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Fruit Handling Department, Hort. Res. Inst., Agr. Res. Center.

ABSTRACT

This investigation was carried out during two successive seasons (2002 and
2003) at the Hort. Res. Inst., Fruit handling depariment. Grapes were picked from a
private farm at Cairo-Alex desert road. To determine maturity stage of Early Superior
table grapes, samples were taken at weekly intervals begining from the second week
of May. At maturity stage, samples for storage studies were picked in the early
morning and directly transported to the laboratory to be examined and packed in
carton boxes (2kg / box) lined with perforated polyethylene bags (luggage = 40 p and
400 halls / m?) and stored at room temperature (27 £ § ) , 5«c and O:¢ and 90 : 65 %
RH. for 18 , 70 and 70 days, respectively. The Early Superior table grape is
considered to be mature during the second week of July. (Treatment with dormancy
agent is necessary). Also total soluble solid contents must be more than 15 %, total
acidity contents less than 0.66 % and total soluble solid / total acidity ratio must be
more than 25. As physical properties are more affected by the agricultural practice, it
is not, always suitable for the determination of maturity stage for grapes. This study
also confirmed that, Early Superior table grapes are very sensitive to the high
temperature. The storage life of Early Superior table grape at room temperature did
not exceed 12 days even with SO fumigation treatment. Fumigation with SO is
necessary in order to keep quality of grapes during transport or storage especially
when these periods were expected to exceed 21 days either at 5 «C or 0 :C
temperatures. This study also indicated that grapes stored at 0 :C had longer
storability compared with grapes stored at 5 {C especially in the first season.
However, it is clear that, for short time storage or transport (less than 45 days), 5 :C
will be sufficient to keep grapes quality. While, for long time storage or transport, 0 :C
will be necessary to keep grape quality. Therefore, in all previous cases, fumigation
with SO is necessary

INTRODUCTION

Grape is one of the most important and favorable fruit crops in Egypt.
The planted area in 2002 reached 152488 feddan, while the productive area
reached 133897 feddan producing 1073815 ton according to Horticulture
General Administration, M.O.A. (unpublished data). Egypt has a good
opportunity for increasing the Egyptian share in the international grape trade.
One of the most promising new cultivars planted in Egypt is Early Superior. It
is an early maturation cultivar with high productivity.

Mohamed (1994) reported that, bunch weight, berry weight and size,
juice percentage, total soluble solid and total soluble solids / total acidity ratio
increased continuously during the developmental stages of grapes while
berry firmness and total acidity were decreased. ,

Grapes should be harvested as near as full maturity as possible,
unlike many other fruits, grapes don't ripe after harvest and they should be
picked only after they reach the optimum stage of acceptability appearance,
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flavor, taste, and texture. Nelson, (1985) Mohamed, (1994), and the last
author added that to determine fruit maturity, non physical and chemical
constituents could be taken as an indicator for maturity in grapes, but most of
them together may contribute to be a proper index.

Chikkasabbanna et al (1991) reported that TSS/Acid ratio could be
used as an index of maturity the same results were concluded by Roberdo ef
al (1991) .On contrast Mansour et al (1981), mentioned that total soluble solid
/acid ratio could not be used as an indication for maturity stage. Also they
added that, the proper indices to define maturity stage in grapes were acidity
contents and TSS. Similar results were obtain by Abarac, Lizana (1988) and
Mohamed (1994)

It has been reported that, sulfur dioxide post harvest fumigation

reduced decay incidence in the stored grapes, Asker et a/ (1988) .
Asker et al(1988) mentioned that post harvest fumigation with sulfur dioxide
significantly decreased weight loss percentage in the stored grapes. Similar
results were obtained by Morris et al(1992), Mohamed (1994), Cenci and
Ferreira (1996), Castro et a/ (1998), Baneh et al (1999) and Mohamed
(2002).

Morris et al (1992) in his study on Reliance and Saturn grape
cultivars found that fumigating grapes with SO, generators (quick and dual-
release SO, beds) significantly reduced shatter incidence during storage.
Similar resuits were suggested by Sarig et al (1996), Yigiang et al (1997),
Baneh et al (1999) and Ling et al (1999).

Wasel (1985) mentioned that, post harvest SO, treatment
significantly reduced total spoilage of grapes during storage. Similar trends
were recorded by Sandhu et a/ (1992), Mohamed (1994) Al-Bachir (1996)
and Mohamed (2002).

Mansour et a/ (1984) mentioned that berries treated with SO, were
firmer than untreated ones. The same results were reported by Mohamed
(1994), (2002).

Mansour et a/ (1984) found that stem drying and browning was
reduced in Banati grapes when using quick release grapes guard (Q.R)
during storage. The stems remained green and relatively freshin the QR
treated samples. Same results were found by Mustonen (1992), Morris et a/
(1992), Mohamed (1994), Soylemezogiu et al (1994), Kim (1994), Baneh et a/
(1999) and Mohamed (2002). On contrast Castro et a/ (1998) reported that
the SO, generating treatment (Q.R.G.G.) had no effect on cluster appearance
or stem browning.

