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ABSTRACT

2003) at the Hort. Res. Inst., Fruil handling departmenl frapes 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. Al 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 fm?) and stered at room temperaiure (27 £ 5 ), S« and Osc and 80: 65 %
RH. for 18 , 70 and 70 days, respectively. The Early Superior table grape is
considered to be mature during the secend week of Julyﬂ reatmenl with dormancy
agent is necessary}j Also total soluble solid contents myst be more than 15 %, total
acidity contents less than 0.66 % and total soluble selid / 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 confimed that, Early Superior table grapes are very sensitive to the high
temperature. The storage life of Early Superior lable grape at room temperature did
not exceed 12 days even with SO; fumigation trealment. Fumigation with SC: is
necessary in order to keep quality of grapes during transport or storage especially
when these perods were expected lo exceed 21 days either at 5 «C or O :C
lemperatures. This study also indicated that grapes stored at 0 «C had loenger
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 transpert, 0 :C
will be necessary to keep grape quality. Therefore, in all previous cases, fumigation
with SOz is necessary

This investigation was carried out during two su?ssive seasons (2002 and

INTRODUCTION

Grape is one of the most important and favorable fruit crops in Eqypt.
The planted areain 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General Administration, M.O.A. {unpublished data).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 totat 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 den 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) Mchamed, (1994), and the last
author added that to determine fruit maturity, non physical and chemica!l
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 a/ (1991) reported that TSS/Acid ratio could be
used as an index of maturity the same results were concluded by Roberdo et
al {1981) .On contrast Mansour ef af (1981), mentioned that total soluble solid
/acid ratio could not be used as an indication for maturity stage. Also lhey
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 ef af (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 &/ (1982}, Mohamed (1984), Cenci and
Ferreira (1996), Casfro et al (1998), Baneh et al (1999) and Mohamed
{2002).

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

Wasel (1985) mentioned that, post harvest SO; trealment
significantly reduced tota! spoilage of grapes during storage. Similar trends
were recorded by Sandhu et & (1992), Mohamed (1984) Al-Bachir {1996)
and Mohamed (2002).

Mansour et af (1984) mentioned that berries treated with 8O, were
firmer than untreated ones. The same results were reporied by Mohamed
{1994), (2002).

Mansour ef 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 fresh in the QR
treated samples. Same results were found by Mustonen (1892), Morris et a!
{1992), Mohamed (1994}, Soylemezoglu et af {1954), Kim (1994), Baneh ef a/
{1993} and Mohamed (2002). On c¢ontrast Castro et al (1998) reported that
the SO; generating treatment (Q.R.G.G.) had no effect on cluster appearance
or stem browning.

Mohamed (1954) mentioned that fumigation with S0O; had a
significant effect on reducing TSS in fumigated grapes. Moreover fumigation
with S0O; 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 al
(1982), Cenci and Ferreira {1996} Yigiang e! af (1998) mentioned that SO,
treatments  significantly reduced lotal 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 (1984), 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 rocad. 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 TS$S/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 p, 400 walls / m? 1hall = 0.5¢m) with
S0O; 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 parametaers.
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 bersry
appearance, and were estimated as follow:
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Degree|
The propérty 1 2 3 4
Stem color Green L. brown |Little green| Brown
[Stern dryness Plump | 50% Dry Dry | Verydry
|B_erry appearance Excellent Good Acceptabie Poor

Total soluble solids were estimated by using the Abbé refractometer.
(A.Q.AC., 1980). Total acidity contents were measured by titration against
0.1 N. Scdium hydroxide using phenclphthalein as indicator. (A.Q.AC,
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 resulls are in line with those cbtained
by Mohamed (1994).

Chemical characterlstics:

According to data presented in Table (1) and Figure (1) total soluble
solids and TSS / total acidity ratic 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, welght 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 prolenging of storage period.

