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ABSTRACT

The present study was carried out during the two successive
seasons of 2002 and 2003 on Maamoura guava fruits (Psidium
guajava L.) to evaluate the influence of wvarious post-harvest
treatments on the storage ability of guava fruits.

Guava fruits were stored at 5+ 1° C or at 8+ 1° C and 90 %
relative humidity (RH) after using some post harvest treatments (Hot
water or fungicide or calcium chloride treatment) then packing the
fruits in carton boxes of 3 Kg capacity

The results showed that fruits treated with CaCl, gave the
highest values of all the considered fruit characteristics.

Concerning the storage temperatures, no significant differences
were detected between 5+ 1° C or 8+ 1° C in their effect on the stored
fruits during storage but fruits stored at 5°C gave better results after
the end of storage than the other ones.

Key words: Guava, post-harvest treatments, Hot water treatment,
CaCl, treatment, fungicide treatment, Storage
temperature.

INTRODUCTION
Heat treatments have been used to control fungal diseases and
infestation of fruits for many years. Heat may be applied to fruits and
vegetables in several ways. Heat treatments have the advantage of
effective insecticide and fungicidal action, case of application, and
absence of chemical residue (Couey, 1989).
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Possible objectives which can be achieved by pre storage heat
treatments are: 1. slowing the ripening of climacteric fruits to obtain
longer shelf life; 2. reducing the sensitivity of subtropical fruits to low
temperature which caused chilling injury; 3. reducing post harvest rots
by either inactivation of pathogens or enhancement of host resistance
and 4. controlling insect pests as a quarantine treatment (Klein and
Lurie, 1991).

To reduce infection by Guignardia Psidii rot, guava fruits were
dipped in hot water at 50 C for 30 min. (Tozetto and Ribeiro. 1998).

Madhukar and Reddy (1990) noted that rotting of guava fruits
decreased when fruits were dipped in hot water 50° C for 10, 20 or 30
minutes. Fruit rot decreased with increased duration of hot water
treatment . Treatment for 30 minutes protected the fruits from fungal
attack and preserved their storage quality.

Heat treated fruit had more insoluble pectin and calcium pectate
and less soluble pectin than none treated apples even after ripening
(Klein and Lurie, 1990).

Salmah —Yusof et al. (1992) noted that hot water dip and vapour
heat treatment reduced fruit ascorbic acid contents in guava fruits.

Garica and Lakshminarayana (1989) found that immersion of
Mango fruits in a calcium chloride solution (5%, 10 min.), reduced
chilling injury, especially in Tommy Atkins cultivar stored at 3 ° C for
7 days. Also they reported that soluble solids content increased in
Manila cv., while no definite trend was observed in Tommy Atkins, as
a Mango result of immersion in calcium chloride solution (5 %, 10
min.).

Nawar and Ezz (1994) noted that the CaCl, treatment reduced
skin browning and poly phenol oxidase activity compared with
controls. High incidence of fruit browning was generally associated
with low TSS and ascorbic acid contents and low acidity.

Pathmanaban et al. (1995) reported that the CaCl, dip prolonged
shelf life of fruit for 4 days. Moisture loss was high in untreated fruits
during the period of storage, whereas only minimum water loss was
observed in fruits treated with fused Ca salts. Treated fruits received
significantly higher quality ratings than untreated fruits.
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MATERIALS AND METHODS

Mature yellowish green guava fruits cv. Maamoura were used in
the present study during two successive seasons of 2002 and 2003.
Fruits were obtained from the Horticultural Experimental Station, El-
Maamoura, Alex. Ministry of Agriculture.

Guava trees, twenty seven years old were spaced at 5 x 5 m .All
trees received adequate irrigation, fertilizers and other cultural
practices recommended for guava trees by Ministry of Agriculture.
However fruits were harvested at proper maturity (yellowish
green).Fruits were picked using small clippers and packed in plastic
boxes. Before packing in storage boxes (carton boxes / 3 Kg each),
unsuitable fruits were rejected. Fruits were stacked in a refrigeration
car and taken directly to the post-harvest laboratory in Horticultural
research institute and kept in cold rooms in the post- harvest
department at Giza.

The post-harvest treatments were as follows:-

1-Dipping in hot water at 48° ¢ for two minutes.

2-Dipping in hot water at 50° ¢ for two minutes.

3-Dipping in promote* (biological control) at 1000ppm for two
minutes.

4- Dipping in promote* at 2000ppm for two minutes.

5- Dipping in calcium chloride at 2 % concentration for four minutes.

6- Dipping in calcium chloride at 4% concentration for four minutes.

7-control (with out any treatment).

Promote* is a fungicidal material containing spores of Trichoderma koningii
and T. harzianum.

Thus each treatment was divided into three replicates; each
replicate was packed in 3 carton boxes / 3 Kg. Then, fruits were stored
at 5+1° or 8£1° C and 90% relative humidity for 15 days.

The experiment was ended when the decay percentage exceeded
50% of the stored fruits in each package.

Physical and chemical properties and sensory evaluation were
evaluated every 3 days from the beginning to the end of marketing
period (15days) and determined as follows:
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Physical properties:-
1- Percentage of fruit weight loss: -

The fruits were weighed before cold storage to get the initial
weight, and then weighed after each period of cold storage. Fruits
weight was recorded, then percentages of weight loss were calculated
according to the following equation: -

FWL% =Wi-Ws x100
Wi

Where, Wi = fruit weight at initial period.
Ws = fruit weight at sampling period.

