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ABSTRACT

In 2003, 2004 seasons, Amaar apricot fruits were picked at maturity
stage and subjected to six treatments; dipping in CaCl,, potassium permanganate
solutions at 1 %, potassium permanganate bags placed inside the boxes and
dipping the fruits in hot water at 40°C & 45°C for three minutes, beside the
untreated fruits considered as control. Fruits of ¢ach treatment were stored for
four weeks at either 0°C and 5°C, 85 - 90 % relative humidity. Quality
measurements included weight loss, decay %, firmness, calcium content, carotene
content, T.S.S. % and acidity %, then shelf life (after cold storage at 0°C and 5°C
for 15 days and removal to 10°C and ambient temperature 23°C). It appeared
from data that fruits treated by CaCl, at 3 %, potassium permanganate at ] %,
followed by placing potassium permanganate bags inside the boxes, were the best
treatments for prolonging the storage life (lowest values of weight loss, decay
percentages and acidity % than other treatments and untreated fruits). So it is as
well as decreasing in flesh texture, the lowest in calcium and carotene contents,
and the highest contents of total soluble solids % during storage at 0°C and or
5°C in both seasons, respectively The better results were obtained from fruits
stored at 0°C than 5°C. On the other hand. treating the fruits with CaCl; at 3 %,
potassium permanganate at 1 % and / or bags placed inside the boxes, increased
the shelf-life for 7 days and maintained fruit quality as a lowest weight loss,
decay percentages and highest values of total soluble solids % after removal from
cold storage at 0°C or 5°C for 15 days to 10°C than ambient temperature at 23°C.

INTRODUCTION

Arnaar apricot belong to the climacteric fruits, and after being picked in
the proper maturity stage, quality suffers, due to the quick sofiening in ambient
conditions (Luh et al.. 1974, Jeffery et al.. 1982). Fruits become more prone 10
postharvest decay organisms, causing damaging which is stimulated by bruises
and injuries incurred to fruit, during rough handling, especially in prevailing high
temperatures of summer (Spowdon, 1990 and Kader et of., 1992). Some
important measures are adapted to control market diseases and limit losses and
quality deterioration. Among which are, careful and speed handling along with
fruits exposure to low temperatures starting immediately after harvest (Mitchel,
1986) Most susceptible cultivars show greatest problem at temperature between
2°C and 7°C (Mitchel 1992} In this concern, postharvest calcium application has
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been found to play an important role in maintaining fruit quality and prolonging
storage life and extend shelf-life of many fruits through its effect on maintaining
their cell wall structure and firmness, and reducing respiration rates, ethylene
production and decay processes (Bangerth et of., 1997, Poovaiah, 1998; Singh ef
al., 1993; Husscin ef al., 1993 and El Déngawy 2004). So postharvest potassium
permanganate application extended the shelf-life of Avocado and the potential to
retard tissue softening and improved the fruit marketability of Zaghloul dates
Scott et al., 1970; Farag, 1998,

Ahlwat et af., (1980) and Samia El-Oraby (1991), found that potassium
permanganate in muslin bags placed inside the polyethylene covers reduced
storage losses and prolonged storage life,

Hot water treatments can be effective in limiting pathological diseases
but only if the temperature and time of immersion is closely controlled. However,
this method usually results in weight losses causing several physical changes in
the fruit appearance (Presumably the result of observed removal of trochees).
“Philips and Austin, 1982~

The aim of this experiment was planned to investigate the effect of
different postharvest treatments calcium chloride, potassium permanganate
solutions or potassiuin permanganate bags placed inside boxes lined with
Polyethylene and hot water application on storage ability and extended sheif-life
and to obtain higher quality of Amaar Apricot fruits, after storage and during
marketing (shelf-life).

MATERIALS AND METHODS

This study was carried out two in successive seasons 2002 & 2003 to
investigate the effect of postharvest calcium chloride, potassium permanganate
and hot water on storage ability and keeping quality of Amaar apricot fruits stored
at 0°C and 5°C.

Fruits used in this study were picked at maturity stage from seedy trees
grown at El Amaar district, Kaliobia Governorate. Selected fruits were firm, with
green color covering ¥z to % of the skin. Thereafter, fruits were divided into six
lots and exposed to the following treatments:

1- Control (untreated).

2- Dipping the firuits in 1 % calcium chioride solutions for three minutes.

3- Dipping the fruits in 3 % calcium chloride solutions for three minutes.

4- Dipping the fruits in 1 % potassium permanganate (KMn Q,) solution for
three minutes.

5- Potassium permanganate (KMn 0.) bags (gm/100gm) placed inside the
boxes.

6- Dipping the fruits in hot water at 40°C for threc minutes.

7- Dipping the fruits in hot water at 45°C for three minutes.
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, Fruits were air dried and packed in carton boxes lined by polyethylene
sheets (30 microns). Each box contained 3 kg of fruits and considered as one
replicate.. Each treatment was presented by three replicates. Then, fruits were
stored at 0°C or 5°C with relative humidity 85 - 90 % in the storage chambers. -

Evaluation of the tested treatments was caried out through the following
quality criteria at weekly intervals during cold storage (4 weeks). At each
sampling date ten, fruits were taken from each stored box.

Quality Measurements:
- - Different measurements were carried out from the beginning of storage
until the percentage of fruit decay reached about 25 %. -

Physical properties:

Percentage of weight loss: Fruits were weighed at weekly intervals in each
sample during storage and the loss in fruit weight was recorded and
calculated as a percentage from the initial weight.

Decay percentage: was determined according to McCornack and Brown (1973).

