





4- RESULTS AND DISCUSSION

4-1- Effect of postharvest treatments and package
type on lime fruits stored at room
temperature:

4-1-a- Physical properties
Regarding the effect of postharvest treatments on the

physical properties of lime fruits after 15 days storage at room

temperature of both seasons Table (1-A) clarifies that waxed
fruits treated by different postharvest treatments surpassed the
unwaxed ones in all treatments under study.

However, garlic oil plus waxing and pro-Gib plus waxing
treated fruits showed the highest fresh appearance and fruit Juice
percentage followed by irradiation dose (0.75 KGy), plus wax
among the other treatments used. Concerning irradiation doses it
is clear that the highest dose (0.75 KGy) caused highest effect in
maintaining fresh appearance and increasing Juice percentages
as compared with the lower dose (0.50 KGy). Meanwhile, pro-
Gib and garlic oil plus waxing treatments induced the lowest
significant fruit decay and weight loss percentages followed by
irradiation treatments and hot water as compared with the control
in a descending order. ‘

Regarding the effect of package type on fruit physical
properties (seasons 1999 and 2000) Table (1-B) showed that
polyethylene plus carton package significantly maintained fresh
appearance and increased Juice percentages and decreased fruit
decay and weight loss percentages compared with the other
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package types. With the respect to the different interactions it s
clear from Table (1-C) that using of combinations of either pro-
Gib or Garlic oil with waxing and package in polyethylene plus
carton package were statistically higher in fresh appearance
during both  seasons. However, significant increase of Juice
percentage occurred when irradiation plus waxing treatments and
garlic oil plus waxing in either polyethylene plus carton or
polyethylene packages were used. Meanwhile, using fungicides
reatments in polyethylene package or fungicides and irradiation
(reatments in polyethylene plus carton package decreased frujt
decay percentage - statistically in poth Scasons. Furthermore,
using fungicides plus waxing treatments in polyethylene and
carton packages as well as irradiation plus waxing treatments as
well as  hot water reduced fruit weight loss percentage
statistically in comparison with all other combinations of both
seasons.

Regarding the effect of  postharvest treatments on the
physical properties of lime fruits after 30 days storage at room
temperature. Table (2-A), (2-B). (2-C) and Fig. (1-6) clarify that
different fruit treatments  and thejr combinations under study
behaved similarly to the trend appeared Table (1-A), (I-B) and (1-
C).

It is cvident from Table (3-A) that al| treated fruits
showed considerable loss of fresh appearance of lime fruits after
45 days storage at room temperature of both seasons. On the
contrary.  pro-Gib plus waxing treatment succeeded significantly
in i'mproving all physical properties as it maintained better fresh

dppearance and juice pereentage and decreased both [ruit decay
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and weight loss percentages in relation to the other treatments.
Garlic oil plus waxing took the second rank then irradiation dose
(0.75 kGy). fungicides plus waxing. hot water plus waxing and
irradiation  dose (0.50 kGy) as compared with the other

treatments and the control.

A glance to Table (3-B) data of seasons (1999 and 2000)
show that polyethylene plus carton package significantly
maintained  fresh appearance and increased  fruit Juice
percentages and reduced fruit decay and fruit weight loss
percentage as compared with carton package. However, carton
package significantly increased both fruit decay and weight loss

percentages up to the highest level.
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Table (1):

properties of i
temperature.

ime fruits after

Table (1-A): Effect of postharvest treatments.

Effect of postharvest treatments and package types on physical

IS days storage at room

~. Parameters Fresh appearance Percentage of Percentage of Percentage of
Season U seores | fruit juice _ | fruit decay | fruit weight loss
Treatments™ |0¢;u 2000 | 1999 | 2000 | 1999 | 2000 1999 | 2000
Control NS el B T, " v i
1.7 3.78 913 23 2.2 i 3
e N N RN EETY R [
Irradiation
_ 0S0KGy | 411G | 412G | 49.94F 49.90F | 10.38C | 10.30CD | 12.938 | 12.908
0.75 KGy 4.201° 4.221F | 49.97F _49.95F 941E | 931EF 12.60C | 12.86BC
Fungicides 4031 4{)1II ﬁtl 0L | 500068 | 728G | TO0GH | 12.06C | 12,000
Non traditional 433D | 430D | S020E | 59.20E | 7.00H | 7.091 | 10850 | 1150k
__Garlicoil | 77 | ™ MR RS e ,
_Pro-Gibplus | 437D | 4.38D | 50.20E | $0.0E | 6.831 | 6.80H1 | 11.51E 1L | 11,50
Hot water 4021 | 4021 | 50.00E | 50.00E | 990D | 9.70DE | L 06B | 13.00BC
_ Yeast | 3881 | 3871 | 49201 | 49200 | 10.88B | 10888 | 12.50C | 12.50C
faxinio
Waxing 400 | 4.01H | 4987F | 49.80G | 10.97” | 10.778C | 12.18¢ | 12.10¢
_ Control +wax | ) 0 g Mol i |
050 KGytwax | d4.27E | 426E | 50.27D | 50.20CD | 9.42E | 9.00EF | 11.36E | 11.30E
0.75 KGytwax | 4.40C | 4.42C ] 5061C | 50.62C | 8.17F | 8.10FG | I10. 3G | 10.33G
~Fungicidestway | 4261 | 4276 | 50300 | 50300 | 703G | 7.00GH | 10.79G | 10.76G
Garlic oil +wax | 4.4 ‘ 4498 | S0.77A | S0.70AB | 687 | 6.67HI | 10.26H | 103011
/l'r_:_n:(_"ihiﬂlrls:v:n -l 4.54A A | 453A | 50.68B - 50.60BC | 6. 610 | 6601 | 11.23F 11.20F
Hotwater +wax | 4208 | 4211 S0.04E | S0.01E ‘} 36E | 930E | 12.17C 12 ll')(
Yeast + wax 413G | 4. 15G | 49.30H | 49394 | 10. 08D | 10.00D | 12.56C 12.50C
Table (1-B): Effect of package type
. Fresh appearance | Percentage (l_fol;iT' i'crccnt:?cnf Percentage of
Parameters i 5 . P !
o (seores) | luice . fruit deeay | fruit weight loss
, Seasen l‘)‘)UT 2000 1999 | 2000 1999 | 2000 | 1999 | 2000
Ireatment ) - _ - -
_Polyethylene | 4.31B 4.00BC | 5 w‘)]B ﬂ(ulBL 2408 | 230B | 4.26B | 4.97B
_Carton | 3.87C | 3.33CD | 43.95C | 43.90C | | 24.70A | 24.90A | 28.9A | 26.70A
) "
Polyethylene - 4387 ’ 4.33A 53324 | 51.39A | 1.82C | 1.90C | 2.51C | 3.53BC
| carton
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Table (2): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 30 days storage at room

temper

ature.