Data also show that, decay, weight loss, shatter incidence was
decreased as storoge 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.BH Fst. 8. Sec. S. Fst. §. Sec. S. FiL S. Sec S Fst. S. Sec. S,
r 2 227 248 2.3 2.1 22 2.1 179 420
14 557 P 28 EE] 21 39 36.6 a0.6
T 706 624 35 4.0 34 39 3.1 38.1
0 651 667 18 4] 34 3.9 319 159
Means 548 503 1.03 3.55 2.93 343 34,88 39.15
LSD at 5% 228 179 0.7 L1t 0.73 1.36 N.S. N.5.
Cont,
Berry properties
Juice % TSS % T. Acidity % TSS Acid ratio
D.B.H Fst. S. | See S Fst. 5. | See. S, Fst. S. See. S. Fst. S. See. 8.
f 21 43.6 39.1 10.3 8.3 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 i3.8 0.72 0.89 19.5 15.6
0 69.0 63.2 15.3 15.3 0.60 0.64 257 242
Means 6l1.16 5921 12.73 11.86 0.94 1.16 16.08 13.18
LSDat5% | 1086 | 10.29 | 165 | 145 | 030 | 0.3 2.61 331 |

Table (2): Cbang:s in physical and chemica! properticz af Early Superior berries duriﬁ;
maturation in 2002 and 2003.

Oays before Weight loss Buach Ber. - TSS Acid
::rvut g‘ﬁ Condition ﬁrmn’zss TS5 % T Acidity % ratio
DI | SuP. | Fsu5 | Scc S | Far.5 | Sce.5. | Fst S | 5cc. 5. | Fot.S, | 5¢€.S | FsLS. | Sec. & | Fat. 5. | 5. S

0 0.0 | 0.0 G G 38 42 1103 | B5 | 149 | 194 7 4
21 2 149 | 113 | SH | SH 41 45 | 113 ] 85 | 1.56 | 2.11 7 5
4 252 2186 | 8H | SH 42 43 | 116 ] 105 | 1.52 | 209 8 5
0 00 | 0.0 G G a7 41 110 [ 99 1093 | 117 | 12 9
14 2 92 8.4 SH SH 40 46 | 123 | 112 {099 | 116 | 12 10
4 14.5 | 125 | SH SH 39 45 (121 [ 115 | 087 [ 122 ] 1] 9
v} [ G G 33 28 1141 11381072 | 089 | 20 15
7 2 58 6.2 G G 35 42 | 1349 1143 | 075 | 092 [ 20 18
4 86 | 104 G SH 35 43 1153 | 146 (075 (088 | 20 17
0 0 0.0 0.0 G G 32 36 1155 | 153 | 060 | OGB4 | 26 24
G Good SH |  Shrinkage
Fst. S. | First Season Sec.S. | Second Seasan
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(Table 3): Effect of fumigation with 302 and storage temperatura on decay percentage of
Early Superior table grapes during seasoos (2002 gnd 2003)

Storage Tam. Roem Tem re |_Storage Tem, 8C [ !
Treatmenns S,(";l 5123 Moty Treatemeaty Sr:;l | 2: 1 Means 51:;; I §l'0r: Meany Menns |
First Season (2041)
0 ] 00 oo ] 08 | oo 0.0 ro.a 0.0 0.0 o
4 12 oo [+1.] 14 78 | as 41 12 03 oz 24
? 78 23 50 e | 199 | 22 1] s 0.4 20 9.45
1t | 130 | 48 s 4 | a0 | 00 13.0 141 | 18 79 1290 '
14 | 04 | 114 14.9 kB [A°] 240 2019 a4 12.9 18.24
S S
e | 19 S ns 400 ol 70 | sa0 [ 133 | 38 | w7 s KT
—
Meany 982 | 780 | 2.1 Mheana DA AM | 1443 (1212 | w7 J .44 | ‘
Second Season (2003)
0 00 0.0 0.0 0 0.0 00 0.0 0.0 0.0 00 0
+ 14 0.2 1.0 14 02 | 0o [} 0.2 oo 0.1 010,
7 27 or 1.7 [ ] 24 10 14 kL] 03 1.9 1.8
" L 1] 39 LI ] [ a2 124 | 1@ a4 129 1.9 7.0 7.8
14 | 249 0.2 154 58 m7T | 49 183 248 LR 182 ‘ 197
st st (
P | 18 %3 [ n20 ns bl 70 | WA | W2 42 | 338 | BB 212 nn
Migprs M| 19 .45 M 1343 | 391 | 848 | 1241 270 | 735
LSO vahue | SO% | 8t | LSD vae | St | 502 Intar. | inter,
ALS % Tr. | par | e ALS % Tem. | T | Per 1 2 Inter. 3 | Peard ‘
L
First Seamon | 147 | 234 28 FirstSegson | 114 | 1.t4 | 108 1.8 18 8 290
Secand Sacond
P4 23 | 408 874 Senson NS | 12t 21 NS | NS L 257 NS
ooy | Whawt 307 weatmenss | ™ | 84 Tem. x sO2T. '";"' S02Te. X SLPwr.
802 1 wansoz vemmems | *F ) suTemxsiee | " | 50 Tem X502 i X SLRer
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(Table 4): Effect of fumigation with S02 and torage lemperature on weight loss parcentage
of Early Superior iable grapes during seasons (2002 and 2603}