2- Pulp Texture:-

Was recorded by Ifra texture analyzer instrument , using a
penetrating cylinder of 1 mm of diameter , to a constant distance 1 or
2 cm inside the pulp , and by a constant speed , 2 mm /sec , and the
results were expressed as the resistance force to the penetrating tester
,in units of pressure ( per gram ) .

3-Fruit decay percentage (FDP): -

The number of decayed fruits due to fungus or any micro
organism infection was recorded periodically and calculated as a
percentage from the total number of fruits using the following
equation : -

FDP = number of decayed fruits  x100
Total fruit number

4- Shelf life period (in days):-

After 12 or 15 days of storage a fruit sample from each replicate
was taken out of cold storage and left at room temperature 22 + 2 °C
and 55-60 % RH till bad appearance or rotting occurs. Then, the
number of days was recorded and considered as shelf life.

Chemical properties:-
1- Total Soluble Solids %:-

Abbe refractometer was used to determine the percentage of
total soluble solids in fruit juice.
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2- Titratable Acidity %:-

Was determined by titrating the juice against 0.1 N sodium
hydroxide using phenolphthalein as an indicator. Results were
expressed as percentage of malic acid in fresh pulp weight. A.O.A.C.
(1990).

3-Ascorbic acid content:-

Was determined by titration against 2,6 dichlorophenol
endophenol, using 2% oxalic acid solution as substrate. Ascorbic acid
was calculated as milligrams per 100 ml. of juice (Lucass, 1944).

Statistical analysis:-

All data were subjected to statistical analysis according to the
procedures reported by Snedecor and Cochran (1982) and means were
compared by Duncan’s Multiple range test at the 5 % level of
probability in the two seasons of experimentation.

RESULTS AND DISCUSSION

Weight loss percentage:-

Tables (1, 2) show the effect of some post-harvest treatments on
weight loss percentage of Maamoura guava fruits stored under 5+1°C
or 8+1°C and 90 % RH , during 2002 and 2003 seasons.

A gradual weight loss was increased towards the end of the
storage period (15 days). The least weight loss percentage was
recorded by (2% or 4%) CaCl, treatments (6.94, 6.90) and (7.37, 6.77)
in the first and second seasons respectively, without significant
differences between them. On the other hand, hot water treatment at
50°C exhibited the highest weight loss value (8.85, 10.46) in both
season respectively.

In this regard, Ahmed Amen (1987) reported that weight loss
percentage significantly increased with the progress of storage
periods. These results could be attributed to water loss resulted from
transpiration.

Regarding the effect of storage temperature, fruits stored at low
temperature (5+1°C) recorded lower weight loss percentage than those
stored at higher temperature (8+1°C). Significant differences between
the two storage temperatures appeared during storage period in the
first season, while there were no significant differences between the
two temperatures in the second season.
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Table (1) Effect of some post-harvest treatments on Weight loss % of Maamoura guava fruits stored ai 5+ 1°C or 8+ 1°C and 90%
RH during 2002 season.

Storage .
& Storage period in days
emp.
3 6 b 12 15
1
Treatments 3% B"c M 3% 8¢ M 5% i 8% M 5% i 8% M 5%¢ 8% M
L
Hot water 48°C 1.56f 2.00b 1.788 2.58de 3408 2984 4.14bcd  4.44abe 4298 6.76ab  6.78ab 6.76AB 74Babc 8.75a B.12AB
Hot water 50°C 1662 2.23a 1.954 2.70d 3.34ab 3.02A 4.44abc  4.66a 4554  T.43a 7 26a T.35A 8.63a 807a 38.854
Promat 1000ppm. | 1.20h 1.88d 1.54D 2.83d 2.76d 28048 4.18bcd  4.48ab 4328  ©£43abc 666ab  6.55B 7.31abc  7.74abc  7.53B
Promot 2000ppm. [ 1,332 1.98bc 168C  2.19ef 2.91cd 2.558 3.64e 4.36abe 4.00C 6.44abc 7.10a 677AB 7.83abc 8.27ab  8.05AB
Cacly 2% 1.18h 1.70e 1.45E 2.05f 2 98bed 2.51B 3.30f 43%bc  385C 5.63bc 6.68ah 6.168B £.45bc 7.42abc 5948
Cacl 4% 1.15h 1.62ef 1.39E 2.52de  2.63d 2.588 3.27f 4.35abc 3.81C  547c 6.97abc  B6.028 6.40c 7.40abc 5808
Control .
1.80cd  1.60cd  1.80A 326abc 2.57de  2.92A 3.80de 4.07cd 3.84C  6.58abc 8813 6.70AB 74S8abc 7.9%abc 7.72AB
Mean 1438°  1.904 2.5808 2.944° jazg 4 384 5.30A° 5.8347 7.368° 8.09A°

Values followed by the same letter (s) are not significantly different at 5 %
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Table (2) Effect of some post-harvest treatments on Weight loss % of Maamoura guava fruits stored at 5 1°Cor 8 £ 1°C

and 90% RH during 2003 season,

Storage

Storage period in days

3 6 g 12 15
Treatment 5% 8¢ M e 8¢ M 5°c 8¢ M S“CT 8c M 5S¢ 8¢ M
Hot waterdd*C 3.24a 284ab  3.04A 400a-d 4.02a-d 4.01AB 5.77abc  587abc 5.87AB  635abc 7.37abc €.83AB 810sbc 8.27abc B8.19B