Table (2-A): Effect of postharvest treatments.

T " L 0 4 S e £ e = mmimap
~. Parameters Fresh appearance | Percentage of fruit | Percentage of fruit | Percentage of fruit
Season ] Scores juice i decay weight loss
Treatments~_ 1999 | 2000 1999 2000 1999 2000 1999 2000
Control 300IK [ 297KL | 39.40H | 37.631H | 17.86A | 19.00A | 17.89A | 19.22A
_(untreated) R I | RN e o )
Irradiation
0.50 KGy 3A1H | 331HI| 4137E | 41.37E | 16.84B | 16.80B | 16.72B | 18.74B
0.75KGy | 352G | 350G | 41.33E | 41.23E |1547DE | 1540DE | 16.03C [ 16.37BC
Fungicides | 3.58F | 3.50F | 41.18E | 41.00EF | 15.24EF | 15.20EF | 15.87CD | 15.76CD
Non traditional 3820 | 3.98BC | 42.64CD | 4260CD | 14.081 | 14.071 | 14.42G | 14.40G
__Garlicoil i (B i - —
~ Pro-Gibplus | 3898 | 3.94AB | 42.50D | 42.56D | 14.83G | 14.60GH | 14.58G | 14.50G
 Hot water 3.66E | 3.60F | 41.40E | 41.00EF | 15.53D | 15.93CD | 15.38E | 15.36F
~ Yeast 3.22)0 | 3000K | 40.73F | 4176F | 17.03B | 17.06B | 16.69B | 16.50BC
Waxing 3370 | 3301 | 4033G | 40.36G | 1687B | 16978 | 16.71B | 1671B
| Control + wax i 18
~ 0.50 KGy+wax | 3.53G | 3.54G | 4248D | 42.80D | 16.18C | 16.68BC | 15.78D | 15.98CD |
_ 0J5KGy+wax | 3.59F | 350F | 42.98BC | 42.96BC | 15.01FG | 15.00FG | 14.91F | 14.81F
_ Fungicidestwax | 3.73D | 3.93CD| 42.97BC | 42.96BC | 14.46H | 14.40H | 14.56G | 14.50G
Garlic oil +wax | 4.08A | 4.58A | 44.18A | 44.55A | 1326) | 13260 | 13331 | 13.001)
Pro-Gib plus + wax | 4.10A | 4.67A | 44.10A | 44.61A | 13891 | 13811 | 13.57H | 13.50H
_ Hot water +wax | 3.84C | 380C | 43.03B | 43 76AB | 14.88G | 14.80G | 14.43G | 14.00GH
Yeast + wax 34210 | 340H | 42.53D [42.93CD | 16.07C | 16.00C | ISSIE | 15.50E

Table (2-B): Effect of package type

Fresh appearance | Percentage of fruit I’cr;_r:ntnge of Percentage of
Parameters AL : £ .
A (scores) juice fruit decay | fruit weight loss
~—__Season C 5 q
h_'C_ﬂ_l_l_HW _I‘J‘) ) 7‘_()07” 1999 | ;0007 ] 17(7?799 2000 ) I )99_ 2000
Polyethylene | 3.89B | 3.97AB | 45.46B | 46.40B | 9.03B | 9.67AB | 831B | 8.00B
~ Carton 2.97C 3018 [ 3341C | 33.11C [33.54A | 34.63A | 32.49A | 33.52A
' ”'—"’“"|'|‘[3:)'E"“ "l a0oa | 4334 | 47324 | 47.63A | 3.84C | 3920 | 5.40C | 467C
carte *
RESULTS & DISCUSSION
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With respect to the different interactions Table (3-C)
pointed out that using pro-Gib plus waxing in polyethylene plus
carton package as well as garlic oil + waxing and irradiation
dose (0.75 KGy) plus waxing maintained statistically better fresh
appearance in both seasons, However. significant increase in
fruit Juice percentage and decrease in both fruit decay and
weight loss pcrccn'tages were noticed when pro-Gib plus waxing
was used in polyethylene plus carton packages. However,
postharvest treatments in combination with carton packages were
discarded as a result of highest percentage of fruit decay and
weight loss percentages.

Regarding the effect of postharvest treatments on physical
propertiecs of lime fruits after 60 days storage at room
temperature of both seasons (1999, 2000), Table (4-A) clarifies
that many treatments showed considerable increasing tendency
in fresh appearance and fruit Juice percentage (till 60 days
storage) as compared with the control. Considering postharvest
treatments it is found that garlic plus waxing and pro-Gib plus
waxing maintained good fresh appearance and increased fruit
juice percentage followed by hot water plus waxing as compared
with the other used treatments and the control. Regarding
different doses of irradiation it is found that the highest dose
(0.75 KGy) surpassed the lowest one in this respect. However,
pro-Gib plus waxing induced the lowest significant fruit decay
and weight loss percentage as compared with the other used

treatment and the control.

RESULTS & DISCUSSION
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Table (3):

physical prope

temperature.
Table (3-A): Effect of postharvest treatments.

Effect of postharvest treatments and package types on the
rties of lime fruits after 45 days storage at room

— — —— —g
T\ Parameters Fresh appearance Percentage of | Percentage of fruit | Percentage of fruit ]
ric_.ls;n_\ Cscores | fruit juice | decay 1 _weightloss
Treatments ™ r— 1')994L 2000 19‘]9 2000 1999 2(](]{1 l‘)‘)‘) Dﬂ(m
7@;{‘;&%_ 2001 |_HT 344811 %iiml M)E)i__jlfi 21.29A
Irradiation
T0S0KGy | 2437 | 246F | 38276 | 38200 L 40.03C 40.04C | 19810 | 19.83D |
075KGy | 2.63E | 2.64E | 3871D | 381D } 38 38.20D | 38.96CD | 19.18E | 1920E
“Fungicides | 2500 t 2SIF | 38.39E | 3837E | 37.63C | 37606 | 19170 19.20L
Non traditional 2776 | 273E | 39.33C | 39.30C 17.5011 | 17.52H
= Garticot | 0L e hiaill el
~ Pro-Gibplus_ | 2.70E | 16OE | 39.38C | 39.36C | 17641 | 17710
" Hotwater | 2.53F | 2.52F [3896D 1 38.91D] 19.2E | 1921E
" Yeast | 234G | 234G | 37.77F | 31.70F | 0.02C_| 20.10¢
L__E\_:;f'\(;tmlim_mi z_m};J‘ 261E | 33716 | 371G 20248 | 20.23B
| 0S0KGytwax 290D | 293D | “38.07E | 38.05E | T1930E_| 1931 |
075 KGyrwax | 3.03C | 3.13C | 38.12E | 38.10E 18316 | 18.32G
_ Fungicidestwax | 3.04C | 3.13C | 38.28F 1 | 18.52F | 18.50F
"~ Garlic il twax_| 330A | 3.33A {40207 16591 | 16.57)
“Pro-Gibplus +wax | 3168 | 3208 } 39.788 r !(».@17\__1(1_331
| Hotwater twax. !F 3.04C | 3.06¢ | 3933C TI833FG | 18.33FG
Yeast + wax 2.68E 2.69E | 38.51E 1‘).2(\!3% 19.21E