Fruit firmness: was recorded bgr Magness — Taylor type pressure tester has a
standard 7/16 of inch glunger, was used to determine fruit firmness
and recorded in Lb/Inch*,

Chemical properties:

Total soluble solids percentage (T.5.8.): was determined by using a hand
referactometer,

Titratable acidity of the fruit juice: was expressed as percentage of Malic acid
according to A.Q.A.C. (1990).

Total calcium content: was Flame photometrically determined in fruit using the
method of Brown and Lilleland (1946).

Carotene content: was determined according to Saric ef af (1967).

Shelf-life: A sample consisted of 10 fruits was taken out after storage at 0°C and
5°C from each replicate, after 15 days, and left at 10°C and ambient
temperature (23°C) to simulate the marketing environments in Egypt.
The days after which fruit decay percentage reached about (20 — 35 %)
were considered a shelf-life

Statistical Analysis: .

Means were compared as the L.S.D values at 5% level, using Excel
micro software. The obtained data were subjected to analysis of variance for split
plot design as in (Snedecor and Cochran, 1990).

RESULTS AND DISCUSSION

Weight loss percentages:

Data presented in table (1) showed that the percent of Amaar apricot
fruits weight loss increased with increasing the cold storage period (0°C and 5°C)
for all treatments and untreated fruits. The obtained data appeared that the rate of
loss in weight was the highest in the untreated fruits as well as those treated by
dipping in hot water at 40°C & 45°C cither stored at 0°C or at 5°C (1.53 &10.75
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& 9.81) in the 1™ season. On the other hand, fruits treated with CaCl, 3 % resulted
in the lowest values of weight loss percentage followed by KMn O, at 1 % or
bags placed inside the boxes (6.09 & 6.18 & 6.24) & (3.23 & 3.89 & 3.21) in both
seasons, respectively.

These findings as mentioned above confirm the results of Mainj et af,,
(1983) found that dipping Red Delicious apple fruits in 4 % CaCl; for 15 min,
reduced the physiological weight loss.

In addition, Nwufo er af, (1994), concluded that potassium
permanganate (KMn Q,) application extended the shelf-life of the fruits because
it is quite effective in reducing ethylene levels. Also, Scott ef af, (1970) on
banana fruits, found that potassium permanganate (KMn Q,) as an ethylene
absorbent in polyethylene bags delayed ripening during storage.

Ahlawat et al., (1980) and Samia EI-Oraby (1991) on Guava, illustrated
that potassium permanganate (KMn O,) bags placed inside the boxes covered by
polycthylene, reduced the storage losses and prolonged the storage life

Decay percentage:

Table (2) cleared that decay percentage was increased with increasing the
cold storage period {at 0°C and 5°C) in all treatments, as well as, untreated fruits in
both seasons. The least decay perceniages was noticed in fruits dipped in 1 %
potassium permanganate (KMn O,) or bags placed inside the boxes followed by fruits
treated with CaCl; at 3 % during storage at 0°C and 5°C in both seasons. Fruits treated
with dipping in hot water at 40°C and 45°C showed the highest values in percentage
of decay during storage at 0°C and 5°C followed by the untreated fruits (34.67 &
24.15 & 28.20) & (37.56 & 35.43 & 32.85) in both seasons.

Similar results were reported by Nwufo er al,, (1994) with Avocado
fruits. They concluded that potassium permanganate application extended the
shelf-life of climacteric fruits such as Avocado, because it is quite effective in
reducing ethylene levels (Scott et o, 1970). In addition, postharvest applying of
(KMn Q,) had the potential to retard tissue softening of Zaghloul dates, which
resulted in less electrolyte leakage, and improved fruit marketability (Farag,
1988). Such results agree with those of Blanpied, (1981) on Mclntosh apples,
_-who revealed that postharvest dipping in 4 % CaCl; delayed fiuit senescence.

Fruit firmness:

Data in the table (3) showed that there was a significant difference
between all treatments and control in fruit firmness during storage at 0°C and 5°C
in both seasons. The highest fruit firnness resulted from 3 % CaCl;and 1 & 3 %
KMn O, treatments which were significantly higher than other treatments and
control. The same trend was found in fruits stored at 0°C during all period of
storage till 4 weeks in the first season, while there is no significant difference
between all treatments in fruit firmness during storage at 0°C and 5°C in 2™
season. On the other hand, untreated fruits showed the lowest values in fruit
firmness during storage at 0°C and 5°C in both seasons.
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Table (1): Effect of postharvest treatments and storage temperature on
weight loss % of “Amaar” Apricot fruits during cold storage.

