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EFFECT OF DELAYING PRE COOLING TREATMENT ON
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SEEDLESS" AND "FLAME SEEDLESS"” GRAPES.
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ABSTRACT

Thompson Seedless and Flame Seedless grapes were harvested at maturity
stage from a private farm at Cairo-Alex. desert road. Fruits were cooled using ice
inside polyethylene bags to protect them from directly touch with ice. Fruits were
cooled after 0, 1, 2, 3 hours after harvest or non-coaled (control). Fruits were left
under the shadow of vines until cooled and were transported to the Jaboratory to be
packed inside perforated polyethylene bags (40 mm and 400 halls per m?). and stored
at 0« C and 90:95 % RH for 35 days. Weekly intervals samples were taken to
determined decay, weight loss, and shatter incidence, berry firmness, bunch
freshness (stem color and dryness, berry appearance), total soluble solids and total
acidity contents were measured and tabulated. Post harvest pre cooling treatments
significantly reduced decay, weight loss, shatter, total spoilage incidence of grapes
during storage. Also, pre cooling treatments had a significant effect on reducing the
softening rate in berry firmness of grapes during storage. Moreover, post harvest pre
cooling treatments had a good effect on totai soluble solids and total acidity contents
of grapes during storage. Moreover, in the most studied parameters were not affected
significantly differences among the first three treatments (post harvest pre cooling
after 0, 1, 2 hours from harvest).

These results confirmed that , post harvest pre cooling treatments have to be
done within 2 hours at the maximum delaying period in order to maintain grapes at a
good quality for long distance transportation or long storage period.

INTRODUCTION

Grape is considered the second fruit crop in Egypt. The planted area
reached in (2002) 152488 faddan, while the productive area reached 133897
faddan which produced 1073815 tons according to Horticulture General
Administration , M.O.A. (unpublished data). Egypt has a good opportunity for
increasing the quantity of the exports from grapes. However there are some
inhibitors facing increasing of the Egyptian exported quantity of grapes. Lack
of the pre cooling equipments and even if they are found it will be far away
from the main production area, is one of these inhibitors.

Actually, there was a limited of literature on grape focusing directly on
pre cooling, so this report will depend on ail the availabie literature in this
field. However, the literature will be arranged according to its position in the

horticulture classification and it's relative to grape.
: It has been reported that deterioration occurs much more rabidly at
warm than at low temperatures, the more quickly field heat is removed after
harvest, the longer the produce can be maintained in good markeTable
condition in storage and transport. Massignan et af(1998) and Mohamed
(1998) on grapes , Maezawa & Akimoto (1995), Mokkila et al1997) on
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strawberries , Kaska et al (1998) on sweet cherry , Brusewitz et al (1992)
and Giauque et al (1997)on peach, Hussein et al(1997) on pear, Nanos
et al (1999) on apricot, Martinez et al (1997) and Puttaraju & Reddy (1997)
on mango.

It has been reported that, forced air cooling of grapes immediately
after picking rather than 24 hours later inhibited "B. cinerea” development,
that meaning reduced decay [(Jooste, (1987)]. Similar results were confirmed
by Mohamed (1998) on grapes, Kapse et al (1997) on mango.

Chapon et al(1991), Mohamed (1998) and Crisosto et al (2001)
proved that, post harvest pre cooling significantly decreased weight loss
incidence of grapes during storage. The last author added that, post harvest
water losses from Flame Seedless was influenced by temperature and length
of cooling delaying. Flame Seedless grapes lost 0.19: 0.92 % of weight after
4 hours delaying at field temperature compared with 1.38 % after 8 hours
delaying. The same results were concluded by Kapse et a/(1997), Puttaraju
and Reddy (1997) on mango, Celikel et al(1998) on figs.

Mohamed (1998) reported that, post harvest pre cooling significantly
decreased shatter percentage of grapes during storage.

Popushoi et al (1986) in their study on 4 early Table grape cultivars
mentioned that, losses during transport after pre cooling were lower than in
the control. These results are confirmed by Kawada and Kitagawa (1987) and
Mohamed (1998).