Table (3-B): Effect of package types

Percentage of

_fruit decay |

Percentage of
_fruit weight loss

5 ‘ Fresh appearance l’crccnmge of fruit

Parameters )

- il  (scores)  juice
N Season | 1999 | 2000 1999 | 2000

 Polyethylene | 41488 K 42408
_ Carton _{ ] 30.75€ = Li
b e Nene +

Polyethylene + 43 51A ‘ 129

carton

RESULTS & DISCUSSION
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Table (3-C) Effect of the interaction between postharvest treatment and package type

Parmmeten Fresh a Percentage of fruit decay Percentage of fruit wej ht loss
Poly+ Polv+
Package Poly Carton N ; N
= - carton m.o_u Carton carton
Season 1999 | 2000 | 1999 2000_| 1999 | 2000 1999 | 2000 | 1999 2000 | 1999 [ 2000 | 1999 | 2000 1999 | 200
2, 310 - | 4142 ] 393 [ 4000 | 2327 | 232 150 ‘ 10.50 [ 10:50
Control | =] _ G I g T § | K | K
| 4 1.0 I L s280p | 4281 381 | 3860
|1 D
336 120 4327
. - = 43
¢ § % 43.138 -
310 06 [ e | 430
fs) E - s c
,
310 430 _ 44.12 18.81
cD ¢ = I = \ e L
3.60 373 ] 370 | 430 | 430 ] " sop | MO 307 | 307 18.30
B } ) B B Co ] @ B F i L
2000320 [ | 340 | 341 | 450 | a0 . arg7e | 4187 | 3560 | 3560 20,80
water c c ) ¢ D &) | i E K
" 283 | 280 ‘ 3.20 40.30° | 40.30 = 20
Yeast | : s = : = F |5 . - 420D =
%.Enr 300 1300 | 150 | i1 [*330 | 330 | s00 40.0 wwop | 450 2230
+=H,.H i D G G o c F ‘ r - D A A I
0.50kGy | 320 [ 320 | 200 20 | 120 4337¢ | 4330 3320 [ 3880 | 3870 33
+ way : € E D D S C E B B K
0.75kGy 330 | zoo 4233 | 422) 4347¢ | 43.40 3070 ‘ 38.80 | 3880 | 1820
Fwax c | F D D 1) " o F I B | B M
Fungici- 352 [ 200 4220 [az21 ] 2901 | 43.63¢ | 4360 | 30.57 [ 3037 | 37.00 | 3950 1873
des+wan B F D p_| 290 | 290 s C F F C C
Garlic 351 ] 200 4377 (4377 | 300 | 300 45574 | 9561 | 293 [ 293 [ 3880 [ 3880 .80
oil+ way B I s [ H H o G G B B | N
Pro-Gib 3.61 2.2 44.00 | 44.00 3800 | 3860 , 3 5
b | 36 | 2.2 4 44, 38.00 | 3851 [ 19241 330 | 330 | 630 | 650
us_; B i B B B B NN ] 15 i N N
.J_af 353 1200 [ 201 | 360 | 361 | 4300 L4300 | 300 [ 30 0 1 geou : 3850 | 38.00 1250 | 1250 | 3500 [ 750 | 72.50
i B ¥ F | B B ¢ ¢ H H R A B | B H H | D Mo M
Yeast + 310 v ‘ 165 | 340 | 341 [ 4300 [ 4300 _ | 43.36 | 3360 | 3360 | 3000 40.00 2110 72120 13077 1316 | 36.17 | 36,16 8.51 851
5 2 29.01 353
wax cp | gp | V5G| | ¢ c i ¢ | 29012900 | 45.55¢ C Ll b | A [ a [ |77 6 | ¢ | [




Regarding the effect of package type of both seasons as
shown in (Table 4-B). itis found that polyethylene plus carton
gave the highest fresh appearance and fruit juice percentage and
the lower significant fruit decay and weight loss percentages as
compared with polyethylene package. However, all treatments
and combinations packed in carton package failed to induce
survived fruit and consequently discarded.

Furthermore Table (4-C) show the interaction between
postharvest treatment and package type of both 1999 and 2000
seasons indicating that using pro-Gib plus waxing and garlic oil
plus waxing in polyethylene plus carton packages maintained
better fresh appearance and higher fruit juice percentage and
decreased fruit decay and weight loss percentages statistically as
compared with the other used treatments and the control.
However. postharvest treatments and storage treatments packed
in carton boxes as well as combination of control and 0.5 KGy
irradiation either waxed or not in addition un waxed 0.75 kGy
irradiation and yecast treatments showed poor appearance and
were discarded.

Table (5) shows the effect of postharvest treatments and
package type on the physical properties of lime (ruits after 75
days storage at room temperature of both seasons. Itis quite
evident from Table (5-A) that pm-(iiﬁ plus waxing and garlic oil
plus waxing (reatments, succeeded in significantly maintaining
better fresh appearance and higher fruit juice percentage while
decreased both fruit decay and weight loss percentages as
compared with the other used treatments and the control.

However., waxed and unwaxed control and yeast as well as
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Table (4): Effect of posth

physical prope
temperature.