AV.
‘ V. of
Tz::)p. Treazt(:;)lents Storage periods in weeks (B) of %‘m a:
1 | 2 3 4 Temp.
1" season
0°C 662 | 772 | 14.54 | 1653 | 1136 | |1 oo
goe | Comtrol = TR0 | 1499 | 17.04 | 1L.79 :
0°C o 470 | 655 | 865 | 955 | 736 | .
e | CB1% T 500 [ 875 | 1183 | 7.9 -64
0°C o 1339 | 445 | 620 | 780 | 546 | oo
s ) CAL3% ST %76 1 652 | 862 | 681 :
0°C | KMnO,1| 341 | 45 | 633 | 701 | 555 | (o
5°C % 496 ) 689 | 675 | 865 | 681 .
0°C | KMnO,1| 343 | 465 | 630 | 795 | 563 | .
55C | % (bags) [ 495 | 692 | 680 | 870 | 684 .
®C | Hotwater | 682 | 722 | 1251 | 1461 | 1029 | o -0
5°C 40°C 696 | 888 | 1271 ] 1629 | 11.21 -
0°C Hot water 5.60 6.75 11.15 13.67 929 | 9.81
55C a5°C 635 | 851 | 1144 | 15.00 | 1032 .
Average of storage 7.85
B o 619 | 783 | 956 | 1173 |2
A | B C | AxB ] AxC | BxC | AXBxC
D, at 5 % level
LS.D. at 5% level 8719371 (0437 ] NS | 207 | NS | NS
2*Y season
0°C 213 | 610 | 849 | 1109 | 695
soc ] ool ST %626 887 [ 1276 | s8] 2
0°C 2.08 | 364 | 686 | 892 | 538
CaCl, 1 % 7
e | 1% ST T Tioar | Ses | ot
0°C 1 139 | 208 | 292 | 596 | 3,09
s | B3 TS0 T 505 | 658 | 338 ] B
0°C | KMoO,1| 126 [ 275 | 461 | 672 | 388 | o0
5°C % 149 | 344 | 490 | 598 | 412 it
0°C | KMaO,1| 178 | 230 | 325 | 516 [ 310 | -
S°C_| % (bags) | 187 | 231 | 346 | 567 | 333 :
0°C Hot water | 3.45 4.67 513 6.82 401 416
5C 40°C 367 | 499 | 587 | 7.03 | 431 -
0°C Hot water 1,78 321 6.04 7.93 474 4.86
$°C 45°C 1.90 | 337 | 648 | 8.14 | 497 .
Average of storage 206 370 4.44
e fod . . 551 | 778 |
A B C | AXB | AxC BxC | AxBxC
L.S.D. at 5 % level
oV T 026 [ 052 [03a] NS | 0.695] NS | NS
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Table (2): Effect of postharvest treatments and storage temperature on
Decay % of “Amaar” apricot fruits during cold storage.

Temp. | Treatments Storage periods in weeks (B) A('} AV, of
A | Treat.
A © 1 | 2 | 3 | Temp. rea
1* season
0°C 12.95 | 2024 | 2591 | 2820 | 21.83
sc | o [ 33h w47 5285 [ o] 01
0°C | 095 | 183 | 335 | 991 | 394
soc | Ch1% T T 268 [ 434 [loss | asa | 4
0°C 000 | 097 | 214 | 799 | 278 .
sc ] CAO3% e T 201 [ 896 | 3| 9
0°C_ [ KMaO,1| 000 | 100 | 267 | 799 | 233 | _ o
5°C % 0.00 | 135 | 280 | 899 | 2.63 .
0°C | KMnO,1] 000 | 113 [ 270 | 815 [ 239 | ,
5°C | % ags) | 000 | 105 | 285 | 910 | 2.60 :
0°C | Hotwater | 931 | 2340 | 3030 | 3467 | 2442 | .
5°C 40°C 1006 | 2247 | 35.89 | 37.56 | 26.50 .
0°C_| Hotwater | 790 | 1598 | 2073 | 2415 | 1720 | oo
55C 45°C 858 | 1555 | 23.40 | 3543 | 2074 :
Average of storage 4.65 913 13.38 | 1891 10.70
period ) ] ) ' 12.01
A | B ] C |AxB ]| AXC | BxC | AxBxC
L.S.D. at § % kevel
D.atS%level e i [ 192 | NS | 3.48 | NS N.S
2" season
0°C 638 | 1221 | 2000 | 3182 | 17.62
soc | Contrel 783 | 1524 | 22.09 | 3320 | 1959 | %81
0°C 049 | 166 | 328 | 638 | 295
1 1 % :
el 1% o3 T 200 [ 535 | 882 | 418 | 6
0°C 1 000 | 079 | 161 | 679 | 229
soc | C¥Ch3% o T Ta0 | 256 | 843 | 310 | >
0°C | KMnO,1 | 000 | 067 | 113 | 428 | 122 | o
5°C % 000 | 131 | 200 | 535 | 173 .
0°C | KMnO,1 | 000 | 080 | 131 | 500 | 142 | , -
55C | % ags) | 000 | 143 | 250 | 528 | 184 ¥
0°C Hot water 6.62 13.10 | 24.28 2959 18.54 19.37
$°C 40°C 762 | 1509 | 2648 | 3198 | 2029 -
0°C | Hotwater | 518 | 938 | 1798 | 2528 | 1446 | .o
5°C 45°C 583 | 1073 | 22.97 | 29.09 | 17.15 '
Average of storage 289 6.13 10.97 16.52 8.36
period ' ’ ' ' 9.70
3 A B | C | AXB | AXC | BXC | AXB=C
LS.D. at 5% level 5 0—17.06 [ 9.99] 0.0 | 1.88 | NS | N.S
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Table (3): Effect of postharvest treatments and storage temperature on
Firmness finch’ of “Amaar” Apricot fruits during cold storage.