Mohamed (1994) mentioned that fumigation with SO, had a
significant effect on reducing TSS in fumigated grapes. Moreover fumigation
with SO, had no obvious effect on total acidity. Similar results were reported
by Mohamed (2002). On the other hand Asker et al (1988) reported that post
harvest SO, treatments of grapes had no effect on TSS or total acidity
contents during storage. The same results were recorded by Morris et a/
(1992), Cenci and Ferreira (1996). Yiqiang et a/ (1998) mentioned that SO,
treatments significantly reduced total acidity contents of grapes during

~ storage.
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Some reports, mentioned that grapes stored at low temperature
significantly had a long storage period and less decay, weight loss, shatter
incidence compared with grapes stored at room temperature and fruit quality
and storability of grapes increased as storage temperature decreased. Also
the most factors causing losses (decay, shatter, and water loss) and
deterioration were inhibited at low storage temperature compared with high
temperature. Kim (1994), Mohamed (1994) and Munoz (2000).

This investigation was carried out to determine: A)- The maturity
indices of Early Superior grapes. B)- The effect of SO, generators and
storage temperatures (room temperature, 5°c and 0°c)on quality of Early
Superior grape bunches during transport or storage.

MATERIALS AND METHODS

This investigation was carried out during two successive seasons
(2002 & 2003) at Hort. Res. Inst. Giza, Egypt. Fruits were picked from a
private farm at Cairo-Alex. desert road. The vines were 5 years old, planted
on a spacing of 1.5 x 3 m in sandy soil, trained according to cane pruning and
under drip irrigation system. During the first week of May, vines were selected
to be the source of samples during maturity indices study. Samples were
taken at weekly intervals from the second week of May. For preharvest study,
all fruit quality parameters, such as average bunch weight, berry weight and
size, berry color and firmness, juice percentage, total soluble solid contents
and total acidity contents, were measured and tabulated. Three cluster
samples were left under room temperature for 5 days at every harvest date.
Fruit samples were tested at the third and fifth day for bunch weight loss
percentage, bunch conditions, berry firmness, TSS, acidity and TSS/acid ratio
to determine maturity stage. When fruit reached maturity stage, samples for
storage study were taken .Fruits were picked in the early morning and directly
transported to the laboratory where packed into 24 carton box (2Kg / box)
lined with perforated polyethylene (40 y, 400 walls / m?, 1hall = 0.5cm) with
SO; generators sheet (12 boxes) or without SO, generators (control, (12
boxes)). All treatments were stored at room temperature, 5°c, 0°c for 18, 70
and 70 days, respectively. Fruits stored at room temperature were tested two
times per week while fruits stored at low temperature were tested at 14 days
intervals for all fruit physical and chemical parameters. 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.
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
was calculated as the average of stem color, stem dryness and berry
appearance, and were estimated as follow:
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Degree
L‘he property 1 2 3 4
Stem color Green L. brown | Little green| Brown
Stem dryness Plump 50% Dry Dry | Verydry
Berry appearance Excellent Good Acceptable Poor

Total soluble solids were estimated by using the Abbé refractometer.
(A.O.A.C., 1980). Total acidity contents were measured 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 three factorial
experiment in random complete design as described by Snedecor and

Cochran (1980).
RESULTS AND DISCUSSION

Maturity indices
Physical characteristics:
Data presented in Table (1) show that, bunch weight, berry weight and

size, juice percentage increased gradually and significantly till reached the
maxim 14 days before harvest, while berry firmness was decreased with the
extension of the maturity stage. These results are in line with those obtained
by Mohamed (1994).

Chemical characteristics:

According to data presented in Table (1) and Figure (1) total soluble
solids and TSS / total acidity ratio increased gradually and significantly till
reached the maximum values at maturity stage while total acidity was
decreased significantly to reach the minimum values at maturity stage. :

These results are in accordance with those reported by Mohamed
(1994).

Determination of maturity stage:
It is evident from the last illustrated tables and the changes of the

physical and chemical properties during shelf life at different developmental
growth stages (Table 2) during seasons (2002) and (2003) that, Early
Superior could be considered as mature during the first week of June when
TSS reach more than 15% and acidity reach less than 0.66 % and TSS acid
ratio is more than 25:1.

Storage studies:

Decay, weight loss, shatter and total spoilage percentage:

Data presented.in Tables (3, 4, 5 and 6) and Figures (2 and 3) clearly
indicated that decay, weight loss, shatter and total spoilage percentage
increased gradually and significantly with prolonging of storage period.

Data also show that, decay, weight loss, shatter incidence was
decreased as storage temperature decreased .Also post harvest SO,
treatments significantly reduced the incidence of all these parameters.
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Table (1): physical and chemical properties development of Early Superior Berries during
growing seasons ( 2002 and 2003).

Berry properties
Bunch weight Berry weight Berry size Berry firmness
D.B.H Fst.S. | Sec.S. | Fst.S. | Sec.S. | Fst.S. | Sec.S. Fst. S. Sec. S.
2 227 248 2.3 2.1 22 2.1 37.9 42.0
14 557 471 2.8 3.9 2.7 38 36.6 40.6
7 706 624 35 4.0 34 39 33.1 38.1
0 651 667 3.5 4.1 34 3.9 31.9 359
Means 548 503 3.03 3.55 2.93 343 34.88 39.15
LSD at 5% 228 179 0.7 1.11 0.73 1.36 N.S. N.S.
Cont,
Berry properties
Juice % TSS % T. Acidity % TSS Acid ratio
D.B.H Fst. S. | Sec.S. Fst.S. | Sec.S. | Fst.S. | Sec.S. Fst. S. Sec. S.
21 43.6 39.1 103 85 1.49 1.94 7.2 4.4
14 63.7 60.8 11.0 9.9 0.93 1.17 11.9 8.5
7 68.4 68.7 14.1 13.8 0.72 0.89 19.5 156 -
0 69.0 68.2 15.5 153 0.60 0.64 25.7 242
Means 61.16 59.21 12.73 11.86 0.94 1.16 16.08 13.18
LSD at 5% 10.86 10.29 1.65 1.45 0.30 0.13 261 331