arvest treatments and package ty
rties of lime fruits after 60 day

pes on the

s storage at room

Table (4-A): Effect of postharvest treatments.
Parameters Fresh appearance Percentage of frui Percentage of Percentage of
Season | scores | juice. | fruit decay _fruit weight loss
Treatments™ 1999 2000 | 1999 2000 1999 2000 1999 | 2000
Control
_ (untreated) | OH | 44.88A 44.90Lj.59/\ 24.60/\_
Irradiation
— O0S0KGy | |.75F 34.90GH | 41.90C | 41.89C | 22.33E | 22.30F
- UDISKGy | 215D _3501G | 40.08D _40.00D_{ 2251D | 22.49D
— Fungicides | >75¢ <OF }37.33H | 37.30H 21.89G | 21.80G
MMQ 2938 36.371 36.701) 19.991, | 19.89].
—_Garlicoil | =70 a e B il Bl
~Pro-Gibplus | 5107 1 34.58) | 34.000 | 19.74Mm 19.70M
_Hotwater | 275¢ | 37.75G | 37.50G | 21.69H | 21.65H
Vet | oisp | 550 1 42.63C | 42.96BC [23.00C | 23.00¢
M |.651 I L.67E | 34,9011 34.90H 3.15B | 43.16B 23.838 | 23.80B
~ Control + wax | """ - L L. IO el K il
| 0.50 KGy+wax | 190D rlﬁii | 33.75G | 35.70G [ 40.30D 40.32D | 21.66F | 21,60k
T3 KGydwax | 2.75C | 2.76C [ 39.62E | 39.60F | 38,687 38.62F | 21,501 | 21,501
Fungicidestwax | 113111 00D 1 39185 | 29.196 | 36431 | 36400 | 21260 | 21241
~Garlicoil +twax | 3654 | 3.67A | 41.27B | 41278 | 34.80) | 3487 | 19.39N | 19.39N
Pro-Gib plus + wax | 305 | 3334 | 41.78A ALI0A | 33.48K | 33.46K [ 19.120 | 19.120
_ Hot water +wax 3__mn__):_1m 40.62C | 40.82C | 36,701 | 36.701 | 21.09K | 21.10K
Yeast + wax 2.75C 2.67C | 38.50F | 38.50F 39.93E | 3990E | 22.23F 22.00F

Table (4-B): Effect of pack

age type

Parameters

Season

Treatment
Polyethylene |

Carton

carton

Polyethylene

|—Fresh appearance

1999 2000

2098 | 2108 |

3.01A

2.93A

—_{scores) |

Percentage of fruit
_juice

2000

1999

36178 | 36238

40.07A | 42.00A

1999

33.03B

Percentage of
| fruit decay

2000

| 44.27A | 44.19A [ 16,

35.148

| fruit weight loss

Percentage of
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Table (4-C) Effect of the interaction between postharvest treatment and package type

Percentage of fruit juice Percentage of fruit decay Percentage of fruit weight loss
Package Eoiy®
] | 3 carton
Season 1999 | 2000 2000 | 1999 | 2000 1999 | 2000 1999 | 2000
32.10 , 37.83 | 37.10 14.77 | 1470
Control — - _ B ¥ 3 (8 C

3820
water 1
Yeast
Waxing J A ) 38.80
Control . r : - 7
+ wax
0.50kG | : : ] T 3050 | 4050
+ wan ) 3 D D
0.73kGy 390 | 39.0 . ] _ 3023 | 3033 | 4520 | 4520 32.17 | 32.16
+wax 3 F B | B | B B 1
Fungici- 3837 | 3830 | f BRREE 300 | 41.03 | 41.00 - 31.80
des+wax H H E D D 1
Garlic : . ] 20 4221 | 3950 [ 3931 ) _ 3810 | 28.00
oil+ wax g A A = L _ L E
?ﬂn.% X , ) 4263 | 4293 13810 | 3810 | | 2me7 _ 2880
plus | . A A ¥ F L L
wax
Hot 40.00 | 40,00 . _ 4113 | 4087 | s087 | ‘
water E | F f C D D |
wWas
Y east + 37 37.50 i = R , 39.50 | 46.17 _ 46.18 7 3 R
wax P | F | A Al




unwaxed 0.5 kGy irradiation and hot water fruit treatments failed
(o survive.

Regarding the effect of package type of two seasons
(1999, 2000) it is quite noticed from Table (5-B) that
polyethylene plus carton package significantly had higher fresh
dppearance and [ruit juice percentage while decreased fruit decay
and weight loss percentages as compared with polyethylene
package. On the other hand. the fruits kept in carton package
didn’t survive and were discarded.

Dealing  with the interaction  between postharvest
treatments and package type of both seasons as shown in Table
(5-C). Itis clear that using garlic oil plus waxing or pro-Gib plus
waxing packed in polyethylene plus carton package had better
fresh appearance and fruit juice percentage while decreased fruit
decay and weight loss percentages statistically as compared with
the other combinations in this respect. However, combinations of
all treatments under study and carton boxes as well as unwaxed
treatments and waxed control, irradiation doses (0.50 & 0.75
kGy) and vyeast failed in keeping fruits acceptable for marketing
and discarded when polyethylene package was used.

Similarly, unwaxed (.5 kGy irradiation and hot water as
well as unwaxed control and yeast treatments were unsuitable for

conservation and discarded.

Table (6) shows the effect of postharvest treatments on
the physical properties of lime fruits after 90 days storage at
room temperature. It is quite clear from Table (6-A) that all
treatments except pro-Gib. garlic oil, pro-Gib plus waxing and

garlic oil plus waxing treatments of both seasons had poor fruit
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physical properties up to 90 days at room temperature. However.
garlic oilpIUS\vaxinglreannentsuccCeded in having better fresh
appearance and higher fruit juice percentage while decreased
fruit decay and weight loss percentages followed by pro-Gib plus
waxing then garlic oil as compared with pro-Gib in a descending
order. Considering package type of both seasons it is obvious
from Table (6-B) that polyethylene plus carton packages
survived with acceptable physical fruit properties. Generally,
treated fruits surpassed untreated ones (control) in maintaining
fresh appearance and juice percentage up 10 60 days of
postharvest. lkﬂvevmxconﬂﬂnaﬁonsof\vwdng,ﬁM'boﬂlpﬂ}(ﬁb
and garlic oil treatments, and polyethylene plus carton packages
enhanced the increase of fruit survivals with good physical
properties under room temperature.  Anyhow, these results
confirm the finding of Ben-Yehoshua et al. (2000). They
recommended using pro-Gib for reducing fruit decay of March
grapefruit during storage. Also. with the findings of Hamouda,
(2000) who mentioned that garlic oil treatment prolonged storage
period of Washington navel orange fruits with good physical

properties.
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Table (

): Effect of postharvest treatments and pack
physical properties
femperature.

age

of lime fruits after 75 days storage

Table (5-A): Effect of postharvest treatments.

types on the
at room

Parameters

Control
_ (untreated)
Irradiation
_ 0.50 KGy
_0I5KGy
_Fungicides
Non traditional
_ Garlic oil
_Pro-Gib plus
Hot water
. Yeast
Waxing
_ Control + wax.

_ Garlic oil +way

_ 0.50 KGy+wax |
__0.75 KGy+wax
Fungicidestwax

Pro-Gib plus + wax

Season N
Treatments ™
——ltatments ~

T 1600 | 63 |
| 165D | 160D

_Hotwater +wax |

1999

Fresh appearance | Percentage of
_ scores

2000

_fruit juice

Percentage of
fruit decay
—{“ruit decay

1999 2000

Percentage of
_| fruit weight loss
1999 2000

1.76C
1.85¢

.