Storage periods in weeks (B)

ALY,

Temp. ! Treatments of AV, of
t.
(A) (©) 0 1) 2 | 3| 4 |q | Trea
1* season
0°C 10331 950 [8.00] 683 ] 6.25] 8.8
7.25
5°C Control |57 1583 16,00 | 483 | 3.5 | 6.32
2°C — 11033 ] 10.17| 8.58 | 7.58 | 6.50 | 8.63 N
me | P 1% o33 T e 17000633 ] 5671 157 ] O
0°C — {1033 [ 10.20 | 9.42 | 8.33 | 7.50 | 9.22
e ] 3% ST 761667 600 7971 >
°C | KMn 0,1 | 1033|1020 980 893 | 7.79 | 941 | o
5°C % 10331 970 ] 9.20| 9.00 | 787 | 9.22 ‘
°C | KMnO,1 1033 ] 10.00|960] 880 | 7.67] 928 | o
5°C | % ags) [1033] 950 [9.00{820 {700 88} )
0°C | Hotwater | 1033 ] 967 |85 [ 7.08 [ 633 | 833 | .o
5°C 40°C 1033] 967 1750] 542|433 | 745 :
0°C_| Hotwater {1033 | 783 | 742692 608 | 791 | . -
50C 45°C 1033 ) 733 (683 600 500 ] 7.10 :
Average of storage § ;331 916 516|721 | 626 |23
period 7.78
A B C AxB| AxC | BxC | AxBxC
.D. at 5 % level
LS.D. atS% level - 0 T0.56 10261 045 059 ] 037 | NS
2* season
0°C 11.00] 8.00 | 7.50 | 6.70 | 6.00 | 7.84 '
5°C Control | 00T 790 {7461 650 [s90 [ 7751 o0
0°C 11.00] 9.50 | 8.00] 7.50 | 6.92 | 8.58
l 0,
sc | UM% G oa (833170759 8] o0
0°C 11.00| 983 {908 | 837 | 767 | 933
1,30 :
sec | 3% o] 935 (750 708 (650 | 826 | >
0°C_| KMnO,1 [ 11,00 1017 [ 8:67] 833 | 767 ] 9.07 | 4o
5°C % 11.00] 970 | 842] 7.25 | 6.42 | 8.56 g
0°C | KMnO,1 | 11.00 [ 1000|885 | 833 | 783 | 920 | oo
S°C_| % (bags) | 1100 930 | 7.58 | 7.08 | 6.58 | 831 -
0°C_| Hotwater | 11,001 9.70 | 8.00] 750 | 667 | 857 | ¢
5°C 40°C 11.00] 950 1770 ] 7.10 | 6.40 | 834
0°C | Hotwater [ 1100 | 960 [825| 733 | 683 | 860 | o .°
5°C 45°C 110611008 {733[ 6501 567 8.18 )
Average of storage 8.76
; 1100 | 943 {776 | 734 | 6.6
period 4 8.25
L.S.D. at § % level A B C_{AXB| AxC )| BxC | AxBxC
0.13 | 081 |024| NS | NS | 034 | 075
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‘These findings are somewhat in harmony with those obtained by Sams.
and Conway (1984) who postulated that firmness of Golden “Delicious” apple
fruits was correlated positively to Calcium concentration of the fruit both before
and afier storage at 0°C. On the other hand, results are not in agreement with the
findings of Chopra et al., (1986) on Plums ¢v Santarosa dipped in 4 % CaCl, for
2 minutes who found that the lowest firmness loss when held at 21 — 26°C . In
addition, postharvest applying KMn (O, had the potential te retard tissve softening
of Zaghloul dates, resulted in less electrolyte leakage and improved the fruit
marketability (Farag, 1988).

T.S.8 %: .

Data shown in table (4) for cold storage (0°C and 5°C) at both seasons,
showed a gradual increase in T.S.S. % during siorage of Amaar Apricot.
Differences in T.S5.S. % among treatments and control were significant. The
highest percentage of T.8.5. resulted from fruits dipped in 1 % KMn O, followed
by 3 % KMn O, and 3 % CaCl, during storage at 0°C than 5°C in both seasons,

Untreated fruits showed the lowest values in T.5.5. % than other
treatments in both seasons.

These results are in agreement with those of Chopra et al, (1986) on
Plums ¢v Santa Rosa dipped in CaCl; 4 % for 2 minutes who found that the
highest T.S.S. after 12 days holding.

Ahlawat ef al., (1980) and Samia El-Oraby (1991) on Guava, found that
potassium permanganate bags placed inside boxes lined with polyethylene were
the best treatments in prolonging the storage life of the fruits.

Titratable acidity %:

~ Data in table (5) showed a gradual decrease in acidity during storage of
Amaar apricot fruits. However, there was a significant difference between various
treatments and control in the changes of fruit acidity during storage. Fruits trealed
with 1 % KMn O; or bags, followed by CaCl; at 3 % were the most effective in
reducing fruit acidity comparing with other treatments and control during storage
at 0°C and 5°C in both seasons.

Untreated fruits showed the highest values in fruit acidity than those of
other treatments in both seasons. These results are in agreement with those of
Chopra et al., (1986) on Plums cv Santa Rosa dipped in CaCl; at 4 % for 2
minutes who found that, contents of Titratable acidity declined during storage.

Also, Ahlawat et al,, (1980) and Samia El-Oraby (1991} on many fruits
as (Guava), illustrated that potassium permanganate bags placed inside boxes
lined by polyethylene gave the best treatments and prolonged the storage life,
because it is quite effective in reducing ethylene levels (Nwufo ef al., 1994).



Effect Of Postharvest Treatments On Storage Ability.....

857

Table (4): Effect of postharvest treatments and storage temperature on T.S.8

% of “Amaar” Apricot fruits during cold storage.