Mohamed (1998) in his study on Flame Seedless and Ruby Seedless
grapes indicated that, post harvest pre cooling significantly reduced the
softening rate of berries in the stored grapes. ,

It has been mentioned that, pre cooling of grapes immediately after
picking rather than 24 hours later improved fruit freshness and appearance
[Jooste (1987), Mohamed (1998) and Crisosto et al (2001)). Similar results
were suggested by Jakson et al/ (1999) on blueberry (Lowbush cv.).

On contrast, Ben et al (1984) cleared that, although forced air pre
cooling of Perlette grapes maintained berry freshness, it accelerated the
desiccation of the stems and pedicels even when the humidity of the forced
air was high. .

it has been reported that, pre cooling reduced the increasing rate in
total soluble solids during storage [Mohamed (1998) on Flame Seedless and
Ruby Seedless grapes and Maezawa &Akimoto (1995) on Nyohou
strawberries).

Pre cooling treatment reduced total acidity contents of grapes during
storage. Similar resuits were recorded by Maezawa & Akimoto (1995) on
strawberries. On contrast Mohamed (1998) found that pre cooling treatment
increased total acidity contents of grapes during storage.

The purpose of this study is to determine the effects of delaying post
harvest pre cooling treatment on quality and storability of Thompson
Seedless and Flame Seedless grapes. o
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Figure (1) Effect of delaying pre cooling treatment on T.S .S. contents of grapes during
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MATERIALS AND METHODS

This investigation was carried out during two successive seasons
(2001 & 2002 for Thompson Seedless and 2002 & 2003 for Flame Seedless
grapes) at Hort. Res. Inst. Giza, Egypt. Fruits were picked in the early
morning at maturity stage (Thompson Seedless according to Winkler, 1932
and Flame Seedless according to Mohamed, 1994) from a private farm at
Cairo-Alex. desert road. Vines were 15 and 10 years old for Thompson
Seedless and Flame Seedless grapes respectively, planted on a spacing of
2.0 x 3.5 m in sandy soil , trained according to cane pruning under drip
irrigation system , uniform in growth , in a good physical condition and
subjected to all cultural practices. At harvest, fruits were divided into 5
treatments 0, 1, 2, 3 hours between picking and pre cooling treatments, or
none cooled (control). The ice cooling system was used in pre cooling
treatments. The ice was enclosed in polyethylene sheets to protect grapes
from touch with ice. Grapes, for all treatments were held under the vines'
shadow during the period before pre cooling treatments. The grapes were
transported to the laboratory where packed in carton boxes inside perforated
polyethylene bags (40 mm and 400 hali per m®) and stored at 0°c and 90:95
% RH for 35 days. Each treatment had four replicates (1 box contains 2 kg of
grape) .Three replicates were used in order to determine the physical
characteristics. The other replicate was used for the chemical analysis. The
stored fruits were examined at weekly intervals; a sample from each
treatment was taken to study physical and chemical changes.

During storage decay, shatter, weight loss percentage were
calculated according to the equal [weight of decayed or shattered berries or
weight loss per box *100 / the initial weight of box]. Total spoilage percentage
was calculated as the sum of the last three parameters (decay, weight loss
and shatter percentage). Berry firmness were estimated in 15 berries by Ifra
texture analyzer instrument using a penetrating cylinder of 1 mm of diameter
to a constant distance 1 mm inside the skin of berry and by a constant speed
2 mm per sec. and the peak of resistance was recorded per gram. Bunch
freshness = (stem color + stem dryness + berry appearance) / 3, stem color,
dryness and berry appearance were estimated as shown in the following

chart:

Degree The

property 1 2 3 4 j
Stem color Green _|Little brown | Little green | Brown |
Stem dryness Plump 50% dry Dry Very dry
Berry appearance Excellent Good  |AccepTablel Poor

Total soluble solids were estimated by using the Abbé refractometer.
(A.O.A.C., 1980). Total acidity contents were estimated by titration against
0.1 N. sodium hydroxide using phenolphthalein as indicator. (A.O.A.C,,
1980). Data were subjected to analysis of variance as a factorial experiment
in random complete design as described by Snedecor and Cochran (1980).
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RESULTS AND DISCUSSION

Effect of delaying post harvest pre cooling treatment on the physica
and chemical properties: '
Decay percentage:

Data presented in Table (1) show clearly that, decay percentage in
Thompson Seedliess and Flame Seedless grapes was increased as post
harvest treatment was delayed throughout the two seasons of this work. Aiso,
it is clear that there were no significant differences between the first two
treatments (after 0 and 1 hour treatment) in the two cultivars of this work.
However, there was a significant difference between the effect of the first (pre
cooling after 0 hour) and the second (pre cooling after 1 hour) on decay
percentage of Flame Seedless grapes during the second season.