1.70C
T

Yeast + wax

| 35.00D

3722C [ 372
139554
8.75B

"
Al
-
al

IE | 43.73D |

35.00D |
35.00D | 50.2

SE | 50.03A | 50,004 | 2

43700 [ 25314 |

44.068C

49418

S0F | 39.90F |
38.55G | 38.50G
4190

| 50.00A |
41 81F

41.92E | 24.08

(25.54A | 25.61A |
25.10A | 25.12A

24468
[ 22.30¢
22.19C

24408
231C
2221¢C
24.008 |

Table (5-B): Effect of package type

Parameters

Fresh appearance

Percentage of fruit

Percentage of

Percentage of

——— 1 (scores) | juice | fruitdecay | fruit weight loss

\w 1999 2000 1999 2000 1999 2000 1999 2000
Treatment —~ 77 | VW | e e e | R
Polyethylene | 1,758 L LeoB 32708 | 32818 | 49.00A 49.92A ] 19.00A | 19.23A
_ Carton | . _} LIS BT S P S LN I
3 IS s >

""’t:':f)';”‘ il ERET | 250A[38.90A | 39,174 ym.zon 40.038 | 15688 | 15811

-drie
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Table (6): Effect of postharvest treatment
physical properties of lime fruits

temperature,

Table (6-A): Effect of postharvest treatments,

s and package types on the
after 90 days storage at room

Parameters

Control
—_(untreated) |
Irradiation
050 KGy
__0I5KGy
_Fungicides

Non traditional
Garlic il

. Pro-Gib plus
| Hot water
__ Yeast
Wixing
__Control + wax
_ 050 KGy+wax
L 075 KGy+wax
_ Fungicides+wayx

__Hot water +w ax.
Yeast + wax

Fresh appearance
—seores | fruit juice
1999 T

Season g I35
Treatments ™.
e reatments ™~ |

| 1500 | 37.000

|_Garlic oil +wax
| Pro-Gib plus + wax

Percentage of F Percentage of
fruit decay
2000

PmEﬁE{gc of

—r

|fruit weight loss

1.67C | 36.00D

e

42.69A | 18.00A
4229 | 18.10A°

36.61D

37.61C

40.508 | 16.00C | 16.60C |
40278 | 16.00B | 16,038

18.06A
_18.00A

Table (6-B): Effect of package type

Parameters

———_Season
Treatment
_Polyethylene
Carton

Polyethylene +
carton

| Fresh appear

1999

ance l’ercch:\-;,,:c—Jfruil
_ (scores) _4  juice ]
2000

Percentage of Percentage of

_ fruit decay | fruit weight loss
2000
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4-1-b- Chemical properties

Table (7-A) shows the effect of postharvest treatments on
chemical properties of lime fruits after 15 days storage at room
temperature in both seasons. It is clear that, as storage period
(after 15 days) increased total soluble solids percentage also
increased in all treatments. However, both irradiation doses (0.50
and 0.75 KGy). garlic oil, pro-Gib and hot watér plus waxing
treatments gave significantly the highest total soluble solids
percentage in fruits followed by hot water and yeast plus waxing
as compared with all other treatments and the control. No
significant difference was noticed between the two irradiation
treatments. Garlic oil treatment, on_the other hand, increased
total acidity value in fruit juice followed by fungicides
treatments as compared with the other used treatments and the
control in both seasons. Anyhow, T.S.S. / acid ratio in fruit juice
increased with increasing storage period (after 15 days) that was
obvious in all treatments used. While, fruits treated with garlic
oil plus waxing, pro-Gib plus waxing and garlic oil treatments
had the lowest values of T.S.S./acid ratio in comparison with
the other used treatments and the control of two seasons.
Besides. garlic oil plus waxing and pro-Gib plus waxing
treatments significantly maintained higher level of ascorbic acid
content, followed by fungicides plus waxing and hot water plus
waxing then the two irradiation doses plus waxing treatments as
compared with all other used treatments and the control of both

scasons.
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Table (7): Effect of postharvest treatments and

chemical properties of lime fruits
temperature.

Table (7-A): Effect of postharvest treatments.

package types on the
after 15 days storage at room

. Parameters T.S.8. % Acid %

arkres ) 2 Ascorbic acid
T.S.S. / acid ratio T
Season e ‘ o o 4 mg/100ml juice
Treatments ™~ 1999 2000 2000 1999 T 2000 1999 2000
Control B47C | B40C | 279G | 7907 | 1088 | 1088 | seenm 56,6011
(untreated) | ™7 | ° ] I ‘ g
Irradiation
——30Key L 898A | 8784 | 79685 | 7958 | 1.10aB | 1.10a5 | 5688G | s6s0cn
— 075Ky | 880A | 867AB | 79780 7908-D | 1.10AB | 1.10AB | 57.05¢ | s7.0sF
—Fungicides | 380A | 569AB | 8.09a8 8.09AB | 1.09AB [ 1.09AB | 57.540 | 57.400E
Non traditional 8.80A | 878A | 184 BO0A | 1088 | 1L10AB | 574D | 574908
—_Garlicoil | ™ | A IO Y iy | il
Pro-Gibplus | 876A | 8774 | 79207 795B-E | \ | 57.41DE | s7.81D
— Hotwater | 869AB | 871AB | 7.978CD T.19EFG | 1.09AB | 1.00AB | 57.3E 57.30E |
_ Yeast 8.64ABC | 8.62ABC | 7.79EG | 8.03a.C | 1 09AB | 109AB | 57361 | sesar
Waning 7IAB | 864ABC | 8.03A-C | 809AC | 1.094B | 1.09aB | 367961 | sasic
_ Control +wax | 1 ] T S B S
7K {8824 | A | wosac | Baanc | ToAB | 1ioAB | sizac 5769C_
_0.75 KGytwax | 882/ 8.83A | 796B-E | 796B-E | 1.11AB LIIAB | 57.79C 57.72C
| Fungicidestwax | $64ABC | 884A | 7.77FB.0 7768-D | 1.14A | 1.14A | 57948 | s7.90m

 Garlic oil +wax §.82A 871AB | 8.03A-C

BOIAC | 1.09AB [ 1.09AB | 58184 | sgain

oro-Gibplus + wax | 8.84A | 8854 | 7858 | oac | 112a 1510 $8.26A| 5827
_Hot water +wax jﬂg\_!@g&__ﬂ_ﬁ_ai_ 195B-E | 1.10AB | 1.10AB | 57988 | s7.96n
Yeast+wax | 867AB | 878a | 790cr | 796cs LI0AB | 110AB | S6.68H | 56.97G1