Temp. | Treatments Storage periods in weeks (B} At.]:/ AV. of
T
(A} ) 0 1 2 3 4 Temp. reat.
1* season
°C 12.00 ] 12.13 ] 12.60 ] 12.90 | 13.20 | 12.57
\ 12.55
ssc ] oMl 001203 [ 12,50 [ 12.85 | 13.10 | 1252
0°C 1200 | 12.47 | 12.83 | 1330 [ 13.67 | 12.85
ClL 1 12,77
soc | SR 1% M 6T 1267 11290 [ 12.90 [13.00 | 12.69
°C o |1200 | 12,53 ] 12,90 | 1340 [ 1377 | 1395 | - oo
e | Sl % e T 1220 1265 1275 ] 14.00 1 12.72 '
G°C | KMnO,1 [12.00 [ 12,90 | 13.13 [ 13.70 | 1400 ] 1315 | -
55C % 12.00 [ 1275 | 12.80 | 13.23 | 14.10 | 12.91 "
0°C_| KMnO,1 [ 12.00 | 1270 (1325 | 1335 | 13.83 | 13.03 | o0
©C | % (bags) |12.001 1233 [ 12.70 | 13.20 | 13.60 | 12.77 -
0°C | Fotwater | 12,00 ] 12.50 | 12.90 | 13.46 | 13.80 | 1293 | o
5°C 40°C 120011245 1286 ] 13.40 | 13.75 | 12.89 ’
0°C | Hot water | 12.00 | 1243 | 12.80 | 1330 | 1373 | 1285 | oo
5°C 45°C {1200 | 1225 | 1233 | 1233 ] 12.75 | 12.33 y
Average of storage | 15 00| 1546 | 12.80 | 13.15 | 13.59 [ 1302 |
period " ' ' ' 12.69
A | B | C | AXB | AXC | BxC | AXBXC
L.S.D. at 5 % level
DatS% level -0 67 10.105 | 0.07 | 0.15 1 0.16 | 0.10 | 0.23
2" season -
0°C 1250 [ 13.10] 13.80 ] 14.10 | 14.70 | 13.64
] .
ssc | ol Mo soT 1300 [13.67 1400 1410 ] 1345 ] 5
0°C 12.50 | 13.60 | 1467 | 14.90 | 15.00 | 18.13
CaCly 1 % 99
soc | 1% T35 a0 1as0 [ 1500 | 3es | P
0°C 11250 ] 14.40] 16.17 | 16.50 | 17.00 | 15.31
soc | CAO83% ST s (1350 1125 [ 1500 [ 1360 | 446
0°C_| KMn 0,1 [12.50] 1420 | 15671 1683 ] 1900] 1564 | . o
5°C % 1250 | 12.87 | 13.90 | 14.25 | 14.50 ] 13.60 -
0°C | KMnO,1 [12:50( 1320 | 13.92 [ 1637 [ 1850 | 1489 | .,
5°C | % (bags) [12.50(13.45 14421 149011525 | 14.10 .
05C | WMot water [ 12.50 | 1336 ] 13.90 | 1530 [ 18.00 | 13.60 | 1. 1a
5°C 40°C  [1250 (1320 14.00 | 1410 15.00 | 13.76 ¥
0°C_| Fot water | 12.50] 1338 | 1425 | 14501 1500] 1393 | =
55C 45°C  [1250 [ 1267 12721 1358 | 1475 | 13.24 j
Average of storage 14.59
. 1250 | 13.31 ] 14.19 | 1486 [ 1577
ol 14.86 | 1577 {2222
LSD. at5%level A 1 B | € | AxB | AxC | BxC | AXBXC
0.14 | 0.65 | 0.21 | 0.31 | 0.48 | 030 | 0.67
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Table (5): Effect of postharvest treatments and storage temperature on

Acidity % of “Amaar” apricot fruits during cold storage.

Temp. | Treatments Storage periods in weeks (B) A;:/ AV, of
(A) ©) 0 1 2 3 4 Temp. Treat.
1* season
0°C 254|240 1210] 200 1.0 ] 2.15
55C Control ST 23|20 1] 219 ] >V
0°C 254 | 283 201 | 1.73 ] 1.58 | 2.05
L 1% 06
e | CACh1% oS (197 [ 15 | 207 | 2
0°C 254 | 210 [203 ] 1.70 | 1.30 | 193
1,39 )
e | 3% TS50 195 136 | 1951
°C {254 221|204 186 | 145 | 201
e | KMn O % o t20s T 180 | 147 [ 200 | >0
°C_| KMnO,1% [254 (225 [210] 182 | 1521 205 | , o
5°C (bags) 254227 211 186 | 1.53 ] 2.06 '
0°C_| Hotwater | 254|245 1901 1.91] 160 | 208 | , o0
5°C 40°C 254|246 193] 193 | 163 | 210 .
o°C Hot water 2541239(201) 192 155 208 2.09
5o 45°C 2541241206 193] 158 210 )
Average of storage 4123 2.05
B siod 2541232204 | 187 | 154 |20
LSD. . A | B | C |AXB| AXC| BxC | AxBxC
P SR level 0.01 [005]002] 002005 NS N.S
2™ season
0°C 217196 1.80] 1.70 | 1.60 | 185
8
sc ] Gl 200 190] 180 ] i70] 191 | *°
0°C 2.17 | 1.70 | 1.60 | 1.43 | 1.28 | 1.64
2y )
sc | '™ Dyl iesTiso] 178175 185 ] 7
0°C . 12171153130 1.10] 0.92] 1.40
5°C CaCL3% o Tisliolise 140l 1] Y7
0°C | 2.17] 160 1.50 | 130 | 1.20 | 1.55
.6
soc | KMr O 1% 170 160 155 | 120 164 ] “%
0°C_| KMnO,1% [2.17 | 162 | 155 [ 135 | 130 | 160 | | co
5°C (bags) 2171 1.75]1.65] 1.60 | 130 { 1.69 :
0°C Hotwater [ 217 197|163 [ 160 | 117 [ L71 | .
5°C 40°C 31719 (180] 1.78 | 1.70 | 1.88 .
0°C Hotwater (217 180|170 | 160 [ 145 174 | |0
5°C 45°C 217194 | 1.79] 1.70 | 145 | 181 :
Averageofstorage | 5 15| 183 | 167 1.56 | 1.46 154
period 1.79
LsD A | B | C |AxB|AXC]| BXC | AxBxC
< A E% hevel 004 {008 [0.0370.06 | 0.04 ] 0.06 0.09
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Calcivm content (mg/gm):