Stovsge Tem. Rooa Temperature Storage Tem. ¢ 1 9°C
Tresimeats s’gz 5122 Mesms | Treatmenss 31:!.1 l s‘.c:z l Mmu_l ;:;1 Vfﬂz l Means | V1A
First Season (2002)
o | oo | oo | co [ o | oo \ 0o | oo | oo | oo | o0 0
|
]
412 |00 | 10 ‘ 14 | 20 | 1] 18 | 18 | 18 1.7 181 !
13
r | 48 | 28 a8 J 29 24 | 18 29 24 21 2.2 4
vl as | as | sz a2 | 6y | 24| 49 | 40 | 27 13 410
1wl os | 1| B8s 4 | o2 |58 | 78 | a7 | 39 | as .19
= =
o) jwa]es | wo | X 1| 79 | 89 | 108 ] 98 21 897
i
Maara 398 | 422 1% J Means 2292 | 434 l 1443 | 13912 | 217 [ 744 I
Serond Season (3903)
o | 0o | oo ‘ oo J o | 0o |oo| a0 J o0 | 00 [ oo J o ]
4 1.9 14 14 1 19 | 12 13 1A 1t 14 148 ii
| ar | & 34 29 | 31 [ 23| 27 | 34 ] 24 20 1% l'
1| 38 | a7 | a1 @ | 44 | 38| 40 | 42| 33 1% 108
1w | o | a3 | ar 64 |80 a7 | ar | a4 2.0 8.7
5 5
Sopefzi| 7o | o [ R 70| e |87 | 72 |52 | s | as 7.04
Wars | 817 | 174 | 448 Meany a1 |205| as3 | e | 2m f 3.34 ,
180 vawe | S02 | St LSO vane. | & | 502 nter. | Inter,
5% | T | Per. | tard ALSY% Tem. | . | SR Ty 2 | mard ) imerd
Fist - '
Fiost Saancn | o or | 1a8 | 27 Seoxcn | o5 o5 | oar | mns | 123 ] 423 | ms !
Second Second '
Season | 043 | 074 | 104 Season Ns |o27| 047 [ ns | ng | oer _l NS
oty | WAMoutSO2 testmems | ™% | g Tem X 5027 " 402 Tr. X S1Pur
%02 | win 502 rastments "Wl sTemxstPe | ™| st tem.x S07Te X SLPe -
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(Table 5): Effcct of fumigatinn with 502 and sterage temperature on shattering perceatage

of Early Superinr table grapes during sexsons (2002 sad 2003)