Table (7-B): Effect of package type

Parameters TiS:8. % Acid %

scorbic aci
T.S5.8. 7 acid ratio Ascorbic '_“"]_d
U e S | mg/100ml juic E |

2000 1999 T 2000 1999 2000

872A | 803A | 8.00A | 1098 | 1098 | 55495

2000 1999

58.408

Carton 8628 | 7898 [ 7.878 | 1.0n 1108 |55.01C | 55.23C |
“"-"L‘_',‘i'r‘[-"jﬁ”"* S.80A 1 879A | 7878 | 789B | 1024 | 111A |sse3a 59.00A
Al L
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A glance to Table (7-B) data of seasons (1999 & 2000)
showed that polyethylene and polyethylene plus carton packages
significantly increased total soluble solids percentage as
compared with carun1laackage.}10\yever,polyethylenejaackage
increased total acidity values in relation to carton and
polyethylene plus carton packages. Meanwhile, polyethylene
plus carton package significantly increased T.S.S./ acid ratio and
ascnrbk:ackjcontenush]f@kuknitothC(nherluM)packagcs|Jnder
study of both seasons, Furthermore, Table (7-C) indicate that
pro-Gib plus waxing in polyethylene plus carton package
increased total soluble solids percentage statistically in both
seasons. On contrast, garlic oil plus waxing in polyethylene plus
carton  package induced significant increase in total acidity
values in ﬁmﬁphﬁécasconuuwed\vﬁhthetnherconﬂﬂnaﬁonsin
this respect ofboﬂiseasons.(h1the(ﬁherhand.conﬂﬂnaﬁonsof
storage ftreatments and package types failed to induce any
statistical differences among them when T.5.S / acid ratio was
concerned.  However,  significant increase  of ascorbic acid
content occurred when pro-Gib plus waxing in polyethylene plus
carton package was used.

Regarding the effect of postharvest treatments on the
chemical properties of Hnu:ﬁuhsaﬁerBOdaysskwagealr00n1
temperature in both seasons Table (8-A) clarify that fruits treated
by different treatments plus waxing surpassed the fruits of the
corresponding ones  without waxing in total soluble solids.
However, garlic oil plus waxing,-pro-Gib plus waxing and
irradiation doses (0.50 and 0.75 kGy) plus waxing showed the
Inghcst\&ducsofto&ﬂsohﬁﬂesoﬁdsfb“ou%xibytheconhrﬂ;ﬂus
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waxing among the other treatments used in both seasons.
Meanwhile. hot water plus waxing treatment succeeded in
increasing total acidity values after 30 days of stored lime fruits
under room temperature followed By fungicides plus waxing
treatment then pro-Gib as compared with the other used
treatments and the control. On the other hand, no significant
differences were noticed between different treatments when
T.S.S. / acid ratio was concerned. Moreover, highest irradiation
dose (0.75 KGy) plus waxing and pro-Gib plus waxing induced
the higher significant effect in increasing ascorbic acid content
followed by the lower irradiation dose (0.50 KGy) plus waxing
as compared with the other used treatments and the control in

both seasons.

Concerning Table (8-B) data of both seasons (1999 &
2000) showed that polyethylene plus carton package
significantly increased total soluble solids percentage and T.S.S.
/ acid ratio as compared with polyethylene and carton packages.
However, carton and polyethylene plus carton packages
significantly reduced total acidity values as compared with
polyethylene package. Meanwhile. polyethylene plus carton
package significantly increased ascorbic acid content followed
by polyethylene and carton packages in a descending order.

Furthermore, Table (8-C) and Fig. (7-12) indicates that
combinations of postharvest treatments and package types failed
to induce any statistical differences among them when T.S.S./

acid ratio was concerned.
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Table (8): Effect of postharvest treatments and package types on the

chemical properties of lime fruits after 30 days storage at room
temperature.

Table (8-A): Effect of post harvest treatments.

e
Parameters T.8.S. % Acid % TS5,/ acid ratio | Ascorbic acid
Season ! S E— i ea— o mg/100ml juice
m 1999 2000 1999 2000 1999 | 2000 1999 2000
] _(l;:"'g":i | saeo B30C-D | 7460 A8 | LA | oA | ss.gon SS86H
Irradiation
_OSOKGy | 842B-D | 842B-D | 754H1 | 7531 | 1A | 1024 | ssoen 55.95H
—OISKGy | 840cD | 841CD | 7.96CF | 796CF | 1.05A | 106A | 5590H | 55920
_Nungicides | 840CD | 841CD | 7.97B-F | 788BF | 106A | 1074 | S639F | s638F
Non traditional 846A-D | 847A-D | 8.0SB-D | 8.06B-D | 1.04A | 1.04a | se60E | seese
_ Garlicoil | 7 | /I ] il [ I I
Pro-Gibplus | 840D | 842¢D | 8.108C | 812BC | 1037 | 1.024 | 56.95CD 56.96C1)
| Hotwater | 826D | 827D | 787G | 786G | 1.06A | 1.07A | S651F | s6.50F
_ Veast [ 833CD | 830¢-D | 7671 _T66H | 1.06A | 1.06A | 55611 | S5.611
Waxing . : ! g .
: 8.66AB | 8.61AB | 7.93D-G | 7.92D-G | 1094 | 1.08A | 624G | 56240
| Control +wax | ™=~ ] ™77 | WEV DG N | g |
| 050 KGy+wax | 873A | 874A { 194D-G | 4.92D-G | 108A | 1.09A | $7.18B | 57.158B
075 KGytwax | 873A | 874A_| 790EG [ 791EG | 110A | rosa | STA8A | 55.49A |
Fungicidestwax | 8.60ABC | 860A-C | 8148 | 8158 | 1.04A | 105A | 56910 | 56910
Garlicoil +wax | 873A | 8.74A | 787G _| 786FG | 1.11A | 1.11A | 57.038C ST.14BC
Pro-Gib plus+wax | 87IA | 87IA | 7.87FG | 7.86F-G | 1.10A | 1.10A | 57.53A | 57.50A
| Hotwater +wax | 8.60ABC | 8.60A-C | 825A | 826A | 1.04A | 1.04A | 56.95CD 56.97C-D
Yeast + wax 8.53AD | 851A-D | BO3B-E [ 80IB-E | 1.11A | 1.10A | 55810 | 558011

Table (8-B): Effect of package type

Parameters T.S.8. % Acid % T.8.S. / acid ratio Ascorbic acid

R | i _ | mg/100ml juice
2000 I‘J()‘W 2000 1999 2000 1999 2000

Season
Polyethylene | 8.458 | 8.528 | 8.02A | 801B | 1.06B | 1.068 | 57518 57.528
_Carton__{ 8358 | 8328 | 7.808 | 7818 | 1.05B | 0SB | 54.34C | 54.30C
Yolvethvlene

'”'-‘Lﬁ,‘lll‘_[)ljl“““ BI6A | BBOA | 7.88B | 8.80A | I.1IA | 1.12A |57.88A | 75.99A

1999

RESULTS & DISCUSSION
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On contrast, all treatments plus waxing in either carton or
polyethylene plus carton packages increased total soluble solids
percentage Slatistiéall}f in both seasons. However, significant
increase in ascorbic acid content occurred when pro-Gib plus
waxing and garlic oil plus waxing in polyethylene plus carton
package were considered in both seasons.