Data in table (6) showed a gradual decrease in calcium content during
storage of Amaar apricot at cold storage (0°C & 5°C) in both scasons. The
untreated fruits as well as those treated with hot water 40°C and 45°C followed
by CaCl, 1 % contained the lowest values of calcium content compared with
other treatmems. Moreover, these findings were true at the two storage
temperatures (0°C and 5°C) and at the two seasons of the study. On the other
hand, fruits treated with 3 % CaCl, contained the highest values of calcium
content (0.638 & 0.618) & (0.603 & 0.590) during storage at 0°C and 5°C in both
seasons, respectively.

These results are in accordance with those obtained by (Hardenburg and
Anderson .,1979; and Drake et al ., 1966) who claimed that fruit decay of
Stayman apple fruits was delayed by dipping them in CaCl; at 4 % and stored at
0°C. This present a negative relationship between Ca conceniration in the peel
and the incidence of fruit decay .

Carotene content (mg/gm):

Data in table (7) showed a gradual increase in total carotene content
during storage at cold rooms (0°C & 5°C). The untreated fruits, as well as, those
treated with hot water 40°C & 45°C contained the lowest values of carotene
comparing with other treatments. More over, these findings were true at the two
storage temperatures (0°C and 5°C) and at the two seasons of study. On the other
hand, fruits treated with 3 % CaCl, and 1 % KMn O,_or bags gave the highest
values of carotene content (1.68 & 161 & 1.59) & (2.00 & 1.93 & 1.93) mg/gm
fresh weight during storage at 0°C and 5°C in both seasons, respectively.

These results are in agreement with those of Chopra et al., (1986) on
plums cv Santa Rosa dipped in 4 % CaCl; for 2 mimutes who found that the
highest color development when held at 21 — 26°C. Also, Ahlawat ef al,, (1980)
and Samia El-Oraby (1991) on guava and many fruits, illustrated that potassium
permanganate bags placed inside boxes lined with polyethylene, were the best
treatments and prolonged storage life, because it was quite effective in reducing
ethylene levels (Nwufo et al., 1994).

Sheilf-life: :
The effect of postharvest wreatments of CaCl,, potassium permanganat

and hot water applied to Amaar apricot fruits on characters afier removal from
cold storage at 0°C or 5°C for two weeks to 10°C and ambient temperature
(23°C) during both scasons are shown in tables (8 & 9 & 10 and 11) illustrating
that the highest weight loss and decay % and decreased shelf-life was in untreated
fruits followed by fruits dipped in hot water 40°C or 45°C, as fruit marketing was
(1 - 2 days) afier removal from cold storage to ambient temperature and (3 ~ 4
days) at 10°C.
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Table (6): Effect of postharvest treatments and storage temperature on
Calcium content (mg/gm) of “Amaar” apricot fruits during cold

storage.
Temp. | Treatments Storage periods in weeks (B) A"):’ AV.of
(A) (©) 0 1 2 3 4 Temp. Treat,
1" season
0°C 0.773 | 0.400 | 0.290 | 0.187 ] 0.155 | 0.361
e | Cr 7731035010387 (o170 0146 03531
0°C —10.773 | 0.423 ] 0.307 ] 0.192 | 0.171 | 0.375
soc | CACh 1% 0351 [0.293 [ 0.163 [0.146 | 0.358 | 0364
0°C 0773 (07171 0,653 | 0.537 ] 0.496 | 0.638
30 : .
s | 3% st ossi {0611 63511 0486 | o618 ] 28
°C_{ KMn 0,1 | 0773|0623 0530 0217 0200] 0470 |
5°C % 0773 0597 0.509 [ 0.197 | 0.175 | 0.456 .
0°C [ KMnO,1 [0.773 ] 0.560 [ 050003350250 0484 | o .
5°C | % (bags) [0.773 | 0.540 [ 04800300 0243 | 0467 | -
0°C | Hot water [0.773 | 0517|0370 0.240 [ 0213 | 0425 | o .o
5°C 40°C  [0.773 | 0503 | 0348 | 0.214 | 0.197 | 0410 | -
0°C Hot water {0,773 10.533}1032310.135]10.121{ 0.378 0.373
5°C 45°C 0773 10518103101 0.128 | 0.109 | 0.370 :
Average of storage | 993 | 0 529 | 0.415 | 0.252 | 0.222 | 0447
period 0.433
A ] B | C | A<B | AXC | BXC | AXBxC
LS.D. at5°
S.D. at S % level 1o o33 10.003 [ 6.009] 0.006 | 0.017 ] N.S N.S
2" season
0°C 0.846 ] 0.410 ] 0.310] 0.146 | 0.127 ] 0.368
s | Comtrol e 04000300 0131 [0.120 | 0355 | ¢4
0°C - | 0.846 | 0.429 | 0.230 | 0.157 ] 0.142 | 0.361
soc | 1% osas [0399 10213 Jo.42 (0138 | 0347 *407
0°C — 10846 | 0.729 | 0.627 | 0.419 | 0.393 | 0.603
0.649
sC | “*“"3 "% Ioga6 (0711 [ 0,614 | 0.399 ] 0.367 ] 0.59
0°C_| KMn O, 1 | 0846 | 0,626 | 0.517[ 0329 | 0308 [ 0.525 | o ¢y
5°C % 0.846 | 0.61% | 0.503 § 0.299]0.300 | 0512 | —
0°C | KMn 0,1 | 0.846 | 06001 0,503 | 0.307 | 0.295 | 0510 | o ¢
55C | % (bags) [0.846 | 0.590 | 6.500 | 0.295 | 0.290 | 0.508 |
0°C | Hot water | 0.846 | 0535 | 0.366 | 0.203 | 0.168 | 0424 | o .o
5°C 40°C [0846 0510035310189 (0163 | 0412 |
0°C | Hot water | 0.846 | 0.540 | 0.335 | 0.151 | 0.135 | 0.402 | o 4co
5°C 45°C [084610512]0328 | 014810131 ] 0393 |
Average of storage | 346 1 0543 | 0.407 | 0.239 | 0.220 [ 0436
period 0.445
A | B | C | AxB | AxC | BXC | AXBXC
D. at 5% le
LS.D. at 5% level [0 06 70.046 | 0.013 | 0.010 ] 0.027] N§ | NS
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Table (7): Effect of postharvest treatments and storage temperature on
Carotene content (mg/gm) of “Amaar” apricot fruits during
cold storage.