Table (2): Changss in physical and chemical properticc of Early Superibr berries duriﬁg
maturation in 2002 and 2003. ’

Days before Weight loss Bunch Ber . TSS Acid
Ilyarvest g’/o Condition ﬂrmnreyss TSS % T Acidity % ratio
D.BH | St.P. | Fst.S. | Sec.S. | Fst.S. | Sec.S. | Fst.S. | Sec.S. | Fst.S. | Sec.S. | Fat.S. | Sec.S. | Fst.S. | Sec.S.

0 00 | 0.0 G G 38 42 [ 103 ]| 85 | 149 [ 1.94 7 4
21 2 149 [ 11.3 [ SH | SH 41 45 [ 113 ] 95 [ 1.56 | 2.11 7 5
4 252 | 216 | SH | SH 42 48 [ 116 [ 105 [ 152 | 209 8 5
0 00 [ 0.0 G G a7 41 [ 110 99 [ 093 [ 1.17 | 12 9
14 2 9.2 8.4 SH SH 40 46 | 123 | 112 [ 0989 | 115 [ 12 10
4 145 { 125 | SH | SH 39 45 [ 121 [ 115097 | 122 | 13 9
0 0.0 0.0 G G 3 38 | 141 ] 138 (072 ] 089 | 20 16
7 2 58 | 62 G G 35 42 [ 149 | 143 | 075 | 0.92 | 20 16
4 86 | 104 G SH 36 43 [ 153 ]| 146 | 0.75 | 0.88 | 20 17
0 0 0.0 0.0 G G 32 36 | 155 153|060 | 064 | 26 24
G Good SH Shrinkage
Fst. S. | First Season Sec. S. Second Season
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(Table 3): Effect of fumigation with SO2 and storage temperature on decay percentage of

Early Superior table grapes during seasons (2002 and 2003)

S Tem. | Room ¥ re Storage Tem. —&C . 0°C ; :
Treatments s‘:;z I 512.2 i Means Treatments s‘:;z | s.::z Meass s':;z §r¢:2 Meaas Means
’ First Season (2002)
0| 0o | 0o 00 o | oo Joo] o0 | 00| oo | oo 0
4 |12 ] o0 08 14 ) 78 ) o8| 49 12 ) 03| o7 240
7| 78] 23 50 26 | 155|221 89 | 38 | 04 | 20 5.45
1 |[1o] a5 | ss 42 [0 |60 180 | 141 | 18| 79 | 1298
14| 284 | 14| 109 56 [ 381 | 99| 200 | 205 | «a | 125 | 1824
;:; 18] 528 | 275 | 400 PS; 70 | %00 (133 38 [ 333 | o7 | 215 | 2658
Means | 1682 | 7.60 | 1221 Mesns | 2352 | 534 | 1443 | 1212] 277 | 744
Second Season (2003)
o) oo | 0o 0.0 o | 00 oo 00 | 00 [ 00| o0 o
4| 18] 02 10 4 ) 02 |oo| o1 02 | 00 | o1 | ov0.
7|27 ) o2 17 28 [ 26 |10 18 | 38 | 03 | 18 1.88
1| ss | 28 83 2 | 12830 84 | 128 15| 70 768
14 | 248 ) 82 | 194 8 [267 {39 163 | 248 58 | 152 | 1573
:; 18 | 523 | 129 | 6 ": 70 | 384 [102] 243 | 335 68 | 212 | 2273
Moans | 150¢ [ 393 | o4 Means 1345 [3s1 ]| 848 |1241] 270 | 758
oo | | e | 3 | YSOSR | rem | T | StPen | 1| R | mer3 | wters
FistSeason | 147 | 284 | 38 | FistSesson | 1.14 |14 198 | 481 | 238 } 28 | 3905
Second | 234 | 408 | 74 Second | ms {1zt 21 | NS | NS | 297 | ps
o2 | Wi $02 weavments | " | stTem. x sO2T.. | 'nter §02 Tr. X StPer.
S02 | wansO2 westments | MU | StTemxsteer. | VW | gt Tem x 502 Tr. X StPer
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(Table 4): Effect of fumigation with SO2 and storage temperature on weight loss percentage

of Early Superior table grapes during seasons (2002 aad 2003)

