seedless guava fruit during 2004 & 
2005 seasons. 

Storage period in days
Treatments 

0 5 10 15 20 
Season 2004 

CaCh in hot water 

2% 177 a 155.7 b 150.0 b 137.7 e 133.0 b 

3% 173 a 160.0 b 151.3 b 141.3 be 133.0 b 

4% 176 a 158.7 b 147.3 b 137.7 e 132.7 b 

CaCI. in cold water 

2% 170 a 171.7 a 160.3 a 154.7 a 140.3 a 

3% 172 a 172.3 a 163.6 a 156.3 a 142.0 a 

4% 173 a 173.3 a 161.1 a 154.0 a 141.0 a 

Control 171 a 170.0 a 62.0 a 146.0 b 136.0 b 

Season 2005 
CaCI. in hot water 

2% 174 a 155.0 b 148.0 b 137.3 e 134.0 b 

3% 177 a 155.7 b 151.0 b 142.0 be 133.3 b 

4% 170 a 157.3 b 150.3 b 138.0 e 132.7 b 

eaCh 'n cold water 

2% 172 a 171.7 a 161.3 a 155.0 a 140.7 a 

3% 171 a 173.7 a 163.0 a 154.7 a 140.3 a 

4% 177 a 173.7 a 163.3 a 155.3 a 141.0 a 

Control 173 a 171.3 a 160.0 a 146.2 b 135.0 b 

Values followed by thc same letter in each column are not significantly different at 5% level. 
* mg/ I00 ml juice 
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Table (6): Effect of CaCh postharvest treatments and cold storage on acidity (%) of seedless guava fruit during 2004 & 
2005 seasons. 

Treatments 
0 

Storage period in days 
5 10 

Season 2004 
15 20 ""-: 

CaCh in hot water 

2% 

3% 

0.63 • 
0.65 a 

OA8 b 

OA6 b 

0040' 

0.38 a 

0.32 • 
0.29 " 

0.30 • 
0.29 a 

4% 0.62 a 0.47 b OJ8 a OJI " OJO' 
CaCIz in cold water 

2% 0.65 a 0.54 a 0.38 a 0.30 a 0.30 a 

3% 0.63 • 0.53 " 0.39 a 0.29" 0.28 • 

Control 
4% 0.62 " 

0.65 " 
0.54 " 
OA3 c 

0.40" 
0.27 G 

0.31 " 
0.20 b 

0.28 " 
0.17 b 

Season 2005 
CaCIz in hot water 

2% 0.64 a 0047 b 0.39 a 0.30 a 0.30' 

3% 0.62 • 0.48 b 
0040 • . 0.28 a 0.29" 

4% 0.65 " OA7 b OAO a 0.30 a .0.30 • 
CaCI2 in cold water 

2% 0.66 • 0.51 • 0.39 a 0.29' 0.29 • 

3% 0.64 • 0.53 a OAO a 0.30 a 0.30 a 

4% 0.62 a 0.53 • 0.39 • 0.28 a 0.28 a 

Control 0.64 a 0.41 c 0.26 b 0.19 b 0.15 b 

Values followed by the same letter in each column are not significantly different at 5% level. 

Table (7): Physical and chemical characteristics of seedless guava fruits as affected by eaCh treatments and cold 
storage for 20 days and placing for 4 days at 20 DC for determined fruit ripeness and marketability during 
2004 & 2005 seasons. 