Concerning the interaction between post harvest treatment and
storage period, the data as well showed that, there were no significant
differences between the effects of all pre cooling treatments regardless of the
control treatment until the second week of storage.

These resuits are in line with those obtained by Jooste (1987),
Mohamed (1998), and Kapse et a/(1997).

Weight loss percentage:

It is clear from data presented in Table (2) that, weight loss
percentage in Thompson Seedless and Flame Seedless grapes increased
significantly with the delaying of post harvest pre cooling treatment in the two
seasons of the investigation.

Concerning the interaction within treatments, data also appeared to
reflect that, there were no significant differences between Thompson
Seedless grapes pre cooled after any delaying period until the third week in
the first season and until the second week in the second season. Although,
these differences were significant from the first week in Flame Seedless
grapes cultivar during the first season, however they were not significant until
the fourth week during the second season.

These results are in harmony with those confirmed by Chapon
(1991), Kapse et al(1997), Puttarju & Reddy (1997), Celikel et al(1998)
Mohamed (1998), and Crisosto et af (2001).

Shatter percentage:

Data obtained in Table (3)show that, shatter percentage increased
with the extension of delaying period. However, there were no significant
differences between the first three delaying periods during the second season -
in Thompson Seedless grape cultivar and in the two seasons in Flame
Seediess grape cuitivar in the current study.

Concerning the interaction within treatments, data also reveal that,
there were significant differences between pre cooled and control grapes
after the second week in Thompson Seedless grapes and after the first week
in Flame Seedless grapes. However, there were no significant differences
between the first three pre cooling treatments till the end of this work in
Thompson Seedless grapes during the two seasons.
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Table (1) Effect of delaying pre cooling treatment on decay % of Thompson Seedless and Flame Seedless Grapes during storage at 0°C

Variety Thompsoa Seedless Flame Seedless
Scason First season (2001) Second season (2002) First season (2001) Second sesson (2002)
; Trest | Ti T2 T T4 TS |Mema | TI | T2 Lk T4 TS {Mem | T1 | T2 Lk T4 TS | Memn | TI { T2 Lk T4 TS | Mean
] 00 | 00 | oo | 00 | 00 | 000 |00 00| oo 00 | 00 | 000 | 0o 00| o0 00 | 00 | coo ) oo)oo]| oo 00 | oo | 0o
7 00 | 00| 00| 00 { 00| coo |08 | oa| os 10 | 13 | 068 |00 ] 00| o0 00 | 0o | 000 | oo oo o0 00 | 00 | oo
14 01 | on | 03 | o4 | 10 ] 039 |07 ]| 08| 10 19 | 27 1123 | o4 | 08| 02 14 |09 070 (02| 08| o3 08 | 14 | 087
21 032 | o5 | o9 14 | 20 [ 110 | 20] 20| 28 30 | 70| 239 |oa 2] 10 28 | 22 | 148 |04 | 10] o8 18 | 22 | 124
28 00 | 09 | 28 | s3 | 75 | 342 ] 20| 41| 88 61 [188 | 722 | o9 | 18 | 23 34 | ss | 2722|0412 ]| 18 19 | 20 | 120
35 19 | 27 | a3 | 63 |18 ] 875 | 38| 48| o3 109 {208 025 [ 36 [ 30 | 43 a7 | o3| ase |19 |37 s0 83 | 70 | 438
Mean 081 | 070 | 136 | 257 | 383 | 170 |105 | 208 | 272 | 402 | 764 | 366 008|107 137 | 200 | 207 | 168 {040 | v10| 120 | 184 | 225 138
LS D at 5% level L S D at 5% level LS D at 5% level L S D at 5% level
Factor | P.T.(a) | SP.O) | A*B Factor | PTa) | SP.®) | A°B Factor | P.T.(a) | SP(b) | A*B Factor | PT(a) | SP.®) | A*B
Value 044 | 049 | 107 Value 094 | 103 |22 Value 092 | 101 (228 Value 045 | 049 { 109
PT(ay~ Postharvest treatment SP (b~ Storage period A*B= The interaction
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Table (2) Effect of delaying pre cooling treatment on weight loss % of Thompson Scedless and Flame Scedless Grapes during storage at