Starage Tem. Roow Temperature Storage Tem. [+ *c
Treiimenty ;;1 | ﬁ’ Means Tresimewis & 519: | Mesrs 5%; | STC:I AMeani Meany
First Season (2002)
o | oo | 00 0.0 ¢ | oo |oo| 00 | a0 | 00 | oo o |
4| op | 03 a8 “ | 13 | 10 18 21 0.9 15 1.58
T | 28 | 17 22 | 31| 14 22 23 12 20 2.13
1| 58 | 13 44 42 | 20 a1 17 1.3 29 2.97
wiwa) ez | na @ | a1 |ag | 8 86 | 28 43 500
Sl |28 | 113 178 S 132 | 40 an 104 | 28 7.0 1
Per Per
Msany 022 | ars | soa 2% | 100 | 387 | 4120 | 1O | 284
Second Season (2003)
o | oo | oo 00 0 00 | 0o | o oo | a0 LY o
4 | z8 | 14 24 14 | 23 | o8 1.8 18 | o7 11 1.3
| 38 | 23 10 3 | % | 18] 24 29 | 12 20 218 }
n{ s2 | ae 44 a1 23| 42 ar | 20 28 382
14 | 97 | 82 L1} 120 | 58 | 93 107 | 3e 13 8.29
s s .
|| s 123 o v [ 213 ar | 4r | 200 | s2 120 | 1385
Meany 638 | 3m 510 Maary TAS |25 | 3M 043 | 215 431 4‘
LSD vaue | 802 | St LSO vake | St | 502 Inter, | Inter.
ALS % T | per | '3 AS% | Tem | T | BP=| 2 | Inter.3 | Interd .
Fi Fernt Saason -
o Sakon 1% | 2.4 341 s 0.3 0.3 952 042 | ond 0.73 10
Second Second
Seaton | pa9 | 154 | 2.18 Saason 052 (052 ] 05t | NS | NS | 129 N.5.
ooy | Wanon 502 restmemss | M | gt Tam. x SORTe | 303 Tr. X StPer
07| wensozemmeny | "F | smTemxsiPe | " | 5 Tem x 502 T X StPer
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(Table 6): Effect of fumligation with SO2 and starage temperzture an total spoilage percentage
of Early Superior iable grapes during scasons (2002 and 2003)

Storage Trm. Room Temperature Starage Tem. &C T [
Tryatmenty ;; stczz MnlL ‘l'rut-emA 5"0'3 [ '5.?'1 Mleans ;‘f;: s.gz l AMeans Man
First Season (204d1) [
‘ 0 | 00 J 0o mo__J o | oo | oo ‘ pe | 00 | o0 | 0o 0
| po
4 | 32 \12 J 23_J 14 | 119 | 26 | 72 | s1 | 27 | 38 5.57
! 7 | 192 | 88 | 110 ‘ 78 | 220 | s5 | 137 | 85 | a7 | 83 | 1000
1 | 245 | 123 13.4J a2 408 [ 11| 260 | 218 | g4 | 41 | 20m
44 | 529 | 359 | 3as s | sep | 18a| 374 | 323 | 109 | 214 | 208
5 \ S0 T
P | 18 | 908 | 482 | eos | Pe | 70 | 759 383 ] 501 | 342 | o | 35 | an
Meana
Maent | xzs | 1589 'zo.aaj 3429 | 1o.seJ 24 | 20| 78 | 137
Second Season [(2003)
0 ‘ 0o | 6o au_J o0 | o0 [oo] oo | oo | 00 | oo 0
;‘ 58 | 30 ¢4:J 14 | 43 [21] 32 | 34 1 18] 28 2.00
7 | 100 | 81 2.0 2 | aa | e9 | 88 | 93 | 32 82 8.83
1| w7 | e | 159 a2 724 (108! 198 ! 206 ] 70 | 437 ! 1538
10 | 424 | 178 | 204 | sa | 480 |1es| 312 | 412 | 128 | 225 | 29
S s _J
per | 18 | s2n [ 293 | se0 | Py | 70 | sas |40 ] 483 | 817 | 194 | a08 | ew
Moant | omoe | v1av | tooe Mears | yso1 | 970} 1738 | 2275 ] 768 | 1526 | 2501
L 3‘3;:‘“ ST?R ps.‘; [ Irter. 3 L s‘?;:‘.' T:‘;" s‘l?,z 5t Per. Ini:r Imz." inter. 3 ! Inter 4
— 1
[ Farat Season
\‘“’“‘“ 28 | 434 | @88 toa | 103 | 178 | a5 | 281 | 281 | 3ss
Sacond Second <
Season | 27 | 4gs | 642 Semon | 1oa [1s6] 27 I ns (ws | am | ms |
s':z Winout 502 trastmenta | "™ | 8 Tem. X 502 T '“‘sﬂl 502 Tr XStPer
.
S92 | wans0z asmams | "2 | st Tem x StPar ‘"‘:’J St Tem. X SO2Tr X StPw
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Figure (1) Physical and chemical praperties changes of Early Superior grapes during growth
and maturation , (2002-2003).
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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 a/(
1991), Rould et af (1991), Morris et af (1992) Mustoren (1992), Sandhu et a/
(1992), Mohamed (1594), Soylemezoglu et ai (1994}, Cenci and Ferrreiral
{1896), Yun et al (1995), Sarig et al/{1996), Castro et af (1998), Ling et af
(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 Joss and lotal
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 termperature or
at cold storage. The same dala 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, fumnigation with
S0, 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
Mohamedq {1994}

Bunch freshness:

Data illustrated in Table{(8) cleared that, Bunch freshness (the
average of sterm 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 a/ (1984), Mustonen (1992), Morris et al (1992)
Mohamed (1994), Soylemezoglu et af (1994), Kim (1994), Baneh et af (1999),
Mohamed (2002).