Regarding the effect of postharvest treatments on the
chemical properties of lime fruits after 45 days storage at room
temperature of both seasons. Table (9-A) clarify that fruits
treated with different used treatments plus waxing succeeded in
increasing total soluble solids percentage and total acidity values
in relation to fruits treated with postharvest treatments without
waxing. On the other hand, no significance was noticed between
different treatments plus  waxing as total soluble solids
percentage and total acidity values ™ were concerned. However,
garlic oil and pro-Gib plus waxing treatments succeeded in
increasing T.S.S. /acid ratio and ascorbic acid content followed
by all treatments plus waxing as compared with all treatments

without waxing in a descending order of both seasons.

A glance to Table (9-B) data of‘seasons(]999&2()00)
showed that polyethylenc plus carton package succeeded in
increasing  fruit total soluble solids percentage, total acidity
values, T.S.S./ acid ratio and ascorbic acid contents followed by
polyethylene package as compared with carton package in a
descending order, _

With respect to the different. interactions of both seasons
Table (9-C) pointed out that gar]ic-oil. pro-Gib and fungicides

plus  waxing treatments in polyethylene packages and all

RESULTS & DISCUSSION
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Regarding the effect of postharvest treatments on the
chemical properties of lime fruits after 60 days storage at room
temperature, Table (10-A) indicate l}{at different fruit treatments
under study behaved similarly with- those mentioned before in
Table (9-A).

Regarding the effect of package type in the two seasons
(1999, 2000) it is quite evident from Table (10-B) that
polyethylene plus carton package significantly increased T.8.S.,
Acidity, T.S.S./acid ratio and ascorbic acid contents as compared
with polyethylene package. On the other hand. the fruits kept in
carton package didn’t survive and were discarded.

Dealing  with the interaction between  postharvest
treatments and package type of both seasons as shown in Table
(10-C). 1t is clear that all treatments’in polyethylene plus carton
package increased total soluble solids percentage as well as total
acidity values. Meanwhile. significant increase of ascorbic acid
content occurred when pro-Gib, garlic oil and hot water
treatments plus waxing in polyethylene plus carton packages as
well as  pro-Gib  and garlic oil unwaxed treatments in
polyethylene plus carton packages were used in both seasons.
However, combinations of all treatments under study packed in
carton boxes as well as unwaxed treatments and waxed control.
irradiation  doses (0.50 & (.75 kGy) and yeast treatments packed
in polyethylene failed to continue in storage and were neglected.

RESULTS & DISCUSSION
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Table (10): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 60 days storage at room

tempe

rature.

Table (10-A): Effect of postharvest treatments.

™\ Parameters T.S.5. % Acid % - T.S.8. / acid ratio Ascorbic F'lci.d —I
Season 4 —— e PR I | mg/100ml juice
Treatmento™] 1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1999 2000
Control 736D | 738D | 4.93F U goor | 12m | 12m | av0se | 4000
_ (untreated) | - A O | G - | 5 (9 N
Irradiation
T 0sokGy | 7soc | 7axcp | saop | 20D | 125A | 1248 } SOLIE | 49.99EF
— 075KGy | 763C | 763 | sssc | ssac | 1oop | LIOE } SOOSE | S00E
“Fungicides | 820A | 820n | e65A | 664A | 120C | 121C } 55.55C | 3399BC
Non traditional goon | 8053 | 6s8A | 659A | 12aB | 1238 | se10B | 56.12B
] Garlicoil | D e | S TR | o - Raliises
“Pro.Gibplus | #108 | 8125 | 685A | 68an | L1 | 10D | S676A | SGTOA.
~Hotwater | 7908 | 7918 | 62ab | 0238 | 127A | 126A | SS80C_| 35.79C
“Yeast | 750C | 742¢D | 6d6B | 6458 | LIOE | LIIE 49.93F | 49.90F
Yning 736D | 741cD | s03D | so04p | 11eC | 1.20C | 50.00E | 50.00E
~ Control+wax | | L ) I R R R
[ 7s3¢ | 7sac | seac | se3c | 109k | 109 | S021E | SO2IE
.75 KGy+w: 836A | 837A | 674n | 672A | 1238 | 1228 | 5365D | S3.60D
Fungicidestwax | 830A | 831A | 672A | 671A | 120C 120 | 5588C | 55.87C
Garlic oil +wax | 8434 | 844A | 656A | 654A | 126A | 125A | S6.13B 56.208
ProGibplus+wax | 843A | 8424 | 680A | 683A | 1238 | 1.22B | S6.OBA | 50307
Hot water twax | 820A | 821A | 682A | 680A | 1.19C | 1.20C | S6.178_ 56.178
Yeast + wax sm3c | 783¢ | eam | 6308 | 125A | 1.24B | S346D | 5343D

Table (10-B): Effect of package type

e

Ascorbic acid

carton

aréd S ‘R,S Yo id % S.S./ id rati

prameters |  TS5%  Add% | TS faddrato |y i00ml juice |
i 1999 rzmm 1999 [ 2000 1999 | 2000 | 1999 | 2000

I'reatment L | i | S S - |

“Polyethylonc | 7438 | 7308 | 5998 | 5.98B | 1.24B | 1228 |SI8IB | 52108

 Carton | - N PE S S

b} sethy o |-

Polyethylene + | ¢ 151 | g 19A | 6.44A T(‘-‘”’A 127A | 1.28A | 55.48A | 55.40A

1

RESULTS & DISCUSSION
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Referring to the effect of postharvest treatments on
chemical properties of lime fruits after 75 days storage at room
temperature, Table (11-A) clarify that pro-Gib plus waxing
showed the highest total soluble solids percentage and total
acidity values followed by fungicides plus waxing and garlic oil
plus waxing then hot water plus waxing as compared with the
other used treatments of both seasons. However. the highest
irradiation dose (0.75 KGy) and fungicides trecatments gave
significantly the highest T.S.S./acid ratio in fruits followed by
garlic oil and pro-Gib as well as garlic oil and highest irradiation
dose (0.75) treatments plus waxing as compared with other used
treatments  of both secasons. However, pro-gib and garlic oil
treatments plus waxing increased ascorbic acid content in fruits
followed by fungicides and hot water treatments plus waxing as

compared with the other used treatments of two seasons.

Meanwhile, waxed and unwaxed control and yeast as well
as unwaxed 0.50 and 0.75 kGy irradiation and hot water fruit

treatments were failed to survive 75 days storage period.

Considering Table (11-B) it is obvious that polyethylene
plus carton package gave significantly highest total soluble
solids percentage, total acidity values, T.S.S. / acid ratio and
ascorbic acid contents as compared with polyethylene package of

both seasons.