0°C
Variety Thompson Seedless Flame Seedless
Scason First season (2001) Second season (2002) First season (2001) Second season (2002)
;‘:' Tet [ T1 | T2 | T T4 TS [Men | I [ T2 | T3 T¢ | T8 |Mem | TI T2 | T T4 [T [Men|T1I {2 | T T4 | 15 | Mean
0 00 | 00 | oo | 0o | 00 | 000 | 00| 00| o0 00 |00 (000 |00 (00| o0 00 (0o [ 000 | 0o 00 oo 00 | 0o | 000
? 09 | 18 | 18 | 99 | 28 ) 97209 )0y ] 02 05 | 05 ] o027 | 02|02 os 12 | 13 | oeo | 05 | 03 | oe s | 13 | o0s2
14 19 | 22 | 24 27 | 35 | 284 | 04 | 08 | 11 15 | 18| 194 | 08| 10| 14 18 [ 19| 128 [ 00| ce| 12 os | 1o | 108
21 20 { 36 | 34 | 48 | s4 [ 307 | 18| 18| 23 20 {32 | 2% {10 17| 19 t8 (28 | 1728 ] 13| 0] 12 18 ] 27 ) 19
23 44 | 80 | 88 ] 720 { 78 | 508 | 28 [ 28] a6 42 | s0 | 363 | 18 | 28 | 20 27 | 31 | 208 | 20|10 ] 32 31 40 | 303
3 53 | s6 | 74 as | 103 | 742 | 35 | 35| 4s 87 | 88 | 478 | 21 | 38 | 35 37 | 42 | 341 [ 30 ] 30] 30 s | 81 | 400
Mean 268 | 301 | 340 | 491 [ 493 ] 360 130 (181 { 198 | 248 | 262 203 [o0s{ 152 172 | 180 218 183 143 197 75 | 183 | 281 ) 174
L S D at 5% level L S D at 5% level LS D at 5% level L S D at 5% level
Factor | P.T.(a) | SP.®) | A*B Factr | PT.(a) | SP(b) | A°B Facwr | PT(0) [ SP®) [ AB Factor | PT.(a) | SP(b) | A*B
Value 074 | os 181 Value 027 | 029 {068 Value 03 | 033 [0M Value 0.36 04 | o089
PT.(ay Postharvest tresment S.P.Ab) Storage period A*B= The interaction
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Table (3) Effect of dclaying pre cooling treatment on shatter % of Thompson Seedless and Flame Seedless Grapes during storage at 0°C

Varicty Thompson Seedless Flame Seedless
Season First season (2001) Second season (2002) First season (2001) Second season (2002)
,i Tew | Ui R | M| T T (Man| || T | T |75 Man 1|2 | B | ™ [T M| {m2| B | 14|75 Mem
0 00 | 00 | 00 | 00 | 00| coo{o00{o0o]| a0 | c0 | 0o |ooo |oo{oo! oo | 0o |00 | 000 |co]oo| 00 | oo | 0o | oo
? 00 [ 00 | 00 | 00 |00 | o000 |04 ]| or| o8 | o8 | o8 {0 {00 00| 0o | 00 |00 {000 {oo]oo]| 0o | oo | 00| 000
14 o1 02| 09 | o8 | o7 o jos |10 99 | 11 Jaa]ro1 [17)10]| 18 [ 16 [w2fom| ]2 20 | 15 |12/ 300
2 08 07 07 1.2 18 j o9 | 14| 22 28 29 48 | 273 | 32 | 14 3 3 04| 09 2..l 18 s 8.1 w1 680
2 t8 | 20 | 20 | 20 |30 | 240 | 7a | 78| @1 | 187 |21 {1a0cf 107 s0n ] 193 | sa0 {ser fser| a5 | 64| o4 | 210 | 259 | 1308
33 39 (4o [ a6 | w3 | 7a|ss7 |ss|re2| e | a6 |ee |2or |1e7 220 2ms | s [s3fmesfr22]ee) 21 | w00 |s7 |00
Man | 108|128 ) raa | 1m0 Jzae | 1se [a2s [sor | as | oms |37 a2 |57 a0 | o7 | ses | M3 03 [aas{ass| eee | 1ras 11 e
L S D at 5% level LS D at 5% level LS D at 5% level L S D at 5% level
Facwe | PT(a) | SR | A°B fax | pT@|sem | A Facor | PT(0) | SP.) | A°B Factor | PT.0) | Py | A®B
vase | 036 | 039 |oes Value 160 | 129 | o vae | 326 | 36 |s0s value | 289 ] 347 | 709
PT(y | Postharvest veatment SP@d)>~ Storage penod A°p- The interaction
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Regarding Flame Seedless grapes, this trend was noticed in the second
season only, but the third pre cooling treatment was associated with
significant higher shatter percentage than the first two pre cooling treatments
in the second season. These results are in accordance with those found by
Mohamed (1998).