Treatments Weight loss % Firm ness Ib/in2 SSC *V.C "'Acidity % 
Season 2004 

CaCh in bot water 

2% 8.6 b 1.8 e lOA e 130.0 e 0.2 • 

3% 8.2 be 22 be 10.6 be 133.5 be 0.3 • 
4% 0.2 "8.0 cd 2.5 b 10.8 Me 135.3 abc 

CaClz in cold water 

2% 8.1 e 3.3 a 11.0 ab 140.5 ab 0.2 a 

3% 8.0 cd 3.2 a I U1. ab 138.0·b 0.2 a 

4% 7.5 d 3.6 a 11.2 a 142.2 • OJ a 

Control 9.2 a I.1 d 9.2 d 133.6 be 0.2 a 

Season 2005 
CaCh in hot water 

2% 8.6 b 2.1 d 10.6 e 132.0 b 0.2 • 
3% 8.3 be 2.6 e 10.8 be 134.6 ab 0.3 a 

4% 8.0 be 2.8 be 10.8 be 135J ab OJ a 

CaCIz in cold water 

2% 8.3 be 3.2 ab 11.0 abc 138.6 "b 0.2 a 

3% 

4% 

8.0 be 

7.6 e 

3J a 

3.6 • 

11.2 ab 

11.4 " 
140.3 • 
140.6 a 

0.3 a 

0.3 a -
Control 9.6 a 0.9 e 9.4 d 134.0 .b 0.2 a 

Values followed by the same letter (5) in each column are not significantly different at 5% level. 
• mgtlGOml fruit juice 



105 
.. 

Postharvest Ca and cold storage treatments of seedless guava fruits. 

Table (8): Effect of CaCl z postharvest treatments and cold storage followed by market period for 4 days at 20°C on 
consumer acceptance of seedless gLlava fruits. The value are means of the 2004 & 2005 seasons. 

Number of fruit / each degree of liking
Treatments *Acceptance % 

slightly moderately extremely 

CaCh in hot water 
2'10 22 17 21 35 % 
3% 19 24 17 28.3 % 
4% 23 21 16 26.7 % 

CaCh in cold water 
2% 0 5 55 91.6% 
3% 0 3 57 95 % 
4% 0 6 54 90% 

Control 25 20 15 25% 
*Acceptance as a percentage offruit in extremely liking degree/total number offruits. 

ACKNOWLEDGMENTS 

Special thanks to Prof. Dr. Ali M. K. EI-Khoreiby, 
Suez Canal University, Horticulture Department for his 
sin::ere, critically reading the research and valuable. 
comments. Also, I would like to. thank all members of 
Horticulture 0 partment, Faulty of Agriculture, Suez 
Canal Univer ity, for their fruitful assistance and 
encouragement. 

REFERENCES 

AOAC. Association of official Agricultural chemists 
(1980). Official methods of analysis. 13 1h ed. 
Association of official analysis chemists. 
Benjamin Franklin Station, Wasington, D.C., 
450, USA. 832 p. 

Bashir, H. A. and A. Abu-Goukh (2002). 
Compositional chang s during guava fruit 
ripening. Food chemistry, 80(4):557-563. 

Bhatt, A. R., A. S. Dhatt and R. Singh (1993). Effi ct of 
pre-harvest calcium sprays on fruit quality of' 
Asian pear (Pyrlls pyrifolia). lndian J. Hort., 
50(1): 18-25 (C.F. Hort. Abst., 65: 1902). 

Brown, J. D. and O. Lilleland (1946). Rapid 
determination of p tassium and sodiwn in plant 
material. of soil extract by flame photometer. 
Proc. Amer. Soc. Hort. Sci. 48: 341-346. 

Carvalho, H. A. Chitarra, M. L. F. ChitalTa and A. B. 
Menezes. (1998) Efficiency of Calcium chloride 
concentration and immersion time as postharvest 
treatment of white-pulp guava cv. Kumagai. 
Revista Brasileira de Fruticultura. 20(3), 375
381. 

Chandra, R., S. Goving and P. Basuchaudhw'i ([ 994). 
Pre-harvest sprays of calcium nitrate and Alar on 
quality and post-harvest behaviour of Safeda 
guava. Indian 1. Hill Farming, 7( I): 51-56 (C.F. 
Hort. Abst., 66: [0947). 

Choi, J. S. and J. C. Lee (1993). Effect of postharvest 
dipping in CaCl2 so[uation with some adjuvant 
on calcium content in Fuji apple fruit. 1. Korean 
Soc. Hort. Sci., 34(1): 36-45 (C.F. Hort. Abst., 
65: 974). 