Juice percentage:

It is obvious from data shown in Table (9) that although, juice
percentage of Eary 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 furnigated with SO,

Total soluble solids, Total acidity and T.5.5 / total acidity ratio:

Data recorded in Tables {10, 11 and 12} and Figures (4 and %)
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 penod. Alsoc T.S.8/ total acidity ratio
increased gradually and significantly during storage. While, lofal 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 furigation with SO2 and storage temperature on berry firmness {gm
leml} of Early Superior table grapes during seasons (2002 and 2003)

Starage Tem, Roors Tempersture | Siorage Tem. C [ 1
Treaimenns ;:;2 5122 Mcans Trestmenry ;L"l 1 S‘QI |'M"M Shtl;'l .?'(:2 hInnT‘ Means
First Season {2002)

o | na 31Q 319 0 !oa1s [ma| 29 [ 319 | 318 Fams Mg
4 | zonlaea ! 208 %4 ) 328 ) 329 ) 329 | 304 | 322 | 332 | 3200
7 | 289 | 284 | 217 28 | 298 | 313 306 | 02 | ;5 | 308 | 3073
11 | 282 | 271 | 287 42 | 82 | 302 \ 202 | 263 | 280 | 27 | 2783
14 | 248 | 280 | 263 58 ! 282 lose | 268 | 237 | 236 | 287 | 283
P 18 | 216 | 264 | 240 b 70 | 202 Lze.a 248 | 223 | 282 Tza.a Tza.sa
Mes™ | 2g.82 | 20,83 | 27.68 Mer | a1 ) 12| 297 | wraz | 2973 | e
Second Seasan {2003)
o | 359 | 359 | 358 0 | 359 |3s9] 359 | 350 | 350 | 350 F:!s.s
| 4 | 320 | 3en | 307 16 | 331 1356 341 | 3a1 | 384 | 381 ‘ %égw
7 {307 | 333 | 320 28 | 321 tasal 336 | =39 33.50 |
11 | 282 | 324 | 302 4z | 319 [338| 229 | M2 | 48 32.88
307 | 281 54 J 285 | 325 | 305 | 300 | 138
2| 280 | 258 Ps:r 70 J 258 |39 | 285 | 288 | 280
Means J ns ‘
3245 | 30.93 125 | 2 | msa | 3175 | se07 | 32m
LSA?;;""' STC:Z &_J Intar.3 LSA?;:‘I""' Tf:n. S.E_z Sl Per, |n:er. ‘ '"‘;r' I intar 3 | Jater d [
FiuSeasan | | oy | 285 | Ng | TeMemen | o lose| 17t | NS | NS | 242 | NS
Second Second
Season | 1:2 | 281 | ws Season us. l1e1) 475 | ns NL‘ NLl pS
shgz Witout SO2 reaments | "F" | SLTem. X SO2Tr | €7 S02 Tr. X St.Par
) 02w SO2 teatments M1 sTem asiPen | 1 s Tem, x 0270, X StPe.
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(Table 8): EMect of fumlgation witb $02 aod storage temperature on bunch general
appearauce of Early Superior table grapes during seasons (2002 and 2003)