Total spoilage percentage:

According to data shown in Table (4), total spoilage percentage of
Thompson Seedless and Flame Seedless grapes increased significantly as
well as pre cooling delaying period increased during the two seasons in this
investigation. Moreover, there were no significant differences between the
first two pre cooling treatments in Thompson Seedless and between the first
three pre cooling treatments in Flame Seedless grapes during the second
season in this investigation. Concerning the second season, there was no
significant differences between the first two pre cooling treatments in the two
cultivars of this work.

Concerning the interaction within treatments, it is clear that there
were no significant differences between all pre cooling treatments until the
third week in the two seasons in Flame Seedless cultivar and in the second
season in Thompson Seedless cultivar. Moreover, during the first season in
Thompson Seedless there were no significant differences between all pre
cooling treatments until the second week only. These results are in
agreement with those reported by Popushoi et al (1986), Kawada &Kitagawa
(1987) and Mohamed (1998).

Berry firmness:

Data presented in Table (5) clearly show that, berry firmness of
Thompson Seedless and Flame Seedless grapes decreased significantly with
the delaying of the pre cooling treatments during the two seasons of this
investigation. However, the data also indicated that, there were no significant
differences between the first three pre cooling treatments, for both cuitivars in
this respect.

These resuits are in line with those suggested by Maezewa &
Akimoto (1995), Kapse et al(1997), Lulla et al(1997), Puttarju & Reddy
(1997), and Mohamed (1998).

Bunch freshness:

Data presented in Table (6) cleared that, the deterioration rate of
Thompson Seediess and Flame Seedless bunches was inhibited by post
harvest pre cooling treatments. Also it is clear that, the inhibition rate
increased as well as post harvest pre cooling treatment was done quickly.
Moreover, data also confirmed that, the three examined periods of delaying
(0, 1 and 2 hours after harvest) pre cooling treatments had the same effect on
bunch freshness (berry appearance, stem color and dryness) at the same
individual storage period. These results are in accordance with those

mentioned by Jooste (1987), Mohamed (1998), Jakson et al(1999), and
Cristosto et a/(2001). On the contrary these results dlsagree with those
reported by Ben et al(1984), they mentioned that, forced air pre cooling
accelerated the desiccation of the stems and pedicels of grapes during
storage.
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Table (4) Effect of delaying pre cooling treatment on total spoilage % of Thompson Seedless and Flame Seedless Grapes during storage at