Hot water 50°C | 3.30a 2.44a-d 2.87AB 5.00a 4.88ab 4.94A 7.07sh  7.44a 7.26A g 18ab 8.5¢a 8.36A 10.38a 10.53a 10.464

Promol1000ppm. | 1.45¢  2.68a-d 2.06CD  3.00bed 3.72a-d 3.36BC  476bc  6.33abc  5.53B 5.62bc  6.52abc B.O7B 7.57bc  8.97ab BZ7B
Promot2000ppm. | 1.62¢d  2.74abc  2.18BCC  2.95bcd 361ad  3.28BC 468bc  57%abc 524B 5.50bc  6.73abc 6.128 7.51bc  8.15abc 7.83B
Cacl; 2% 1.56cd  24%a-d 202CD  2656cd 3.25a-d 298BC  4.26¢ 530abc 478B  S.14c B.0dabc 559B  T7.10bc 7.83bc 7378
Cacly 4% 1.55¢cd  1.98bed  1.77D 2.10d 3.07a-d  2.58C 4.15¢ 515abc 4.65B 5086¢ 5.97abc 5528 6.11¢ 743bc 6778
Contral 2.95ab 265a-d 280ABC 354a-d  4.10abc 3 82ABC  5.71abc 8.0Bakc 590AB 635abc 694abc B665AB  B01abc 6£94ab 8488

Mean 2.24AK 2544 33247 381A 5.20A 8.01A 6.0347 6.86A 7.834 8.56A°

Values followed by the same letter (s) are not significantly different at 5 %
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Interaction between post harvest treatments and storage
temperature appeared significant differences in most cases.

After 15 days of storage, the least values of weight loss (6.40
and 6.11%) were obtained by fruits treated with 4%CaCl, and stored
at 5£1°C in the first and second seasons respectively. However the
highest values of weight loss (9.07 and 10.53%) were obtained by hot
water (50°C) treatment followed by cold storage at 8+1°C, in both
seasons.

In this respect, Singh et al. (1981) stated that dipping guava
fruits in calcium nitrate (0.5-2.0%) reduced weight loss and
respiration rate.

It is also clear that all calcium chloride treatments clearly
reduced weight loss percentages in guava fruit compared to untreated
fruits. These data can be explained by the fact that CaCl, is
hygroscopic (absorbs moisture), which is believed to be one of the
reasons for its effectiveness in controlling weight losses. Water
absorbed from the storage room helps to provide a continuous solution
of CaCl, on the surface of the fruit throughout storage period. These
observations are very close to those obtained by Singh et al. (1981),
Ahmed Amen (1982), Kartar&Chauhan (1983), and Mehanna et al.
(1984).

Fruit Texture:-

Data tabulated in Tables (3, 4) revealed the effect of some post-
harvest treatments on the texture at 3mm depth of Maamoura guava
fruits stored at 5+1°C or 8+1°C and 90 % RH , during 2002 and 2003
seasons.

Results indicated that texture values decreased with the advance
of cold storage durations till 15 days.

However 2 or 4% CaCl, treatments showed the highest values
with significant differences between them .On the other hand, the hot
water at 50 °C treatment and untreated fruits recorded the least values
of the texture with no significant differences between them.

Concerning the effect of storage temperature, fruits stored at low
temperature (5+1°C) kept the less texture decrease values than those
stored at high temperature (8+1°C). Significant differences between
the two storage temperatures appeared during storage periods.

Interactions between the two studied factors were significant in
most cases.
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Fable (3) Effect of some post-harvest treatments on fruit Texture at 3 mm depth (g/ cm®) of Maamoura guavas stored at 5= 1°C
or § = 1°Cand 90% RH during 2002 season.

Storage I
8 1 Storage period in days
{Qm p.
0 3 3 9 12 15
5% | 8¢ | M 5% 8% M| 5%¢c: 8¢ M 5% 8% M 5% 8¢ M 5% 8% M
Treatments
Hot waterd8°C 347T0a 3470a  34.70A 27.00def 2590efg 2045C 21.50e  2090e 21200 19.70de 16 90gh  1BIDDE  18.80bc 1450y  16.65C  17.30pe  12.10g 14.70CD
Hot water50°C 34753 3470a  3470A  26.90def 2370n  2520C z2040e 0% yoapE  ipsoerg 1570 17 710E 163e 1340y 14650  15.80cde  11.80g 12.850
Promot1000ppm | 3470a  34.70a 34704 276Cde  24,80gh  26.30C 2090 2150 21.200  18.70efg  174Ofgh  1806DE  17.50be  15.308f i6.70C 15.40cf 13 80f 14 BSCD
Promot2000ppm | 34.70a  3470a  3470A 25.70c 27.80d 28758 234Qcd 24.70c 24.05C  2090d 19g0de  229%C  ygoghe 1B 50de  178SEC  1660bed  14.20ef 15.40BC
GCagl; 2% 347Ca 34702 34Y0A  31.908b  30.30be  31.90A  27.20b  26.90b 27058 24.50bc  22.80c 23858 1890bc  17.60bed 18408 17.90b 14 90del 16400
Cacly 4% 3470 3470s  34.¥DA  3290a  31.50ab 3220A 29.10a  27H0ab 28454 2690s  2500b 25854 22.808 18.40b 21104 20.502 16.80bed 15654
Control 3470a 34702 347DA  6d0ag  25.300gh 25.85C 20.90e  2210de 21500 1890er 1B 20efg 18550  17.40cde  13.10g 15,250  16.10b-e  11.90g 14.000
Mean JTLAT 34T0A 2883A° 27.068 23344 231647 21164 19418 18704 15848 171047 12668

Values followed by the same letter (s) are not significantly different at 5 %
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Table (4) Effect of some post-harvest treatments on fruit Texture at 3 mm depth (g / cm” of Maamoura guavas stored at

5+ 1°Cor 8% 1°C and 30% RH during 2003 season.