Storage Tem, Reom Tem tore Storage Tem. 5*C o C
Treatments !:).1 ?’ Means Treatments sl:;z ’ 5122 [ Means SP(‘;I I:Torz Meaas Means
I - I X 3
First Season (2002)
o | oo | 00 0.0 0 | oo |o0o| 00 | 0o | 00 0.0 o |
¢
1
4 1.2 | 09 1.0 14 20 | 11 18 1.8 15 1.7 161 !
t
7 48 29 as 28 34 1.9 28 24 21 22 242
11| 89 | 48 82 2 83 | 34 49 40 27 33 4.10
14| 95 | 78 as 56 92 | 59 78 87 39 48 6.19
St | 18 | 146 | 95 12,0 St 70 | 119 | 79 9.9 105 | 56 8.1 8.97
Per Per
Means 598 | 422 | 809 Means 2352 ) 834 | 1443 [ 1212 277 | 7.44 '
Second Season (2003) ;
ll 00 | oo 0.0 0 00 |00 ] 00 | o0 0.0 0.0 0 |
4| 15 | 14 1.4 “ 18 | 12 15 18 1.1 1.4 1.45 I
7 | ar | 31 34 28 31 | 23 27 34 24 29 2.79
1| s8] 47 81 V] 44 | 38| 40 43 as 39 3.98
14 | 81 83 87 s 64 [ 80| s7 87 4 5.0 8.37
St 121 | 7. 10. St.
o | 18| 12 9 0 o 70 89 | 57 7.3 82 | sa4 8.8 7.04
Means 817 | 374 | 448 Means 41 295 383 | 388 | 261 3M
LSD vaue. | SO2 St LSD valua St | 802 Inter. | Iner. i
As% | Tr. | Per. | o3 ALS% Tem | Tr. | StPer [ Ty 2 | Inter.3 | Inters
First Sesson First Season - ‘
097 | 168 | 237 05 |05 | 087 | NS | 123 1.23 NS. '
Second Second ) )
Season 043-] 0.74 1.04 Sesson NS 1027]| 047 | NS | NS 0.67 NS
No Without SO2 trestments Inter. 8t T Inter.
so2 p em. X SO27Tr. Iy $02 Tr. X St.Per
$02 Inter.
T, | WnSO2 wesments | P | i Tem xStPer. | ™ | gi Tem X SO2Tr. X SLPr |
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(Table 5): Effect of fumigation with SO2 and storage temperature on shattering percentage
of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Tem re Storage Tem. 5»C C
Ne sO2 Ne 502 Neo $02 Means
Treatments so2 Te. Means ‘ Trestments sO2 I Tr. Means s02 I Tr. I Mesns
First Season (2002)
o| 0ot 0o 0.0 o | 00|00 o0 00 | oo 0.0 0
4 | 09 | 03 08 1 | 23 |10]| 18 21 | os® 15 1.58
7| 20 | 17 22 28 { a1 | 14 ] 22 28 | 12 20 2.13
N 1
1n | s8 | 33 44 @2 | e2 20! a4 a7 | 19 2.8 297 |
14 | 183 | 62 12 6 | 87 |30 ] s8 60 | 28 43 508 |
St | q9la230) 113 178 | S | 70 | 132 ) 40| 86 | 104 ] 38 70 779
Per Per
Means | 822 | 378 | 6.00 Means 825 [190] 357 | 418 | 170 ]| 294
Second Season (2003)
o) oo ] o0 0.0 o | 00 [o0]| oo 00 | oo 00 o
« | 28 | 14 20 14 | 23 oo | 18 18 | o7 1.1 135
7| 28] 23| a0 28 | a1 f18] 24 {29 12| 20 | 219 |
1u| s2 | as 44 2 | s1 |33} a2 a7z | 20 28 3s2 !
| o7 | 62 80 86 | 120 88] 93 | 107]| 38 73 828
St | 45| 183 | 83 133 St 70 | 213 [ 81 ) 147 | 200 | 82 1268 | 1385 °
Per Per - - o
Means | 656 | 383 | 510 Means 745 |328| 535 | 648 | 215 | 4m i

LSD value. | SO2 | St LSD vae. | St | SO2 inter. | Inter. :

ALS % Tr. | Per | lMerd ALS% Tem. | Tr. | SUPe | Ty 2 | 'nler.3 ) interd
) . .

FirstSeason [ 0o | 249 | 341 | FtSen | o3 1 03] 082 (042|073 !| 073 | 108
Second Second )
Sesson | 089 | 154 | 218 Seasen 052 {032 091 [ NS | NS. | 120 NS.

oy | WenoutSO2 wemtments | P | stTem. x so2T. | ' S027Tr.XStPer -
S92 | \wansoz yeatments | ™ | st Tem xStPer | ™ | 5¢ Tem x S02Tr. X StPer |
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(Table 6): Effect of fumigation with SO2 and storage temperature on total spoilage percentage
of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Temperature Storage Tem. s$C [ .
' sO2 | | M .
Trestments $N0.1 Tr. Means Treatments s‘:).z ] S_:.I:Z | Mesas Sl:).z s_gz Means eans !

First Season (2002)