0°C
Variety Thompson Seedless Flame Seedless
Season First season (2001) Second season (2002) First season (2001) Second season (2002)
el i n ) % [T MM || D | M TS M| T 2] B | T T M| T[T B[ T | TS| Mean
o oo [ o0 | 0o | oo [oo | 000 | 00| oo] 0o | 0o | 00| o000 |oofoo| 0o | 00 |00 | 0o |0of00] 0o | a0 | oo | oo
1 o9 [ 1o | 18 ) 1o |28 |12 [r0f2] 12 | 20 | 20| 177 |02 02| o8 | 12 |13 oee|os[0s]| os | o5 | 13 ] e
1 22 [ 28 ) 28 | 36 Je3 |32r |18 |24 32 | 28 |87 | 338 | 2s) 26| a7 | a7 |30 sas |20 |24 a5 | a8 |ras] sz
2 37 48] 80| 70 100 et |s2|e3] 75 | 6o [1ar]aso | ar|a2| 59 | 70 |21 ora | aa |26 04 | o5 |240] 08
3 87 | 79 | 103 | 182 [ 101 | 1nee | 120 | 1aa] 172 | o |see | 2000 (124 ras| 163 | 779 | 427 (20w 60 (101 122 | 280 |ma|1rma
2 M| 130 ] 172 | 231 | 93 |17 | 220 | 27| 2m0 | se2 | 738 | 4108 |2ea 208 | 203 | 432 [867 [ 348|170 | 27| 359 | s12 | 658 | 2amn
Mean | 400 | ase | a1 | oas | "0 aes | 720 | ese| veo | o0 | g% | a0t 754 [03n | cos [ 1240 [ 2% | 1200|527 en | 0oy | w0z [ 27| wme
L S D at 5% level L S D at 5% level LS D at 5% level L S D at 5% level
Facor | PT(0) | SPO) | A°B Facr | PT.0) | P | A*B Facr | PT(0) | SP.) | A°B Ficx | PT(0) | SR | A"B
vae | 128 | 14 |an valwe | 228 | 25 | ss8 Vale | 327 | 258 |79 Valse | 347 | 346 {778
P.T(a)= Posthasvest treatment SP(b)= Storage period Atf= The interaction
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Table (5) Effect of delaying pre cooling treatment on berry firmness of Thompson Seedless and Flame Seedless Grapes during storage at

0°C
Variety Thompson Seedless Flame Seedless

Season First season (2001) Second season (2002) First season (2001) Second season (2002)
|':: Tew [ TI [ T2 [ T3 T4 [ TS [Mean | Tt | T2 | T T4 [T [Men|[T1 [T2 ]| T T4 [T |[Man|TW | 2| D T4 | TS | Mean
0 23| 23| 23| 203 | 283 | 2000 | 327|227 | 227 | 327 | 327 | 3270 | 381|381 3s1 | 381 [3s1 | 305|363 383 363 | 363 |23 30
7 308|275 | zme | 3 | 274 | 2me6 {302 25| 281 | 222 | 272 | 2m2¢ (361|269 359 | 342 | 234 | 352035838 352 | 01 [ 28] m
14 779 | 200 | 259 | 240 | 250 ] 2904 | 2ma {230 22 | 282 | 2432500 [372] 384 ]| 359 | 352 | 2321 |3s3e 340382 325 | 348 | 328 | 168
n 250 | 289 | 219 | 200 | 225 | 2300 | 2m3{203| 278 | 245 ]| 224 | 2500 | 365|352 | 321 | 322 | 304 | 3328 326|338 338 | 321 | 300 | 3248
2 205 | 200 | 215 | 200 | 108 | 2250 | 299|202 222 | 218 | ve7 | 2284 | 334 ] 229 ] 33 | 308 | 267 | 3138307 [318] 322 | 204 | 203 ] 3070
35 224 | 207 | 22| wa [ 167 | 2040 | 213|220 ] 234 | 197 | 166 | 2080 | 200|278 | 282 | 204 [ 230 | 2644 305 (208 207 [ 304 [ 257 | we2
Man | 770 ] 230 | 2ee0 | 208 | B¢ | zs0s | 78| 29| sees | 203 [ 30 [2sme [ 35001304 sane | s27s | N0 02 [ 4] B0 s | s2es %00 | 2

L S D at 5% level — L S D at 5% level LS D at 5% level LS D at 5% level
Factor | PT.(a) | SP(®) | A*B Factr | PT(0) [ SPO) | A°B Fictx | PT(2) [ SP®) [ A*B Factor | PT.(a) | SP(b) | A*B
Value 278 | 304 | 68 Value 228 | 25 | ss8 Value 21 23 | a1 Value 214 | 234 | 32
P.T(a)= Postharvest trestnent J S.P.)= Storage period AB= The interaction

£002 48qWasa( ‘(Z1)eZ “Alun einosuey 13s "auby T



vecs

Table ( 6) Effect of delaying pre cooling treatment on bunch freshness of Thompson Seedless and Flame Seedless Grapes during storage at