Temp. | Treatments Storage periods in weeks (B) A(’)}, AV, of
(A) © 9 1 2 3 | rom. | Treat
1* season
0°C 1127 138 | 147 | 153 [ 170 | 143
1.40
e | Comtrol a3 T8 1147 [ 156 [ 137
9°C o |LI2| 140 | 152 [ 155 | 177 ] 147 | | ¢
s ] CaCh 1% T30 (150 [ 152 [ 170 | 145 '
0°C v YLi2] 177 | Lo [ 194 (198 | 1712 | . o
soc | C*h 3% T 760 Thes | 184 192 | 1.63 )
0°C | KMnO,1 [ 112 | 154 | 173 | 181 | 196 | 1.63 | o
55C % Ti2 [ 155 [ 164 | 175 | 1.84 | 1.58 '
0°C | KMnO,1 | 112 162 [ 172 [ 178 | 183 | 161 | . o
55C | % (bags) | 1.12] 156 | 1.63 | 174 | 179 | 1.57 .
0°C Hot water | 1.12 | 1.55 1.65 1.72 | 1.82 1.57 1.56
50C 40°C 1121 154 { 160 | L70] 1777 1.55 ’
o°C Hot water | 1.12} 1.62 165 | 165 168 1.55 1.52
55C 45°C 112} 151 | 157 [ 155 | 169 | 1.50 '
Averageof storage |4 15| 15 | 161 | 169 179 157
period 1.52
A | B C | AxB | AxC | B*C | AXBxC
0,
L.S.D.atS % level [ et o5 (0067 | NS | NS | NS | NS
. 2" season
0°C 162 ] 170 1 189 ] 200 | 213 ] 187
s Ot et Te s 195 [ 200 1821 +M
0°C 162 | 178 | 193 | 207 | 2271 193
L1 .
soc ] SV G 17 {18 [ 196 (300 ] 188 ]
0°C 162 | 1.02 | 206 | 2.16 ) 2.30 | 2.01
CaCl, 3 % .00
sc | P T T T 223 | 236 | 199 | >
0°C | KMnO,1 | 1.62 [ 175 | 199 [ 210 | 226 | 195 | o
55C % 162 | 174 | 191 | 2.05 | 217 | 1.90 .
0°C [KMnO, 1| 162 17 [ 194 [ 210 2251 194 | oo
$5C | %% (bags) | 162 | 178 | 1.93 | 2.05 | 2.15 | 191 y
0°C_| Hotwater | 162 [ 178 { 185 | 209 | 218 1o1 | =
5°C 40°C 162 | 176 | 193 | 203 | 211 | 189 y
0°C | Hotwater | 162 | 174 | 190 [ 202 (219 | 190 | oo
5°C 45°C 162 | 175 ] 193 | 202 | 214 | 1.89 .
Averageof storage | 4 o5 | 176 | 193 | 206 | 2.18 |13
period 1.89
A | B C | AXB | AXC | BXC | AXBXC
L.S.D. at 5 % level
Ao e level I0.016 1 0.103 | 0.037] 0,035} NS | 0.052 | NS
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Table (8): Fruit quality of Amaar Apricot cultivar after removal from 2
wecks of Storage at 0°C to Ambient temperature.

Treatments] 2" | Decaye la Pt | rssve |Aaddiy
Weight Y AP keting] e [Ad
T
Prop. R N S R E P
Control {11.09]11.53{24.42!26.50] Fair | Fair t bizeof13}180]1.70
CaClL 1% [ 967 | 904 |1720[2074] Fair | Fair { 2 | 2 [1320{1480]178] 160
CaCl,3% ] 5.96 | 7.80 [ 420 | 4.38 [Good[Good] 4 | 4 [1370016.00]120] 130
KMnO,
” 67217931593 { 670 [Good|Good| 4 | 4 {1350|1590f135]1.45
KM O,
892 ] 955|814 ] 851 [Good|[Good] 4 | 4 {13.30{1415)1.50]155
%a (bags)
Hot water : .
930 [1030{22.1¢|23.70) Fair { Fair f 1+ { 1 |1300]1390d169]160]
#°C
Hot wate 3
:;'; " 11029]10.32{21.83|2305) Fair { Fair | 1 | 1 |13.00]1425]160]156
LSDuts%| 081 | 238 laes{396] - | - | - [ - {0766 Jotz]ooo