0 | 0o | oo | oo o | 00 |oo| 00 | 0o | 00 | oo )
e | 32 [ 12 | 22 14 | 119 | 28| 72 | 51 | 27| 39 | ss
7 | 152 | 68 | 110 | 28 | 220 | 55| 137 | 88 | 37 | €3 | 1000
19 | 248 | 123 | 184 | - 42 | 405 [ 115 260 | 218 | 84 | 141 | 2002
14 | 521 | 254 | 3se A 560 | 188 | 374 | 323 | 109 | 218 | 201
pe | 18 | 909 | 482 | ess pe | 70 | 781 |22 | so1 | sez | 1e9 | ses | a3z
Means | 3029 :;J 20.30 Means | vz 108 241 | 20| 700 | 1am
Second Season (2003)
o | 0o | 00| oo o | 00 |00] o0 | 00 | 00 | o0 0
4 | 58 | 30 | 44 14 | 43 [ 290 32 | 34 | 18| 28 | 290
7 | 100 | 81 | 80 28 | 88 | 49| 68 | 98 | 38 | 68 | eas
1 197 | 118 | 158 | 42 | 224 [108] 188 | 205 | 70 | 437 | 1518
14 | 424 | 178 | 301 | 55 | 480 | 185 312 | 412 | 138 | 275 | 2928
oo | 18 | 628 | 201 | se0 | Pe | 70 | ess | 240 463 | 817 | 194 | a08 | a2a2
Means | 879 | 11.31 | 19.04 Mesns | o1 | 670 1736 | 2278 | 7es 1520 | 2501
LSO vmue | 302 | S | toter3 | LSO Yoe | S |57 | stpa. | ttar | foter | e 3 | inters
FirstSeason | oy | age | g8s | Sem0n | oy {103 178 | 148 | 281 | 281 | 388
Second Second <
Season 27 | 468 | 682 Season 158 | 156 | 27 NS. | NS. | 382 NS
o7 | Wenout SO2 trestments | ' | SiTem. X so2Tr. | inte" $02 Tr. X StPer.
S02 | winsO2 weatments | %" | StTem.xStPer. | '™ | gt Tem X SO2Tr. X StPwr
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Figure (1) Physical and chemical properties changes of Early Superior grapes during growth
and maturation , (2002-2003).
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Figure (2) Effect of sulfur dioxide and storage temperature on decay percentage of Early Superior table grapes during storage, (A, at room

Figure (3) Effect of sulfur dioxide and storage temperature on total spoilage percentage of Early Superior table grapes during storage, (A, at
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These results are in agreement with those obtained by Wasel (1985), Asker
(1988), Dhillon and Sandhu (1990), Smilinick et al (1990), Auger et al (
1991), Rould et al (1991), Morris et al (1992) Mustoren (1992), Sandhu et a/
(1992), Mohamed (1994), Soylemezoglu et al (1994), Cenci and Ferrreiral
.(1996), Yun et al (1995), Sarig et al(1996), Castro et al (1998), Ling et al
(1998), Baneh et al (1999), Ling et al (1991), Munoz et al (2000) and
Mohamed (2002). They reported that post harvest SO, fumigation
significantly reduced the incidence of decay, shatter, water loss and total
spoilage in grapes during storage.

Berry firmness:

According to data shown in Table (7), berry firmness significantly
decreased with the extension of storage period either at room temperature or
at cold storage. The same data cleared that, there was no significant
differences between berry firmness of grapes either stored at 5°c or 0°c.

Regarding post harvest SO, treatment, it is clear that, fumigation with
SO, significantly reduced the softening rate of grape berry firmness,
regardless of storage temperature.

These results are in line with the findings of Mansour et al (1984) and
Mohamed (1994).

Bunch freshness:
Data illustrated in Table(8) cleared that, Bunch freshness (the

average of stem color, dryness and berry appearance) significantly
deteriorated with prolonging the storage period. Data also illustrated that SO,
post harvest treatment significantly reduced the deterioration rate of bunch
freshness. Moreover, the low storage temperature significantly decreased the
deterioration incidence of bunch freshness. These results are in harmony with
those obtained by Mansour et al (1984), Mustonen (1992), Morris et al/ (1992)
Mohamed (1994), Soylemezoglu et al (1994), Kim (1994), Baneh et a/ (1999),
Mohamed (2002).

Juice percentage:
It is obvious from data shown in Table (9) that although, juice

percentage of Early Superior grapes decreased with prolonging storage
period, there were no significant differences between juice percentage
content of grapes either stored at 5°c or at 0°c and either fumigated with SO,
or not fumigated with SO,.

Total soluble solids, Total acidity and T.S.S / total acidity ratio:

Data recorded in Tables (10, 11 and 12) and Figures (4 and 5)
cleared that , total soluble solids increased gradually and significantly during
the first periods of storage till reached the maximum value then began to
decrease until the end of the storage period. Also T.S.S/ total acidity ratio
increased gradually and significantly during storage. While, total acidity
decreased till reached the lowest value then began to increase until the end