0°C
Variety Thompson Seedless Flame Seedless
Sexson First season (2001) Second season (2002) First season (2001) Second season (2002)
Pi Trewt | TH | T2 | T3 T4 TS [Mn|T1 {T2 (| T T4 T [MmiT|T2| T T4 | TS |[Men | W | T2 | T3 T4 TS | Mean
[} 10 101 10 10 J 10 100 )0 )0 ) 10 10 |10 100 ]10]10]| 10 10 [ 10 ] 100 ] 10]|10] 10 1.0 10 { 100
? 10 | 10| 10 10 [ 13 ] 107 |10 10] 10 10 | 12 {100 |10 |10] 10 10 [ 101108 {100 10 10 10 | 100
14 1011l w 13 |20 |27 {1010 10 1 19 {120 |10 ] 0] 19 11 18 ] 120 | 10 | 10| 19 11 20 | 124
21 1] 11 ] 13 20 | 28 | 187 | 10| 10 ] 12 20 [ 27 [ 180 | 10| 10 | 13 18 | 28 | 149 | 10 10| 13 17 | 28 | 1%
2 21 | 21 | 24 30 | 37 {287 f 17| 18] 24 27 | 37 | 230 | 17|20 23 | 28 |37 | 244 | 18| 20| 23 28 | 39 | 29
38 27 | 29 | 29 33 | 40 | 398 | 24 | 28| 27 30 | 40 | 200 | 27| 30 ] 30 34 J 4o |3z y27 )30 30 37 | 40 | 3w
Mean 148 | 152 ) 1810 | 104 [ 248 | 180 {138 | 14| 150 ] 18 {241 ] 109 139 ] 150 183 | 178 | 233 | 173 | 141|182 163 | 183 | 244 | 177
LS D at 5% level L S D at 5% level L SD at 5% level LS D at 5% level
Factor | P.T(s) | SP(b) | A*B Factor | P.T(a) | SP(B) | A*8 Fictor | P.T.(a) | SP.(b) | A*B Factor | P.T(a) | SP.(b) | A*B
Value 019 | 021 } D46 Value 0.44 | o1s | 033 Value 02 022 | 05 Value 017 | 019 [ 043
PT.(a)= Postharvest ircatment S.P(b)= Storage period A*B= The interaction
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Total Soluble Solid contents:

According to data presented in Table (7) there was no significant
differences between total soluble solid contents of grapes either pre cooled or
non pre cooled. However , data shown in Figure (1) and the interaction
between these factor under study proved that, post harvest pre cooling
treatments significantly reduced the increasing rate of total soluble solids
contents of grapes during storage. Total soluble solids contents of non pre
cooled grapes increased during storage to reach the maximum value, then
tended to decrease until the end of storage period. Moreover, and this
decreasing was delayed in the pre cooled grapes.

These results partially agree with those findings of Maezawa &
Akimoto (1995) and Mohamed (1998). They mentioned that pre cooling
treatments reduced the increasing rate of total soluble solid contents of
grapes during storage.

Total acidity contents:

Data shown in Table (8) and Figure (2) confirmed that, although pre
cooled grapes had less total acidity contents than non pre cooled grapes, yet
there were no significant differences between total acidity contents of grapes
either pre cooled or non pre cooled. However, it is clear that, post harvest pre
cooling treatments significantly inhibited the decreasing rate of total acidity
contents of grapes during storage. Also, post harvest pre cooling treatments
delayed or prevented the decrease occurrence in total acidity contents of
grapes during storage, for both cultivars.

These results are in agreement with those obtained by Kim (1995),
Maezawa & Akimoto (1995). On contrast they disagree with those suggested
by Mohamed (1998).
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Table (7) Effect of delaying pre cooling treatment on T.S.S. % of Thompson Seedless and Flame Seedless Grapes during storage at 0°C