Storage Lo
& Storage period in days
enp.
4] 3 [ 9 12 15
3 | 8%« M 5% 8% M 5% | 8% M 3% 8% M e 8% M 3% 8¢ ™M
Treatments
Hat weater 48°C 41.20a 41.20a 4120A 37.40abc 36 .20cd 36.80A 31.60de  29.50ef 30.550 28.20cd 26.60def  27.358 25.56bc 21.60d= 23.535BC  23.50bc 18.70elg 21.15BC
Hot water 50°C 41.20a 41.202 41.20A 3540cde 34 30de 34.858 29.20ef  27.90ig 28.35E 26.70de 73,409 25.05C 2340bed  20.40m 21.90C 21.80cd 1% 4g 19.65C
Promot1d00ppm. | 41.202 41,202 41.204 34.70de 32.80e 34.258. 3070de  28.10ig 29400E  27.20cde  25.20efg 26 20BC  23.10cde  20.93de 22020 21.40cd 128.20fg 13.80C
Promot2000ppm. | £1.202 41203 41,204  J7.40abc  35.50cde 36654 3380bc  30.80de 32200 28.80cd 26.9%de 27.87B 25.00bc 22.10de 23.59BC 22.50bcd  18.80efg 2085C
Cacly 2% 41.20& 41.20a 41,204 38.80ab 36.40cd 37 60A  34.50b 32.50cd 33508 31.40a8b 28 20cd 25.80A 25 90k 23.40bcd 24658 24.80ab 2070def 22758
Cacl; 4% 41208 41.20a 4120A 38.10a 38.83be 38.02A  36.80a 34 Bob 35754 32.70a 20 a0be H.25A 28,902 26.20b 27 554 26,602 22 80bcd 24,604
Control 41205 41.20a 41204 35 80cde  33.93e 34,678 30.90e 21.20g 2805 28.50cd 24.10ig 28,30BC  25.20he 21.92de 23.57BC  22.90bce 18401 20.65C
Mean 41 204" 412047 36.94A 35358 3z 49487 30.088° 29.07A° 2z 252947 22.378° 23394 19.260

Values foilowed by the same letter {s) are not significantly different at 5 %
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After 15 days of storage, the highest values of texture (20.50,
26.60) were shown by fruits treated with 4%CaCl, and stored at
5+1°C in the first and second seasons respectively. However, the least
values of texture (11.80, 17.40%) were obtained by fruits treated with
hot water (50 °C) and stored at 8°C=1 in the two seasons respectively.

In this connection, Salmah Yusof et al. (1992) pointed out that
hot water dip (HWD) and vapour heat treatment (VHT) resulted in
much softer fruits than HWD. On the other hand, Bangerth et al.
(1972) and Conway et al. (1989) showed that in apples, calcium
chloride dipping treatment prior to storage, significantly increased
firmness compared with the control.

Decay percentage:-

Data in Table (5, 6) illustrated that all used treatments did not
give any discarded fruits (decay fruits) during 3, 6, 9 and 12 days of
storage.

After 15 days of cold storage, untreated fruits (control treatment)
exhibited the highest value of decay percentage (15%) followed by
other treatments, without any significant differences between them.

Considering the effect of storage temperature, no significant
differences between the two storage temperatures appeared till 12
days of cold storage. After 15 days of cold storage, fruits at 8tl° C
recorded the highest decay percentage (10.00, 11.43); while the least
decay percentage was recorded by fruit stored at 51 C (0.95, 0.95)
in the two seasons respectively.

In this regard, Madhukar and Reddy (1990) noted that rotting of
guava fruits (dipped in hot water 50°C for 10, 20 or30 minutes)
decreased with the increasing duration of hot water treatments. They
also added that hot water treatment, 50°C for 30min., protected fruits
from fungal attack and preserved their storage quality.

Moreover, Majumdar and Pathak (1991) found that severity of
rots significantly decreased when the fruits were treated with hot
water at 50°C.

Generally, the resistance of hot water treatment to fruit rotting
may be due to the double effect of pre storage heat treatment on
rotting and the possibility of storing fruits at low temperature, which
also reduces rotting.
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" Table (5 Effect of some post-harvest treatments on Decay percentage of Maamoura guava fruits stored at 5+ 1°C or 8+ 1°C and

90% RH during 200Zeason.
\f,;]t.?::ie Storage period in days
3 6 9 12 15

Treatments 5% 8% M 8¢ 8% M 5% 8% M 5% 8% M 5% 8% M
Hotwater 48°C ] 0.00a 0008 QoA  00G0a 000a 0O0A  000a 000 0ooa 000 000b  OO0A 000  567bc 3338
Hotwater50°C fopoa  000a  000A  0.00a 0002 000A ©000a 0002 0O0DA  0Q0b  000b  000A 000c  667bc 3338
Promot1000ppm. (o0a 000z  0.00A  0ODa 0O0Ga  000A  0.00a 000 OO00A  0OOb  DOGL  000A 00Dc 10000 5008
Promot 2000ppm- 1 o0z  0.00a  000A 000a 0002 D00A DO0a 0002 O00A 000 000 GO0A 0Q0c 667bc  3.33B
Cact; 2% 0.00a  0.002a 0ODA 000a 000a OODOA 000a 000s 0QO0A 0000 000b  0COA o0COc 1000k 5008
Cacl; 4% 0.00a 0.00a ©000A 000a 0CCa 0ODA 000z 0002 0Q0A 000t 000 000A 000 967bc 3338

Control ) .