M_‘_ﬁ&—m"m ure 1 Storape Tam. | o [l
Treatmemts SNU.: §['2: Meams Trealmenty Sr:;.l ‘ ‘?I'(:z ‘ Meany SI:;Z ‘ !;'I.ﬂrl rllulu Menns
First Season (2001)
—
o | 10 | 10 1.0 0 1.0 ! 10 1.0 10 | 10 1.0 1
4 | 18 | 11 14 14 | 13 |10 1.2 11 1.0 14 1.11
7 | 27 | 19 23 28 | 23 | 12 1.8 20 | 10 1.5 1.6¢
1 | ar | 28 4.1 42 | ag | 19 24 27 | 12 1.8 219
14 ] 40 | 34 37 56 | 39 | 27 3.3 34 | 23 28 3.08
5L St
Pet | 13 | 40 | 39 39 P | 70 | 4q | 34 a7 40 | 30 a5 381
Maans Maana
285 | 231 | 258 250 | 48T | 223 | §37 ) 150 1 498
Second Season (2003)
T i
¢ | 10 ! 18 10 8 10 110 ] 10 1D 1Lh 1.0 1
4 |18 | 10 1.4 14 13 | 10 1.2 1.2 1.0 11 1.14
7 | 28 | 18 23 28 23 |13 | 18 20 | 11 18 1.59—‘
1 | 38 | 27 32 a2 a0 | 23| 271 2.7 1.9 2.3 247
14 | 40 | 37 38 38 | 28| a3 386 | 28 X 317
st st
Per | 18 | 40 | 29 39 Per T0 | 4p | 34 | a7 40 | 30 3.5 3161
Maans
| Means | seo | 233 | 26t 257 [ ton| 228 | 241 | 178 | 208
(o [ 5 [ | S8 [ 8 [0 srwe | o [ 75 [ s | s
First Sedson Firat Sam
bl 018 | 028 | og0 | T | sai {onn] 019 [ s | ms | 0z | ws.
Second Second ‘
Seasm 0494 | 025 | 035 Sesson 015 |015] 028 i NS | NS 037 NS
Mo Inter. Intar.
sop | Wou1507 tmaments | ) 5. Tem. X S027Tr. 3 $02 Tr X StPer J
5.?1 YN 502 weatmenty "“2”' 5t Tem. X StPer. ‘“:" St Tem X 802 Tr X 5tPer
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{Table %): EfTect of fumigation with SO2 and storage lemperature ou juice percentage of
Early Superior table grapes during seasons (2002 and 2003)

Meand

First Season (2002)

p_| ea7 | 690 | #oa I 0 ‘aao 690 | 690 | e90 | €35 | %00 | sam
s |goz2 | 3| vos 14 | 708 | 734] 721 | mo | 708 ! 700 | 7148 \
7 1732 | 691 | 714 2 | 705 |72 | 709 | eas | 110 | esa | rous
1 | a9 | e | soo g82 | 703 | so2 | s59 | 708 | e8a | sao
14| 892 56 | 658 | 692 | 695 | 670 | 695 | 683 | 6888
5L St.
Pr | 18 | €32 | 673 Pe | 70 | 645 |80 | sa3 | 632 | eg0 | s5a | es:
70.1
l Moam | ap7e | goTo | 822 Means | gsso| 8 esaa_J 6763 | go8 | 6872
Secoud Seazon (2003)
o | v8z | 882 | €82 ‘ g (7#2 B8 2
¢ lemg | 701 | 700 14| Be2 ] 70.58
1 | 6a7 | eas | 671 28 | 724 | es2 [ 103 | 873 B8.4 \ 8.7
1t 71t 89.9 70.5 J 42 ¥ 700 0.4 643 88 48
14 | 835 | 674 | 855 } ss | ea1 |ev4| ess | 650 88 13
S 1 5L
pe | 18 | 820 | ees | B4 | P | 70 | w15 |ee1] 628 | ®19 . } 6310
M 681
Meant | ggss | saqzj 8761 ) eane __‘5757 8 | 6792 | 8558 | 6519 | 6728
LSO vae [ S02 | SU | g | CSD e | S [S0Z[ g py [ eter [ mim [T
ag% | Tt | P ' M5% | Tem | Tr TPy 2| ,
Firat Saason First S \ ‘
‘ i [ NSJ NS | NS J i S488on Ns.]us| NS} NS Ns.' NS | NS
Second J Secona f
Season N.5 N8 Season N5 (NS | 338 I ws | a8 ' ns nS
;ﬁ wmmsmunmmu’mw StTem X s02Tr | " 502 Tr X StPar.
s.? 2 J with 502 treaiments l '"!:'4{ St Tem. X 51 Per I'":" St Tem. X 502 Tr X StPer
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(Table 10); Effect of fumigation witb SO2 and storage temperature oo total soluble solid % of
Early Superior table grapes during seasons (2001 and 2003)