Duncan, D. B. (1955). Multiple range and multiple f. 
tests. Biometric, II: 1-42. 

EI-Dengawy EI-Refaey F. A. (2004). Guava fruit drop, 
yields, quality and shelf life following calcium 

foliar application. The 4th Scientific Conference 
of Agricultural Sciences December, 2004. Assiut 
University 446-461. 

El-Khoreiby A. M. K., S. M. EI-Orabi, M. T. Abbas and 
N. K. H. Serry (2005) influence of storage 
conditions and ripening temperature on 
marketability and maintaining quali~ of mango 

6thfruits. The Arabian Conference for 
Horticulture, Ismailia, Egypt. 215- 229. 

EI-Naggar N. 1., R. M. E[-Saedy and W. A. E[-Sisy 
(2005). Quality and storageability of seedless 
guava fruits as affected by pre-and post-harvest 
Ca treatments. J. of Alexandria Science 
Exchange. 26(2):89-97. 

EI-Saedy, R. M. (2000). Postharvest prestorage calcium 
tr~atments in relation to quality changes and 
storagability of peaches. Ph.D. thesis, Alexandria 
University, Alexandria, Egypt. 

Gonzaga-Neto, L., A. S. Cristo and M. M. Choudhury. 
(1999). Postharvest conservation of guava cv. 
paluma fruits. Resquisa, Agropecuaria, 
Brasi leira. 34(1): 1-6. 

Gutierrez-Alonso, 0., D. 1 ieto-Angel, M. T. Martinez
Damian, 1. L. Dominguez-Alvarez, F. Delgadillo
Sanchez and J. G. Gutierrez-A[onso (2002). Low 
temperature plastic film, maturity stage and shelf 
life of guava fruits. Revista-chapingo-Serie
Horticultura. 8(2): 283-301. 

Majumdar, V. L. and V. N. Pathak (1991). Effect of hot 
water treatment on post - harvest diseases of 
guava (Psidium guaiava L.) 

Picchioni, G. A., A. E. Watada, W. S. Conway, B. D. 
Whitaker and C. E. Sams (1995). Phospholipids, 
galactolIpid and steryI lipid composition of apple 
fruit cortical tissue following post-harvest CaCI2 
infiltration. Phytochemistry, 39(4): 763-769 (C.F. 
Hort. Abst., 65: 1070). 

Poovaiah, B. W. and Leopold, A. C. (1973). fnhibition 
of abscission by calcium. Plant Physiology. 51: 
848-851. 

Raychaudharyi, R., 1. Kabel', S. K. D. Ray and R. S. 
Dhua (1992). lnfluence of pre- harvest spray of 
calcium salts in the improvement of fruit quality 
in guava cv. L-49. Advances in Horticulture and 
forestry, 2: 70-76. 

Singh, G. and G. Singh (1988). Effect of calcium nitrate 
and plant growth regulators on the storage of 



106 Naglaa Serry, 2008 

Allahabad Safeda guava. Indian 1. Hort .. , 45 (1 biochemical changes of common late type of 
2): 45-50. seedy guava fruits during storage. M.Sc. Thesis, 

Snedecor, G. W. and Cochran, W. G. (1980). Statistical Alex. Univ. Alex. Egypt.
 
methods. 70

• Ed., Fourth printing, the Iowa State Zang-FuPing, C. WeiHui and L. Jianxin (2003).
 
Univ. Press Ames., Iowa USA. Experiment of storage for guava variety
 

Zaghloul, A. S. (1997). Post- harvest physical and "Shinshij i". South-China-Fruits 32(2): 35-36. 