of the storage period.
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(Table 7): Effect of fumigation with SO2 and storage temperature on berry firmness (gm
/cm?2) of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Temperature Storsge Tem. | s C [
Treatments ST)OZ I ?l.?z i Mesns Treatments Sl:';l L i.?z , Means Sl:;TL §r0rl , Means Means
First Season (2002)
o | 319 | 319 | 318 0 | 319 |39 | 319 | 319 [ 319 [ 319 | 319
4 | 208 | 294 | 298 14 | 328 | 329 | 329 | 301 | 322 | 312 | 3200
7 | 268 | 284 | 277 | 28 | 200 | 313 | 306 | 302 | 315 | 309 | 3073
11 | 262 | 274 | 287 42 | 262 | 302 | 282 | 263 | 200 | 277 | 2793
14 | 245 | 200 | 263 | 56 | 252 | 285 | 269 | 237 | 276 | 257 | 2628
po | 18 | 218 | 264 | 240 | Pe | 70 | 202 | 284 | 248 | 223 | 262 | 263 | 2483
Means | og.82 | 2853 | 2768 Means | y70 | 3072 | 2021 | 2742 | 2073 | 285
Second Season (2003)
o | 359 | 359 | as9 0 | 359 [359| 359 | 359 | 359 | 359 | 389
4 | 320 | 344 | 337 14 | 331 [ 350 | 341 | 341 | 381 | 381 | 3458
7 | 307 | 333 | 320 | | 28 | 323 |352| 338 | 327 | 354 | 341 | 3390
11 | 282 | 324 | 303 42 | 319 [338] 329 [ 312 | 348 | 329 | 3288
14 | 255 | 307 | 28. 56 | 285 |325| 305 | 300 | 335 | 318 | 3113
po | 18 | 222 | 280 | 288 | pe | 70 | 258 | 501 ] 288 266 | 289 | 278 | 2810
Means | 2040 | 3245 | 3093 Mot | 3izs | 30 | ses | 3ias | s 291
L SA? 5",‘"“" slez f.';. inter3 | L SA? 5";""" Tf";‘ ~ 513_2 St. Per. '"'f" ""z" | inter.3 | inters
FirstSeason | 14 | 285 | n.s | FotSemon | o loge| 171 | Ns | NS | 242 | Ns.
Second Second
Season | 152 | 283 | N.S. Season | NS |101| 175 | NS | NS | . Ns | s
807 | Without SO2 weatments | ™" | 51 Tem. X SO27T. | !Mer $02 Tr. X St.Per.
S02 | wath 502 trestments e | StTemxStPer | M8 | g 1om xS027r. X StPer
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(Table 8): Effect of fumigation with SO2 and storage temperature on bunch general
appearance of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem, Reom Tempersture Storage Tem. $C °C
Treatments SP(‘;Z l sgz i Means Treatments sl:;z [ STOrZ l Means sl:;z §r(:1 Means Means
First Season (2002)
o | 10! 10 1.0 o |10 10| 10 | 10 ] 10 1.0 1
4§18 | 14 14 1w |13 110 ] 12 11 | 10 1.1 1.11
7 | 27 | 18 23 28 | 23 |12 ] 18 | 20 | 10 15 184
11 | 37 | 28 3.1 2 | 30 |19 (| 24 [ 27| 12 19 219
14 | 40 | 34 3z s6 | 39 | 27| 33 | 34 | 23 29 3.08
St St.
Per | 18 | 40 | 39 | 239 | Per | 70 | 40 ] 34| 37 | 40 | 30 as 361
M Me
eens | 285 | 231 | 258 48 ) 250 | 187 | 223 | 237 | 150 | 18
Second Season (2003)
o | 10 | 10 1.0 0 10 |10l 10 10 | 10 1.0 1
a |l 18 | 10 1.4 14 | 13 110 ] 12 12 | 10 1.4 1.14
7 1 28 | 18 23 28 | 23 | 13| 18 [ 20 | 11 16 1.69
11 | 38 | 27 | 32 42 | 30 123 27 | 27 | 19 23 2.47
14 | 40 | 37 | 38 s6 | 38 {28 33 | 38 | 28 34 3.47
st st
Pr | 18 | 40 | 30 | 39 Pr | 70 | 40 | 34| 37 | 40 | 30 as 161
Mean:
Means | 289 | 233 | 261 s 257 | 198 ] 228 | 241 | 1786 | 208
LSD value. | SO2 St LS O value. St s02 inter. | inter.
A5 % Tr Per. inter.3 A5 % Tem. T, St. Per. 1 2 inter. 3 Inter 4
First Fi
st Season | 016 | 028 | o040 istSeason | o1y lo11] 019 | ns | NS | 027 | ns
Second Second
Season | 014 | 025 | 035 Season 015 | o015 | 026 | ns | Ns. | 037 | ns
o | Without SOZ treatments | 'MP" | St Tem. x sO27r. | 3" $02 Tr. X St.Per.
S02 | winso2 weatments | "3 |  StTem xster | ™ | 5t Tem X SO2Tr. X StPer
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(Table 9): Effect of fumigation with SO2 and storage temperature on juice percentage of
Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Tempersature Storage Tem. $'C [
Treatments ;gz s.:.:z Means Treatments S,:;; 5122 Means Sl:;Z S-gl L Means Means
First Season (2002)
o | 897 | 890 | 694 o | es0 | 690 €90 | 690 | 690 | 630 | 6901
| 4 | ep2 | 713 | 703 14 | 708 | 734 ] 721 | 710 | 708 | 708 | 7148
7 | 732 | 801 | 711 28 | 705 | 712 | 709 | ess | 710 | e98 | 70.33
11 | 879 | 118 | ess 42 | 882 | 703 | 692 | €69 | 706 | 688 | 0.1
14 | 892 | 698 | 694 56 | 698 | 692 | @95 | 671 | eas | 683 | eases
pe | 18 | 632 | 673 | es3 P 70 | 645 | 680 | 663 | 632 | 680 | 658 | 65.93
Means | ga.74 | 80.70 | 69.22 Means | o0 | "' | sean | e7es | ses | ear2
Second Season (2003)
| 0 | 682 | 682 | es2 o | es2 /682 es2 | 682 | €82 | 682 | 6821
4 | 899 | 704 | 700 14 | 692 [710] 704 | 722 | 700 | 714 | 7058
7 | 6e7 | €98 | &7t 28 | 724 |682] 703 | 677 | 691 | e84 | s037
11 | 711 | 699 | 705 42 | 707 |700| 704 | 843 | 885 | sss | ss.s
14 | 635 | 674 | ess 56 | 841 | 674 | 658 | 650 | 680 | €65 | 6613
re | 18 620 | 668 | 844 P 70 | 615 |41 ] €28 | 819 | 649 | 834 | 6310
| Means | o556 | es.67 | 6781 Means | 67| %6 | 752 | esse | eato | o738 |
LSD vae. s02 | St T iy [ 15D Jaion. T St T502 ['g o T iner 00 T .3 | ot
FirstSeason | s | ns. | ng | FotSesson | o [ns | Ns | ns | ns | ons | ns
Second Second
Season NS. | NS N.S. Season NS. | NS. | 398 NS. | NS. N.S. N.S.
ot | Without SO2 treatments | ™" | st Tem. X SO27Tr. Inter. SO2 Tr. X StPer.
51?? With SO2 treatments | "™ | siTem.XStPer. | ™8 | 5t Tem. X SO2Tr. X StPer