Storage Tem. Room Trmperature | Storsge Tem. 5C rc
Trssiment !‘:;2 STDrl Meana Treatmenta sl:;! STOri Means SPI‘Z‘I'I L %rc:l | Means Meuns
First Season (2002)
o | 155 | 135 | 1as o | 185 |55 ] 165 | 155 | 155 | 58 | 158
4 | 159 | 159 | 189 14 | 158 | 150 | 59 | 158 | 181 | 180 | 1563
7 | 1823 | 180 | 161 28 | 162 | 150 | 160 | v8s [ 180 [ 182 | 1813
11 ) 165 ) 183 | 184 2 | 182 | 182 ] 182 | 188 | 166 | 188 | e
14 | 184 | 184 | 184 55 | 185 | 164 | 164 | 165 | 187 | 188 | 1849
SL S
Per | 18 | 180 | 168 | 164 | Pe | 70 | w82 | 85| te5 | 182 | 188 | 165 | 1648
Means | 1a08 | 1814 | 18.19 Means | o7 | 'S | re0e | 1618 | 1827 | 1822
| Secand Season (2001)
o | 153 | 183 | 182 o | 153 [153] 153 | 153 | 183 | 153 | 153
4 | 187 | 188 | 157 14 | 157 | 158 | 57 | 158 | 157 | 158 | 157
7 16.0 15.9 18.0 28 158 1B8.1 16.0 18.1 16.4 152 16 10
1 | 106 | 180 | 180 42 | 180 |1e5| 182 | 185 | 163 | 184 | 1em
1 | w0 | 185 | 182 | 56 | 164 | 168 165 | 159 | we7r | 183 | 1638
P 18 | 184 | 1864 | 163 P 70 | 158 | 187 | 83 | 156 | wea | 182 | 1838
Means | 1 a5 | 1556 | 1599 Means 15.84 | 5! 1590 | 1588 | 16.20 | 16.0¢ |
L Sﬁ? ;;luc. 5.32 Ps:}_ mer3 | b SA? 5"';]"" Ti:n ST?? S1. Par. Irn;ar. l“"z'r' Imer 3 | Inter.s
FimSeason | o | o3 | ns | ™% | ys |us | 031 | w3 | ns | NS | NS
Secand Second
Semson | NS | 0s | NS Season mS. |08 | 028 | NS | ns | a3s | Ns
o8 | Wmouwts02 remmera | "™ | st Tem. x sO2T. e 502 Tr. X StPer.
502 | wans02 vesrmenss | "N | stTemxsiper | P | st Tem x5027Tr X$tPer
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{Tabie 11): EMect of fumigation with SO2 and storage temperature on total acidity percentage
of Early Superior table grapes during seasons (2002 and 2003)

Storage Tem. Roem Temptrature Storage Tem. cC o
Treatments 51:;2 §32 Means Treatmean 512:2 l .?rO'l Mesns S::;‘L 5‘1‘21 \ Means Means
First Seasoo (2002)
g 080 | 060 A.60 f 08¢ | 060 0.60 060 ‘ Q60 0.80 0.50
L Y] |17 D83 4 082 | DAZ .82 L]} ] 0.62 0,62 0.62
7 | 059 | oso | o060 20 | oeo | 081 | o0s0 | £S5 | 081 | 060 0.60
11 | os7 | 080 | 058 42 | 057 |05 | 058 | 058 | oeo | 059 0.58
14 | os | os8 | 680 %% | nsg | 057 | ose | o057 | osa | g7 as7
St SLJ
for | 18 | 082 | 087 | 088 | Pa | 70 | O#1 | 056 | 056 | 061 | 057 | 059 p.59
Mea
Mea | o0 | 0se | as0 ™ | oss (o050 | om0 | uso | ose | ose
Second Seasan (2003)
0 | 08s | 0gs | 084 0 | o084 | 084 | 084 | 084 | 084 | 0B84 083
4 .56 0.66 0.88 14 .65 | 064 0.84 0.65 0.66 085 .85
¥ 0.B4 Q.85 .54 Fi:] 081 | 083 082 263 .84 Q.54 043
11 081 0383 0.82 42 05 | 082 081 0.81 0.62 0.62 081
14 | 060 | 082 | Ba1 063 | 080 | 06t | 059 | 080 | oSO 261
L SL
Per 13 0.88 051 084 Per 0.64 | 0.59 oet .84 Q.80 962 (.52
heans Mesrs
0.6 | 0.6 | 082 o ps3 | o0& | oe2 | 083 | nea | oes
LS D wvaluse | 502 S LS D valus St. 502 Inter. | e, i
Prir ™ per. | \merd a5 % Tam | Tr | StPee 1 2 Intar. 3 :l Intes.4
I
E First Season
wmiSerson | ys | ng | ws ' NS | NS | oozs | ns | ns | opar | ns
Secard Second
Season | NS | D04 | NS Season NS | MS | 0p08 | NS | NS | 0012 N.S
o0, | Wanan 02 veameets | ' | stTam x sozTe | P $02 Tr. X SLPar
01 wnso rmatmeen | | gitem xsiper | ™ | g Tem x502Tr X StPan
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{Table 12); Effect of fumigation with SO and storage tempernture on TS3 / total acidity ratio
of Early Superior table grapes during seasons (2002 and 2003)