Table (9): Fruit quality of Amaar Apricot cultivar after removal from 2
weeks of Storage at 5°C to Ambient temperature,

Trestments] =" | Decayw |a Fruit | pssse |Acidity
rea n Ch (] arance A N €h (]
Weight% Y ppe Marketing ’

PI‘OP- 1. 2!‘ llt 2-‘ ll'l 2“ llt zll lll 2li ll! 2-‘
Control [12.36{12.79]39.60(35.67| Fair | Fair 12.65)13.75}1.70) 1.60
CaCl 1% | 9.76 | 9.95 {18.20[ 19.67| Fair | Fair 2 [13.30] 148016501 55
CaCl,3 % }6.70 | 8.00 | 4.90 | 4.85 | Good | Good 13.80) 16.10]1.15] 120

KMn O
" * 1713|812 | 6.15 | 6.88 |Good|Good| 4 | 4 [13.60]15.95{1.30(1.40
(]
KMun O
MaO: 1507 |10.00] 8.90 | 9.00 | Good|Good| 4 | 4 [13.40{1420{1.45}1.50
% (bags)
Hot water , .
15.42)16.16]24.50|24.58| Fair | Fair { 1 | 1 [13.10]13.95{1.60{1.50
40°C
Hot wat

0‘5':::“ 13.67)14.61]23.40[23.00| Fair | Fair | 2 | 2 [13.25)14.30]1.55{1.58

Lspasu| 101 | L1369 foz2] - | - | -1 - loss|o74]o10]o0s
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Table (10): Fruit quality of Amaar Apricot cultivar after removal from 2

weeks of Storage at 0°C to 10°C.

Loss of ' Fruit
Decay¥e A T.5.8.% |Acidity¥
Treatments Weight% cay e ppearance Marketing . cidity%
Pﬂ)p. 1!1 2!1‘ 1!‘ 2!‘ 1ll 2!‘ lll zll 1!! 2!‘ lll 2-‘
Control 17.95]8.92§20.13{23.10f Farr | Fair 3 112.50113.60]1.87}1.67
CaCl,; 1% }5.0015.12§14.46[20.29| Good |Good 4 112.96114.7011.80]1.55
CaC1;3 % }3.0913.381 2.29 | 3.10 {V.Good | Good] 7 7 113.60116.50]1.60]1.02
KMnO, §{
o * 13.8414.12] 2.95 | 418 [ V.Good | Good] 7 7 |13.40115.90}1.65]1.15
KMnO, .
47414971438 j 5.12 {V.Good | Goed] 6 6 [13.20114.0001.70]1.20
% (bags)
Hot water
g 5.90]5.95}18.54{19.59y Fair | Fair] 4 4 112.90113.80}1.7811.45
40°C
Hot water . .
45°C 5.381543]117.6211715{ Fair { Fawr} 4 4 113.00014.0041.7611.50
LSDat5%]1.06:0.44}1.49 ) 1.32 - - - - 1030 [ 0.43 {0.05]0.05

Table (11): Fruit quality of Amaar Apricot cultivar after removal from 2
weeks of Storage at 5°C to 10°C.

Treatments] "7 | Decaye | Appesrance | ™ | 155% [Acidityn
C .8.5.%
Weight] o3 7e | APPERATANCE by rketing o (rodiee
Pmp’- lﬁz.‘ lﬂ 2.‘ 1‘ 2.‘ 1!‘ 2" 1!‘ 2‘!‘ 1!( 2“
Control 19.6719.04§18.20§19.97) Fair [ Fair{ 3 3 J12.40013.6001.8011.75
CaCl; 1% )5.67(6.35115.20{16.13] Good |Good| 4 4 hizsoli39001.75]1.65
CaCl, 3% }3.4714.12] 3.05 | 4.10 { V.Good | Good} 7 7 113.90114.30]1.21]1.29
KMnoO, '
o 4.15[4.9715.10 { 5.6 }V.Good|{Good| 7 7 §112.95114.00§1.3811.30
i
KMnoO,
5.00(5.3016.70 | 6,12 }V.Good|Good] 6 6 [12.90114.50]1.53(1.50
% (bags) ‘
Hot water . .
6.2716.15[15.50({14.12) Fair | Fair | 4 4 112.76113.90)1.63[1.59
40°C
Hot water . .
45°C 6.00]5.9014.30{14.00] TFair | Fair | 4 4 112.30]12.6031.90]1.65
LSDat5%]0.6810.60]2.49 | 1.92 - - - - [0.14{0.12 10.0410.02
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Fruits treated with CaCl; at 3 % and potassium permanganate 1 %
solution or bags placed inside the boxes gave the lowest weight loss and decay %,
increased T.5.5. % and shelf-life (4 days) after removal from cold storage at 0°C
or 5°C for 15 days to ambient temperature and (7 days) after removal from cold
storage at 0°C or 5°C for 15 days to 10°C in both seasons.

These results are in agreement with those of Nwufo ef al,, (1994) on
avocado fruits who found that potassium permanganate application extended the
shelf-life because it was quite effective in reducing ethylene levels (Scott er af.,
1970). In addition, postharvest applying KMn O, had the potential to retard tissue -
softening of Zaghloul dates, resulted in less clectrolyte leakage, and improved the
fruit marketability (Farag, 1988). Also, Ahlawat et af, (1980) and Samia El-
Ormby (1991) on guava and many fruits whose indicated that potassium
permanganate bags placed inside the boxes lined with poiyethylene, were the best
treatments on reducing storage losses and prolonging the storage life.
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