8355




Mohamed, M. A. A. and G.F.A. Hassan

(Table 10): Effect of fumigation with SO2 and storage temperature on total soluble solid % of
Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Temperature Storage Tem. $*C [
Ne sO2 No SO2 No $O2 Means
Treatments so2 Tr. Mesas Trestments $02 lr Tr. J Means so2 Tr. Means
First Season (2002)
[+] 15.5 15.5 15.5 0 15.5 15.5 155 15.5 15.5 15.5 15.5
4 15.9 15.9 15.9 14 15.8 16.0 159 15.8 16.1 18.0 15.93
7 16.3 18.0 16.1 28 18.2 15.9 16.0 16.4 16.0 18.2 16.13
11 18.5 16.3 16.4 i 42 16.3 16.2 18.2 16.6 16.6 16.6 16.41
14 _| 1864 | 184 18.4 56 165 | 164 | 164 165 | 187 16.6 16.49
St St
Per | 18 | 160 | 188 16.4 Per 70 162 | 168 | 165 162 | 168 16.5 16.48
16.1
Means | g8 | 1844 | 1611 Means | teo7| 2 | 1600 | 1618 | 1627 | 1822
Second Season (2003)
0 153 15.3 15.3 ] 153 | 183 15.3 153 15.3 15.3 15.3
4 | 157 | 158 18.7 14 157 | 156 | 15.7 158 | 187 15.8 15.73
7 16.0 15.9 16.0 28 158 | 16.1 16.0 16.1 18.4 16.2 16.10
11 ] 180 | 18.0 18.0 42 180 | 165 | 18.2 165 | 163 | 164 16.33
14 16.0 18.5 16.3 56 164 | 188 16.5 15.9 18.7 16.3 16.38
St St
P | 18 | 181 | 184 16.3 Per 70 159 [ 167 | 163 156 | 188 16.2 18.25
Means Means 18.1 .
15.86 | 15.96 15.91 15.84 4 15.99 15.88 | 16.20 16.04
LSD value. | SO2 St LSD vaie. St. $02 inter. | Inter.
ALS % Tr. Per. inter.3 ALS % Tem. Tr. St. Per. 1 2 Inter. 3 Inter.4
First First Season
istSeason | s | o8t | ns. et Sea NS NS | 03t | ns [ ns | ns. | NS
Second Second
Season N.S. 0.5 N.S. Season N.S. | 0.18 0.28 N.S. N.S. 0.39 N.S.
e | Without SO2 treatments nter- | st Tem. X SO2Tr. "“3‘" SO2 Tr. X St.Per.
502 | winsoz westments | '"F% | siTem xstPer. | '™8" | st Tem. X SO27Tr. X StPer.
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(Table 11): Effect of fumigation with SO2 and storage temperature on total acidity percentage
of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Temperature Storage Tem. $C rC
- 1
Treatments sl:!)oz | §r(:2 Means Treatments S%'z i.?? unu sT;z L 81(_:2 l Means Means
First Season (2002)
o | 080 | 060 | o060 o | os0 [080 | 060 | 060 | 060 | o060 0.60
4 | 063 | 062 | 062 14 | 062 (062 | 062 | 081 | 062 | o062 0.62
7 | 059 | 060 | 060 28 | 080 | 061 | 060 [ 059 | 081 | o060 0.60 /
| 11 | 087 | 080 | o058 42 | 057 | 059 | o058 | 058 | ce0 | 089 0.58
14 | 061 | 058 | o060 s6 | 056 | 057 | o0se | 057 | oss | os7 0.57 {
St St
| Per | 18 | 062 | 057 | 059 | P | 70 | 061 [ 056 | 059 | 061 | 057 | 059 | o059
Mean
Means | 080 | 059 | 060 e | os9 | 050 | 050 | 059 | ose | o0se
Secoud Season (2003)
L) 0684 | 084 | 064 0 | 064 064 | 064 | 084 | 064 | 084 063
s | 0ss | 068 | oee 14 | 065 | 064 | 084 | 065 | 086 | 065 0.65
7 | 084 | 0685 | 064 28 | 061 [063 | 062 | 0683 | 064 | 064 063
17 | 081 | 083 | 062 42 | 059 |082| 061 | 081 | 082 | o082 061
50 :
14 | 080 | 062 | o1 56 | 063 | 060 | 081 | 059 | 060 | 080 0.61
St St
Per | 18 | 086 | 081 | 064 | Per | 70 | 084 | 059 | 081 | 064 | 080 | 0e2 0.62
M Means
eans | 0s3 | 083 | oea 063 | 062 | 062 | 063 | 083 | 063
[LSD vale. | 502 | St LSD value. | St | SO2 Inter. | Inter. o
ALS % Tr. | Per. | 'Mer3 ALS % Tem. | Tr. | SLPe. | T 2 | Inter.3 | Interd
First Seasol First Season
[[¢ eason
: NS | NS | NS NS | NS | 0028 | NS | NS. | 0037 | Ns.
Second Second
Season | NS | 004 | NS Season NS. | NS | 0008 | NS. | NS. | 0012 | NS
o0p | Without SO2 weatments | ¥ | SiTem. X SO2T. infer- SO2 Tr. X St.Per.
S22 | wins02 restments | '™ | 51 Tem xSeper | ™O" | St Tem X S02Tr. X StPer
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(Table 12): Effect of fumigatioh with SO2 and storage temperature on TSS / total acidity ratio