0.00a GC0a 000A 000z 0.00a D0.00A 0.00a 000a 0.00A 000 333a .00 e, 23333 15.00A
Mean 0.00A°  0.00A 0.00A" 0.004 0.00A° 0.00A" J00A 048 A 0958 10.00A°

Values followed by the same letter (s) are not significantly different at 5 %
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The obtained results are in accordance with the findings of
Couey (1982), as post harvest fungus diseases could be controlled by
low temperature.

On the other hand, Sabry (1998) reported that promot
(containing spores of Trichoderma  koningii and T. harzianum)
decreased decay percentage during storage. Similar results were
confirmed by Dwivedi and Shukla (2002), who found that minimum
infection (6%) was observed in pots when inoculated with
Trichoderma viride compared to the control where the infection was
46% .

Concerning the effect of calcium chloride treatment, Conway et
al. (1989) and Crisosto and Michailides (1991) pointed out that post
harvest calcium application decreased decay incidence.

Shelf life:-

Data tabulated in table (7) showed that there were slight
differences between fruits treated with hot water at 48 or 50°C and
CaCl, at 2 or 4%. However the longest shelf life (4.83 days) was
recorded by hot water (50°C) treatment. Whereas, the shortest shelf
life (3.33 and 3.50 days) was noticed with the two promot treatments
(1000 and 2000ppm) without significant differences between them.

Concerning the effect of storage temperature on shelf life, there
were no significant differences between the two storage temperatures.

As for the interaction between post-harvest treatments and
storage temperature, significant differences appeared in most cases.
The highest significant values was noticed with fruits treated with hot
water and stored at 5£1°C followed by fruits treated with CaCl, and
stored at 5+1°C, with slight differences between them. On the other
hand, fruits treated with promot (1000 and 2000ppm) and stored at
8+1°C exhibited the shortest shelf life. The same trend was noticed in
the second season.

In this respect, Pathmanaban et al. (1995) reported that the CaCl,
dip prolonged shelf life.
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Table (7) Effect of some post-harvest treatments on Shelf life of Maamoura guava fruits stored at 5+ 1°Cor 8 £ 1°C

and 90% RH during 2002 and 2003 season.

Storage 2002 2003
temp.,
Treatments 5°¢ 8% M 5% 8% M
Hat walerd8°C 5.33a 4.00bed 45748 5.00ab 4.33bc 4.57A
Hot water 50°C 5.33a 4.33abc 4.83A 5.00ab 4.67ab 4.83A
Promoli 000ppm. 4.00bed 3.00d 3.50C 3.67cd 267e 3.17C
Promnt2000pem. 3.67cd 3.00d 3.33C 3.33de 2678 3.00C
Cach 2% 5.00ab 4.33abc 4.5674B 5.33a 4.67ab 5004
Cacl 4% 5.00ab 4 33abc 4.67AB 5.33a 5.00ak 517A -
Control 4.33abc 3.33cd 3.83BC 4.33bc 367ed 4.008
Mean 46TA 378 457 A 395 A

Values fellowed by the same ieiter (s) are not significantly diffevent at 5 %
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Total Soluble Solids percentage (TSS %): -

Tables (8, 9) show the effect of some post harvest treatments on
TSS % of Maamoura guava fruits stored at 5+ 1° C or 8+ 1° and 90%
RH , during2002 and 2003 seasons .

Concerning the effect of hot water, calcium chloride and promot
treatments, on guava fruits, TSS increased with the advance of cold
storage till 15 days. The highest percentages of TSS were obtained by
promot treatments (1000 or 2000ppm) (10.60, 10.40) and (12.25,
12.20) in the two seasons, respectively with significant differences
between them. On the other hand, fruits treated with 4% CaCl,
exhibited the least values of TSS (9.85, 10.25), while control , hot
water 45° C and 50° C treatments exhibited moderate percentages of
TSS (10.40, 10.20 and 9.90) and ( 11.70, 10.85 and 10.85) in the first
and second seasons, respectively.

Regarding the effect of storage temperature, it is clear that fruits
stored at the high temperature (8+ 1°C) showed the highest values of
TSS compared to those stored at low temperature (5+ 1°C). No
significant differences between the two storage temperatures were
obtained during storage durations in the first season, but significant
differences were found in the second one.

The interaction between the two studied factors was not
significant in most cases in the first season. On the other hand, there
were significant differences in most cases in the second season.

After 15 days of storage, the highest values of TSS were
recorded by promot 2000ppm treated fruits (12.50 %) stored at (8+
1°C) as well as control treatment. However, the least value of TSS
(9.90%) was recorded by — fruits treated with CaCl, 4% and stored at
(5 1°C).

The results obtained were similar to those mentioned by Aly and
Ismail, (2000), who found that there guava fruits treated with CaCl,
had lower TSS% compared to control.
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Table (8) Effect of some post-harvest treatments on

during 2002 season.