Variety Thompson Seedless Flame Seedless
Semon First season (2001) Second season (2002) First season (2001) Second season (2002)
ol u siMeal T 2| D | ™[V Mm|T R DB|MT | Mmi T (T2 B T4 ] TS| Mem
) 92| 162] 102 ] 162 {102 ] |{ne{ra] 178 | 7o | e | 1mes | 10a]r0a| 188 | 18e | 108 | 100 [ 105|105 108 | 105 | ws | 160
7 00| 108|100 | 100 |1es| s {ns| vz v2o | w2 | e ]smor|107] 04| 108 | 189 | 192 1970 {109 | 1m0 | 102 | 192 | 194 { 100
1 10a | 198 ]| 199 ] 200 200008 | vea]ama] 1os | 107 100 | 1est [ 107|108 ] 198 | 194 | 107 | 1020100 101| 100 | 108 {203 10y
21 wr{22) 23] 208 {207]228) 105 08] 193 | wa | 1001001 | 10a]108] 108 | 197 209 [ 1097 191|105 w2 | 107 |'204] 195
n e | 193 | 192 | 108 |17 | 193 200 [ 204 ] 1wa | o5 | sea | weo| 02| 102] 108 | 202 | 204 |1072] 01|00 w07 | 202 {168 13
as 200 | 212 | 107 | 86 | 100 wan [ w3 ee]| 108 | w1 [ 477|108y | 1e3{109| 197 | 200 | 202|188 {103 | 108 | 20 { we {21 |07
Man | 041108 g | a0 | 19T ) wean | 15T | 9T | tesr | wese 'S wee | 8889 1a4s | 1040 | 197 ) sam NS0l eae | 19as | 7 | 1030
LS D at 5% level LS D at 5% level L S D at 5% level LS Dat5% level
Fair | PT.(0) | SP(D) | A°B Factor | PT.a) | SP() | A*B Fatr | PT(a) | SP®) | A°B Factor | PT(a) | SPO) | AB
valie | NS | osa |3 Value | NS | 0335 |o7s Value Ns. | 022 | os vaiee | NS [ 032 {om
P.T.(a)= Postharvest treatment SPo= Storage period A*B= The interaction
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Table (8) Effect of delaying pre cooling treatment on Total acidity % of Thompson Seedless and Flame Seedless Grapes during storage at

0°C
Variety Thompson Seedless Flame Seedless
Season First season (2001) Second season (2002) First season (2001) Second season (2002)

:' Trest | T} T2 RE] T4 TS {Mean | T1 T RE] T4 TS {Memn [ TI k4 T3 T4 TS [Men{ T T2 n T4 TS | Mean
[ 068 [ 0ee | 068 | 088 | o0es | 080 {062 062) 062 | 062 | 082 )| 062 | 068 | 080 ]| 068 | 068 | 068 | 068 | 0e7 | 087 | 067 | 087 | 067 | 067
7 083 | 0% | 083 | 060 | 061 | 062 |o0s0o o061 | o081 | os9 |o0s0o| 060 |083| 060 | 030 | 060 | 087 | 059 Joss {061 | 063 | ocer | 0se | 0e
Y] 064 | 060 | 081 | 057 [o0ss | o6e {o0se [ 057 | o080 | 053 | o052 | 088 |o0s7 |0se| as7 | o059 {05« | 0s7 (038 | 0%8{ 035 | ose | 033 055
21 660 {083 { 084 | 03¢ | 058 | 080 060 )0ss| 060 ]| 053 |oso | ose |0s2|ose ]| o0se | ose |oss | oss Jos3|ose| 052 [ 0s3 | 0% oss

28 0s8 | 081 | 081 | 060 | 060 | 060 |o0e63 058 | o088 | 062 |o0es | 0se {087 |o0s3 | 060 | 0% |oes | oeo |os7|oss| ose | os7 | os7 [ os7
38 0se | 058 | 067 | oeo | 06o | 0es [o0s9 |00 | o068 | o0es |06 | 083 | 058|055 | ose | o081 | o6s F 050 |08« {o0s¢e| 052 ( 059 | 08¢ | 057
Mean o061 | 082 { 062 | 081 |oe2| 052 | o Joss] o061 | 039 030 )| 059 |0se | 0se| o0eo | 060 | 0e0 | 080 |0ss 058 oss | o0s0 | 050 | 0se
L S D at 5% level LS D at5% level L S Dat 5% level LS D at 5% level
Factor PT() | SP() | A*B Factor PT.(a) | S.P(b) | A*B Factor P.T.() | S.P(b) | A°B Factor PT(2) | SP(d) | A’B
Value NS. NS. | 008 Value NS 003 | 007 Value NS 003 | NS. Value NS. 002 | 005
PT () Postharvest treatment S.P(b)y= Storage period A*B= The interaction
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