of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Room Temperature Storage Tem. s$C 0°C
Treatments sl:;; I s.:.:z i Means Treatments SE_J s’?ﬂ Means s!:;z s_gz Means Means
First Season (2002)
0 | 257 | 257 | 287 O [257 |57 267 | 267 | 267 | 267 | 257
4 | 254 | 259 | 287 4 | 257 | 250 | 268 | 258 | 281 | 259 | asas
7 {217 | 288 | 271 26 | 272 2861 | 268 | 278 | 265 | 274 | 2685
11 | 202 | 212 | 282 42 | 287 | 274 | 280 [ 288 | 278 | 283 | 2818
[ 14 | 289 | 283 | 278 56 | 207 | 288 | 202 | 200 | 200 | 200 | 2011
oo | 18 | 257 | 208 | 227 | Pe | 70 | 28 | 209 | 282 | 268 | 204 | 281 | 2817
Means | 2677 | 27.22 | 2890 Means | 2728 5 | 2728 | 2728 | 2743 | 2738
Second Season (2003)
o | 242 | 202 | 242 0 | 242 | 242 | 242 | 242 | 242 | 242 | 2422
4 | 237 | 237 ] 237 | 14 | 242 | 246 244 | 243 | 240 | 241 | 2426
7 | 252 | 248 | 249 28 | 289 |2s8| 268 | 256 | 258 | 288 | 257
11 | 281 | 254 | 258 | 42| 269 | 284 | 267 | 273 | 282 | 287 | 2670
14 | 287 | 265 | 288 T 260 |278| 269 | 269 | 278 | 273 | 2708
be | 10 | 263 | 270 | 258 | P | 70 | 207 | 288 | 288 | 244 | 282 | 283 | 26u8
 Means | gon | 2823 | 2508 Mewns | pe32 | 23 | 2878 | 2544 | 2508 | 2570
LSDyae. | S02 1 St | inter3 LSD ue. e SO2 | 51 per. | Inter et | inter.3 | inters
FirstSesson | \ o | 1 gy | p4s | FrmSemson | o |ye| 006 | ns | NS | 136 | ns
Second Second
Season | NS. | 184 | NS. Season | ns. |0s6 ] 097 | NS | NS | 137 | NS
o8y | Without SO2 trestments " | stTem. x sozTe | 'Met $02 Tr. X St Per.
SO2 | with SO2 treatments | V"2 St. Tem. X St.Per. inter. St Tem. X S02 Tr. X StPer
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Figure (4) Effect of sulfur dioxide and storage temperature on total soluble solids contents of Early Superior table grapes during storage, (A,
at room temperature and B , at 5% and 0°c temperature).
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Figure (5) Effect of sulfur dioxidc and storage temperature on total acidity contents of Early Superior table grapes during storage, (A, at
room temperature and B , 2t 5°c and 0°c temperature).
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Conaaring tha affast af past hanast CO, trastmants data alaa indissted
that, post harvest SO, treatments had no effect on total soluble solids, total
acidity content and total soluble solids / total acidity ratio of grapes during
storage. However, data illustrated in Figures (4, 5) cleared that post harvest
fumigation with SO, forbid or delayed the reverse point in the total soluble
solid and total acidity of grapes during storage.

These results are in accordance with those found by Mohamed
(1994), and (2002) and partially agree with those reported by Asker et al
(1988), Morris et al (1992), Cenci and Ferreira (1996), as they mentioned that
SO, fumigation had no effect on TSS and total acidity. On contrast these
resuits disagree with those reported by Yiqiang (1998) who mentioned that,
grapes fumigated with S0? had the highest TSS and TSS / acid ratio contents
and the lowest total acidity contents. v
The effect of storage temperature:

in brief, from all the above tables itis concluded that, storage at the
lowest temperature (0°c) significantly maintained grape fruits quality and
increased storability of grapes compared with higher storage temperatures
(room temperature and 5°c) as expressed by decreasing decay, shatter,
weight loss and spoilage incidence. Moreover, keeping all fruit quality
parameters (berry firmness, bunch freshness, TSS and total acidity contents)
at the proper levels. These results are in harmony with the finding of Kim
(1994), Mohamed (1994) and Munoz (2002).
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