TS5% of Maamoura guava fruits stored at 3+ 1°C or 8= 1°C and 30% RII

\\?s:pg‘e Storage period in days
@ 3 6 9 12 13
5%¢ | 8% | M | 5% | 8¢ | M [ 5% ! 8c | M| 5%c| 8| M| 5| 8§ M 5% 8% M
Treatments
Hot water48°C 860z 860a B60A 880c 880k 885C 900a 9208 910A 920a 940a 930A @950a 6G80a 0654 0802 10.00a  9.80A
Hot water§0°C 860a 8&60a B880A B870d B380c 875F 9202 9.10a 9.15A &70a 9.5Da  880A 1000z 1000a 10.00A 10.t0a 10302 10.20A
Pramot1000ppm | 8802 8602 B860A 880c 9.10a B895A 930z 960a 9454 970z 990a O9BOA 0.90a 10.50a 10.204 10.502 10708 10.60A
Promot2000gpm | 8602 86802 8604 8.90L  850b 8.90B 910 030a 920A 940a ©70a 9.55A 980z 10108 2954 10.30a  10.502  10.40A
Cacl; 2% 860a B60z2 B860A 870d 880¢ B875E 890a 940a 9.15A G40a G50a 945A 960z 970a ©.65A §.80a 9.90a 9.90A
Cacl, 4% 860a B60a B60A B80c B870d B7S5E 9002 9002 900A 930a 6.30a 930A 9508 960a 0554 970a 10.00a 985A
Controf 860a 8602 B86GA B870d 890b 8800 9202 930a B.25A 9602 580a 970A 880a 10208 10.05A 10.20a 10608 10.40A
Mean 8.60A" B8.60A7 8778 8.87A SH0AT Q2TAT 9478 QHO0A° 97447 9994 10.07A° 102847

Values followed by the same letter (s) are not significantly different at § %
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Table (9) Effect of some post-harvest treatments on TSS% of Maamoura guava fruits stored at 5= 1°Cor 8+ 1°C and 90% RH

duriog 2003 season.

ﬁf::pg‘e Storage period in days
0 3 6 9 12 15
5% | 8% | M | 5% | 8¢ | M e 8% M 5% | 8% M 5% 8% M 5% 8% M

Treatments
Botwaterd8°C | 8.10a 9102 8.10A 920f 950d D935F 950ab  10.00sb 9.75A 9700 10.50f  10.40E 9.0,  11.00e 1040E 4010k 1160f  10.85€
HotwaterS0°C [ 8.10a 9102 9.10A 930s ©70b 9500 ©40b  1020ab 9.80A G800  10.70e 10150 90.00h  1120d 10600 10.30;  1180e  11.08D
Promott00Gppm | 5102  9.102  9.10A 9504 9.802 9.70A 970ab 10802  10.25A 10.80d 11306 11.10A 11.50b 11808 11704 1210c 12400 12.25A
Promot2000ppm | 9.40a  9.10a  9.104 9.50d 9.60c 955C 10.30sb 1040ab 10354 11.00c 11.00¢ 11008 1140c 11.50b 11458 11.90d 12508 12.208

Cacl; 2% 9102 9103 910A 930e 9500 O40E 9.50ab ©.70ab  G60A 970 10.00g 9.85F 8900 10507  10.20F 1000l 11.10g .10.55F

Gagl 4% 910a ©10a ©.10A 8201 9.30e 625G 9.40b  ©60ab  950A 960  980h 9706 970k 10.20g 995G 980m  1060i  10.25D

Controi 9.10a ©.10a ©10A ©30e 9.00a G6OB 9.50ab  10.80z  10.15A 9700 11.40a  10.55C 1020g 11.80a  11.050 10.90h 12502 11.70C

Mean 9108 9.10A 9330 963N 9ETA 10214 10.038  10.67A 10,388 11174 10748 11.794°

Values followed by the same letter (s) are not significantly different at 5 %
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Juice total acidity percentage:-

Data illustrated in Tables (10, 11) revealed that total acidity of
fruit juice increased with the progress of storage period till 9 days,
then decreased.

There were no significant differences between all the used
treatments. The highest values 0.261 % were recorded by fruits treated
with 50°C hot water in the first season and 0.309 % by 45 °C hot water
treatment in the second season .

The obtained results agreed partially with those reported by
Siddiqui et al. (1991), who noted that acidity increased progressively
according to the length of storage period in all postures of guava
fruits.

Concerning the effect of storage temperature, it is clear that
fruits stored at the high temperature (8+ 1°C) recorded higher total
acidity values than those stored at low temperature (5+ 1°C). No
significant differences between the two storage temperatures were
noticed during storage period.

In this regard, Reberto et al. (1990) reported that no statistical
differences were noticed in titratable acidity among fruits held at
different temperatures.

Interaction between the two studied variables was not significant
in most cases.

After 15 days of storage, the highest percentage of total acidity
(0.217) was recorded by 2% CaCl, followed by storage at 8+ 1°C in
the first season and fruits treated with 4% CaCl, (0.245) stored at 5+
1°C in the second season. On the contrary, the least value of total
acidity (0.153%) was obtained by fruits stored at 5+ 1°C and treated
with 2% CaCl, in the first season and also with fruits treated with
promot at 2000ppm and stored at 5+ 1°C in the second season .

These results go in line with those reviewed by Nawar and Ezz
(1994) and Nickhah et al. (1999) who found that treating fruits with
CaCl; solutions increased acidity levels. Also Ahmed Amen (1987)
and Aly & Ismail (2000) noted that guava fruits treated with CaCl,
had higher acidity.



Table (10) Effect of some post-harvest treatments on Total Acidity % of Maamoura guava fruits stored at 5+ 1°Cor 8+ 1°C and 90%
RH during 2602 season.