~Li ~.14J ~~IJ ~~l o.Jiil\.: ~~J ..l~l Ja.: ..l~1 ~~IJ f'~1.S.I1 ~~tM
 
~~\ ~1~1.JtA:lllmfj,,""J\
 

..liJbJW ..~ 
y.a.o - ~b~1 i \ o~ ~ -lY':!yJl.w ~4- .. :i.e1.J)1 ~ - ~L...,J\ ~ 

~Y' Jll. ~L.......:)'lili~ ~I.:..~ jy. 0-0 ~ ~\J ~I u..:&JI ~WI 4j\~1 j ...3 ~ :i......,1 j..J.l \ o~ ~..?I
 
w~~ ~ u-1! ~J~ ~ ~~\ w,-!L..,,)'I ().-> ~wlJ ~\ ~ ~\..~ ....lIJ ~I jWI ~ ~J '1' •• 0 • '1', • t
 

~..n-;!oiW\ te~\ ~ %L'I" •.,. ul~Y!0>\.j.:l 0 •..l.A.l1'00 ~j~~ ..l~L,> ~L..~ yli.J\ 1'~lS..l1 .l.:U)5.~~..)}il
 

(JJYiS);J..k.... Y.F .JW :i.:ilW\ ~ ~\..' ~L..JI uI...J=Sy\1 ~ ~\.!..l 0 o~ I'°i • ~.J.:l ~ <?L..., ~L. ~ '-;-J1~11'y,ullS..l\ ~j."lS
 

.I. ~ . - 1\0 ~ 4.,.)oj..' 1'0 1\ ~j ~ ;(j)tJ\ &",L,..J\ c:.:..w-.?
 
•..l.A.l ~l.J:.lJ j ....ill ~~\ 0.J~I :i......,\.J..l1I'0 .,..~ ~~)'\ ~y:..} ~l w\.l::.~1 jW ~J ~y.JIl>.!~\ <.ft ~~'-! 

.~JL.;S.l\J~I wli..aJ1 yiiJ 0:ly,,jc ~ jW\ Jy-a.J.lJ-o JSl:illl'y1 i 
_' '~\.l".!l'''~'':'~!l ••.ne!l .~~ ..t.q
,~ ~ uu-.JI'~""'" ~ J\l""'" 

~i 1'~lS..l,-! ~h..J\ j-....:il\~)L..a ..:..ulSJ ~yJ\)lS ~ 1'~lS..l\ lJ-o jW1..sji.=.... '.~Yj~! 1'y,ullS..l1 ")L..k.... ~ U..ll 

~\..,....l\ ().-> ...~ ~I~ ..)}1\ te~l jW uji:..1 .~h..J\ Y.F jW'-! :i.J):i.J,-!.ill:lJ ~yJ\)l.S ~ wj)1 ~ l.li; J9\J y~ 

0\.5.3 wJ:i.Il WltJ ~WI ~~I .JL..:i 4A! (~~I ~I..l.! ~) 4~\ ~ 0-0 ...~~ i J 1: U;4il ~ Je.iJ ~\i]\ ~I 
..b:i3 JJy.;.s.l1 jW ~ %, i ~ w~J "ylli ~.Jwl C.h...JI ~ (<.p)~ .....At) 0)]\ ~~ LP <. j~ *)1 ~I 

-: ~'i\ .;WlI ~"....::J\ o.;Jill ~~ ~~i 
)..:J\ ~)l...,~ lf~ L..~'::"'~ L..S & ~I JJ.;:usJ1 )~ ~J w)L..WI ~~ CJj)l ~ iSill ~~ <'..l\,lj-:"A 
~ o~yj w:;~ L..S .%i , T' • .,. wl~ y! {'O 0 4.J~ ~ ..lj\.,JI ~ \...JI ~ yl~1 I'y,ullS..l\ ~.J~ ~h..J\ jWI ~ W;;ib ~l 0lSJ 

-.,IlS..lLJ ~h..J1 WI . . ~ Jw.jli]1 ~1 ..ll .11 
.('~. j ~ 1: U:!-" • J. . Y'" ~ 

.lJJ ~\ ~k..Jlt jWI F )it:; ...oU. ~y...J ~ T'. J>9 lJ-o 0Jiil\ wl)+;;'1 ~! 0.!~1 olSl...... ..y! .la..! jW\ ~ 

.~llJ-o J~ ~ ~14j\...J=SY~ ..lj'-! ~L. ~ y\~\ 1'y,ullS..l\ ~j)5. ~k.... wbe\ 

'.