Mm-__l__ﬁ_ﬁﬂﬂ Temparature Storags Tem. ¢ rc
Trestmeals SI:;I §l‘ori Means Trestmenis s’:;; 5122 Menngy Sl:';’l ‘ 511.::1 | Means Means
First Sesscn (2001)
o | 257 | 257 | 287 0 | 287 |287 | 287 | 257 | 287 | 287 | 2n
4 | 254 | 2850 | 257 14 | 257 | 289 | 258 | 258 | 201 | 255 | 2585
7 | 77 | 288 | 271 28 | 272 | 281 | 268 | 278 | 265 | 279 | 888
11 | 202 | 272 | 282 o | 287 | 274 | 280 | 208 | 2v8 | 283 | zeus
14 | 269 | a3 | 278 56 | 297 | 288 | 292 | 200 | 200 | 290 | 204
o 18 | 287 | 208 | 277 e 70 | 206 | 209 | 282 | 269 | 204 | 281 | 2847
Moans | 2e77 | 2722 | 2888 Means | von | ‘6 | 2728 | 2728 | 2743 | 2738
Second Season (2003)
0 | 2e2 | 242 | 242 0 | 242 |22 | 242 | 242 | 242 | 242 | 242
4 | 237 | 237 217 12 | 242 248 | 244 | 243 | 240 | 241 24.28
7 | 252 | 248 | 249 20 | 299 [as8 | 250 | 258 | 256 | 756 | 2874
11 | 261 | 254 | 253 | 42 | 389 |78a| 267 | 273 | 262 | 287 | 270
14 | 287 | 265 | 268 | 5o | 260 | 278| 269 | 268 | 278 | 279 | 27.08
S 18
Per | 18 | 263 | 270 | 358 | Per | 70 [ 247 | 286 | 268 | 244 | 282 | 283 | 2848
Meens | 3505 | 2523 | 2514 Means | 512 | 57| 2578 | 2544 | 2596 | 2570
L0 vma | SO2 | S| s LoD e | St | 302 | stpar | Inter e | rer 3 | e 4
FirstSemon | o | jgp | 5ag | FtSemson | o I ns | 0se | ms | ms | 138 | s
Second Second
Season NS | 164 NS Seasen NS |05 097 [ NS | NS $.37 N.5.
oty | Wihout S02 eamenta | P | 81 Tem. x s027r. { M 502 Tr. XSt Per.
S02 | w502 remments | "D | sLTem xsiPer | M St Tam X §02Tr. X SLPer
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Concerning the effect of post harvest SO, Ireatments, data also indicated
thal, post harvest SO, treatments had no effect on total soluble solids, total
acidity content and total soluble salids / 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 peint 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 wilh those reported by Asker et al
(1988), Morris et al (1992), Cenci and Ferreira (1996), as they mentioned that
S0, fumigation had no effect on TSS and lolal acidily. On contrast these
results disagree with those reported by Yigiang (1998) who mentioned that,
grapes fumigated with S0? had the highest TSS and TSS / acid ratio contents
and the lowes! total acidity contents.

The effect of storage temperature:

In brief, from all the above tables it is concluded that, storage al the
lowest temperature (0°c) significantly maintained grape fruits quality and
increased storability of grapes compared with higher storage temperatures
(room temperature and 5°¢) 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 (1984} and Munoz (2002).
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