Storage
emp. Storage peried in days

0 3 6 9 12 15

Treatments [ 5% | 8¢ | M | 5%¢ | 8¢ | M | 5¢ | 8¢ | M 5% 8% M 5°c 8% M 3¢ 8 M

Hat water 43°C D.160a 01604 0160A  G.169z2 0183a 0.169A 0.208a 0.1922 02004 ©211s-¢ 0256ab 0.234ABC  0.258a 0.178be 0.218ABC  0.178ab  0.18%ab 01734
Hot water 50°C 0.160a 0.160a 0.160A  0.170a Q1603 0.t6%A  0.176a3 0.201a T 1B9A  0.2568 0,256ab 0.256A 0.201abe 0.179kc £.190C 0,1G%ab  0.185a8  0.167A
Promat1000ppm. | 0.160a  G.16Da 01604  0.185a @176a 0.171A  0.170a  0.173a  O.175A 0.178d Q.256ab 0.216BCD  0.256a ‘0.211abc  0.234A8 0.160ab  0.16%ab 0. 16GA

PromotZ000ppm. | 0.160a  0160a 0.460A @.163a 0.16%a 01784 0.176a 04722  04¥sA  0.185ed 0.192¢cd 0.1890 0.256a 0.236a 0.2565 0.178ab  0.192ab  0.7BBA

Cacly 2% 0160a Q0160a D.160A 0.16%a 0.169a 0.969A 01958 0202a 04994 0.2%ad 0.240abc  0.248ABC  0.160c 0.2568 D.208BC 0.153b 0.217a 0.1854

Cach 4% 0.160a Q160a 0.360A 0.163a O.188a D.169A 01i82a  017%a 0.186A (0.256ab (.256ab 0.256A8 0.224ah 0.178bc 0.202BC 016%ab  017%ab  D.174A

Control 0.180a  0.16%a 0.160A 01602 0.17%a 01704 0.1463a 0185a 0.174A 0.195bcd  0.233ad  0.214CD 0.256a 0.256a 0.256A 0.16%ab  Q.10%ab  Q.177A
Mean 01BDA" 01604 G1B66A"  0.174A° 01744 018827 02194 0.2414° G.230A° 02174 0.188A° 018247
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Values followed by the same letter (s} are not significantly different at 5 %
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Table {11} Elfect of some post-harvest treatments on Total Acidity % of Maamoura guava fruits stored at 5+ 1°C or 8 = 1°C and 90%

RH during 2003 season.

Storage ..
B Storage period in days
Temnp.
0 3 6 9 12 15
¢ | 8¢ ] M| 5| 8| M} 5 | 8¢ M ¢ i 8¢ | M 5% 8% M 5°c 8% | M
Treatments ]
Hot waterd3°C D.160a 0.160a 0.160A 0203a 0.203a 0.2038 G.212b G.213b 02138 0.267ab  0.309a 02888  0.181g 9182 0.187C B.171cd D152ad  0182ZA
Hot WalerSDEC 0180s 0.160a 01604 0.192a G171a Q182A 0.192n 02130 0.202B 02130 02568t 02354 Q.192e 0.267abe 023088 0471cd PREFEY] 01828
Pramot100dpp | 01603 0.160a 0.160A 0.192a 01812 O18TA. G212 0.224b0 021948  0.224b 0.224h 02247 0Z213cde  0.235b-e  D224ABC 018lwcd  O203ad O 192A
Prumutzﬂﬂﬂppm 0.1B0a 0.16Da 0.160A 01812 01742 0.17BA 0192y 0.203b 01288 G.267ab  0.235b Q281A  0213de  0.277ab 0.2454B 0.160d Q.235an 01284
Gacl; 2% 0 ib0a G.160a 0.160A 0.132a 2.171a 018254  0.213b 0.192b 0.2038 0.256ab  G.258ab  0.256A 0 224b-e  0.208a 02624 Q.213a-d 0.z02ag  0.208A
Cacl, 4% 0.160a 0.160a 21604 02138 G.171a 01928 0.224b ¢.288a 3.286A 02450 0.235b 02404 0.286a-d0 0.192e 0.224ABC  D.245a 01823 B.248A
Controk Q.160a 0. 180a 0. 160A 213 0.171a 0.192A  (.248ab 0.224b 0.23548 0.256ap C.256ab 0 256A 0.235b-e 0.203de 0 2188C 0 224zbc 01973 0 2084
Mean Q16047 G1BDAT D.498A°  OATTA Q2138 D224 0.247A° 0.2534 0.21647 Q.2384 0.1854 02044

Values followed by the same letter (s) arc not significantly different at 5 %
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Ascorbic acid Content (mg/100g):-

Data presented in Tables (12, 13) showed that L-Ascorbic acid
decreased with the progress of storage period till 15 days. The high
contents of L-Ascorbic acid was obtained by CaCl, treatments of 2 or
4% (52.30, 53.05 mg/100g) without significant differences between
them in the first season, but with significant differences between the
used concentrations in the second season (49.80, 51.05 mg/100g). On
the other hand, hot water 45°C and 50°C treated fruits exhibited the
least value of L-Ascorbic acid [(46.15, 45.50 mg/100g) and (43.80,
51.05 mg/100g)] in the two seasons respectively.

In this respect, Siddiqui et al. (1991) noted that ascorbic acid
content decreased progressively with the advance of storage period in
all postures of guava fruits.

Regarding storage temperature effect, it is clear that fruits stored
at low temperature (5= 1°C) recorded higher values of L-Ascorbic
acid than those stored at higher temperature (8+ 1°C) without
significant differences between them during storage period.

Interaction between post-harvest treatments and storage
temperatures, after 15 days of storage showed the highest values of L-
Ascorbic acid (53.50, 53.40 mg/100g fresh weight) and (51.40, 50.40
mg/100g fresh weight) by fruits treated with CaCl, (4%, 2%) in the
two seasons respectively when stored at 5+ 1°C without significant
differences between them in the first season. There were slight
differences between the two treatments in the second season. On the
other hand, the least value of L-Ascorbic acid was recorded by fruits
treated with hot water and promot and stored at 8+ 1°C.

The obtained results agreed with those reported by Salmah —
Yusof et al. (1992) who noted that hot water and vapour heat
treatment reduced fruit ascorbic acid contents in guava fruits. On the
other hand, Nawar and Ezz (1994) reported that guava fruits treated
with CaCl, had high ascorbic acid content compared with control.
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Table (12) Effect of some post-harvest treatments on {ruit Ascorbic acid content mg/100g (F.WL) of Maamoura guavas stored at
5+ 1°Cor 8+ 1°C and 90% RH during 2002 season.

Storage
Temp. Storage period in days
0 ‘ 3 6 - 9 12 15
1
Treatments 5% | 8% M 5% 8% M 5% 8% 73 5% 8% M 5% 8% M 5% 8% M
Hotwater 48°C | 58.40a  58.40a  59.40A 5240def 513079 518500 51.30e  5040ef  S0.85C  S0.40cd  4950cde  4985C  4850cd  47T.10fg 48300 470del  45.20gh  4S.1SCD
Hot water 50°C | 59402 58.40a 59408  5130efly  S060g 51050 502000 43300 48750 4930de  4B20e  487SD  4B30dst  46.30g 97250 d4B30elg  4470h 45500
Promot10C0ppm. | 5940a  589.40a 583404 54.905¢ 63.80bcd  54.108 15.70de  51.70de  51.70C  48.50e 48,00e 40,250 40.30def  47.301g 47.80CD  47.70de  48.00fgh  46.85C
Promot2000ppm. | 5240 59408 5940A  53.10cde 5200efg 62550 50206t 49.W0f 42650  4910de 4800 48550 48.00ef  4690ig 474500 46.90def  44.00n 45750
Caclz 2% 58.40a 58.40a 59,404 58.20a 56 803 57.50A 57.00a 5§5.50b 55 254 5570a 54.00k 54 858 34.70a 52400 53.55A 53.40a 51.20b S2.00A
Cacl; 4% 59.40a 59402  59.40A 5840 57.70s 53054  5730a  55.40ab S5570A 56002  55.7Da 55854 5460a  5340ab  SA00A  5350a 52803 53054
Centrol 59402  59.40a 59408 55006 5410bc 54558 5370c  5200ed 53308 5100 5020cd  50B0C 5010:  4Bt0cde 49608 48200 4B.30ed  4875H
Maan 594047 59404 S470M  SBTTA ELOBAT  BZT4A 51438 S051A 504947 4893 E 49188 4751

Values followed by the same letter (s) are not significantly differentat 5 %
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Table (13) Eifect of sorne post-harvest treatments on fruit Ascorbic acid content mg/100g
5« 1°Cor 8% 1°C and 90% RH during 2003 season.

(F.Wt.) of Maamoura guavas stored at

Storage

(Qamp.

Storage period in days

0

3 6 9 12 15
—

Treatments 5% T 8¢ M 5% 8% M 5% | 8% M 5% FSOC M 5°%¢ | 8% M 5 i 8¢ M
Hot watar 48°C 56.90a 56.50a 56,904 53,304 52.10e 52.70D 50 10d 50.10¢ 5010C  4%50cd  48.40d 48.85C 42100 41.20f 41656  44.20defl 43500 43.90E
Hot water 50°C 56.90a 56,908 56.90A 54 20cd §53.20de 5370C 52 20c 51.40ed  5100B  5020¢ 49.70cd 49,9580 44.90e 42.10f 43,500  4520de 41.60g 43.40E

Promot1000ppm. | 56.902 56.90a 56.00A  55.00abc  54.40bcg 54_‘70AB 52.00c 52.10¢ 52058 50.480c - 49.80cd  50.40B 48.10d 47.80d 47.95C  46.80¢ 45 90cd 45 35C

Prcmo&ﬁm}ppm. 56.90& 56.308 56,908  5530abc  54.30cd 54.80AB  S2.40C 52.40c £240B  81.200¢  5010c 50.658 50.00¢g 49.10cd 48,558 44.20ef 44 10el 44 13DE

Caci; 2% £6.302 56.90a 56 804 55.60ab 54.90abc  55.25A 54.30a 53.80a 54504  53.00a 52.70ab 52854 51.70ab  5Q.60bc  51.15A  50.40ab 49.20b 49,808

Cacl; 4% 55.80a 56.80a 56.90A 55.80a 55.20abc 55504 54 708 £4.0pab 54 35A  5380a 52908 53 25A 52.50a 51.80ab 521584 51404 50.70ab 51.05A

Gontrel 5E8.80a £6.902 56 90A 54 80abc  53.50d 54 20BC  5260he S£2B0bc 52608 5040¢ 50 9G¢ 50658 47.70d 47.50d 47 60C  4520de 44 p0def  45.05D
Mean 5680A°  56.90A47 5437 A SlME 52 61A 52348 51.264° 50.66A 48144 EYALLY A6 78 A7 45706

Values followed by the same letter (5) are not significantly different at 5 %
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