Dealing with the interaction between postharvest
treatment and package type of both seasons as shown in Table
(11-C) it is obvious that pro-Gib plus waxing packed in
polyethylene plus carton induced significant increase in total

soluble solids percentage as compared with the other

RESULTS & DISCUSSION
-84-



combinations in this respect of both seasons. However,
significant increase in total acidity values occurred when pro-Gib
or pro-Gib plus waxing in either polyethylene or polyethylene
plus waxing were used. Furthermore, highest irradiation dose
(0.75 KGy) plus waxing in polyethylene plus carton increased
T.S.S. / acid ratio statistically in comparison with all other
package combinations of both seasons. Meanwhile, significantly
increase in ascorbic acid content occurred  when pro-Gib plus
waxing and fungicide treatments were used.

However, combinations of all treatments under study
failed to continue in storage and were discarded when either
carton and polyethylene packages were used except unwaxed
pro-Gib, garlic oil, hot water and fungicides treatments packed in
polyethylene. In addition, unwaxed and waxed control and yeast
as  well as unwaxed 0.5 kGy irradiation and hot water fruit
treatments failed to survive.

Table (12-A) show the effect of postharvest treatments on
chemical properties of lime fruits after 90 days storage at room
lemperature. It is quite evident that all treatments did not show
any effect on chemical properties up to 90 days under room
temperature except garlic  oil and pro-Gib treatments either
without waxing or plus waxing in both seasons. However, pro-
Gib treatment gave significantly good total soluble solids
percentage, total acidity values, T.S.S./ acid ratio and ascorbic
acid contents as compared with garlic oil treatment in both

scasons.

Generally, treated fruits surpassed  untreated ones

(control) in improving all chemical properties under study up to

RESULTS & DISCUSSION
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60 days of postharvest. However, combinations of waxing, pro-
Gib and garlic oil treatments when packed in polyethylene plus
carton prolonged fruit storage with good chemical properties
under room temperature up to 90 days of storage.

These results are in partial agreement with the findings of
Chattopadhyay ef al. (1992) on sweet orange. They reported
that fruits treated with 50 ppm GA; or 0.5% calcium nitrate
increased T.S.S.. while acidity aind ascorbic acid contents
decreased. Besides. Baez-Sanudo et al. (1994) concluded that
fruits treated with TBZ had little effect on T.S.S. and acidity.
While. Miller and McDonald (1996) on Florida grapefruit
reported that juice T.S.S., titratable acidity and the resulting ratio

were not affected by GA;.

RESULTS & DISCUSSION
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Table (11): Effect of postharvest treatments a

properties of lime fruits after 75 days
tem pchtlll’C B

Table (11-A): Effect of postharvest treatments,

nd package types on the
s storage at room

Parameters T.8.8. Pacid ratio Ascorhic s.u-.!d
Season ™ ol | mg/100ml juice

Treatments ™. 1999 | 2000 1999 | 2000
Control

_ (untreated)
Irradiation
- 050KGy
_0.75KGy
_ Fungicides
Non traditional
- Garlicoil
___Pro-Gib plus
_Hot water _
_ Yeast
Waxing
_ Control + wax
0.50 K(-}&\
075 KGy+wax |
. Fungicides+wax
__Garlic oil +wax |
| Pro-Gib plus + wax
Hot water +wax

2A | 4800 | as0in_
_49.92€ | 49.90C
| B | 4843D | 48.40D
B | 49.38C

Yeast + wax

49.37¢

49.60D
48, 0D
51, I(lli
51, 'HA
52, ?GA
S1L60B

Table (11-B): Effect of package type

Parameters

Season
Iu,amu.nt _
_Poly uh\'lcn:.

Carton__ |
Polyethylene +
carton

Ascorbic acid
| mg/100ml juice |

1999
B[ 50468

T.S.S. / acid ratio

1999 r 2000

2000

RESULTS & DISCUSSION
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Table

(12): Effect of postharvest treatments and package ty

pes on the

chemical properties of lime fruits after 90 days storage at room

temperature,

Table (12-A): Effect of postharvest treatments.

* Yeast
‘Waxing
Control + wax
0.50 KGy+wax
075 KGy+wax |

Fungicides+wax

Garlie oil +wax

ﬁnt w Ecr +\:a \_

Yeast + wax

| 7808

Pro-Gib ﬁus_+ wax | 8204

B | saon
| smoa

e — ““I
~\ Parameters T.S.S. % Acid % T.S:S. Fa¢id ratie Ascorbic acid
Season o -4 | = | mg/100ml juice
Treatments~.| 1999 r 2000 1999 T 2000 1999 2000 1999 2000
Control ' | ; i
~(untreated) | | —t _ o
Irradiation ‘ = _
ﬂ.SﬂKf(;y_‘_i - (N I S | [
0.75 KGy -
© Fungicides | - | . | T = F - T - 1 =T
Non traditional 7.601 7.62B 5.208 5.208 1.46B 1.46B | 46.508
. Garlicoil | | N BRI D | =)
Pro-Gib plus 00A | 801A 5.60A S.GIA LA2A | 1.42A | 4876A | 48.70A
_Hetwaer | ———
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4-2- Effect of postharvest treatments and package
types on lime fruits under cold temperature.

4-2-a- Physical properties

Regarding The effect of postharvest treatments on the
physical properties of lime fruits after 15 days storage under cold
temperature, Table (13-A) clarify that pro-Gib and pro-Gib plus
waxing treatments showed the highest fresh appearance followed
by garlic oil and yeast plus waxing as well as irradiation doses
(0.5 and 0.75) either with or without waxing followed by
fungicides treatment as compared with all other used treatments

and the control in a descending order.

Meanwhile, pro-Gib treatment significantly increased
percentage of fruit juice followed by the lower irradiation dose
(0.50 KGy) and pro-Gib plus waxing then Garlic oil plus waxing
compared with the other used treatments and the control in both
scasons. However, garlic oil and pro-Gib treatments plus waxing
induced the lowest significant fruit decay and weight loss
percentages among the other treatments used. A glance to Table
(13-B) show that polyethylene and polyethylene plus carton
packages gave significantly full fresh appearance and fruit juice
percentage and decreased percentages of fruit decay and weight
loss as compared with carton package in both seasons.

With respect to the different interactions, Table (13-C)
pointed out that all treatments and the control in either
polyethylene or polyethylene plus carton packages as well as
pro-Gib and pro-Gib plus waxing in carton package maintained

better fresh appearance statistically in both seasons.

RESULTS & DISCUSSION
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Table (13): Effect of postharvest treatments and package ty
physical properties of lime fruits after

cold temperature.
Table (13-A): Effect of postharvest treatments.

pes on the

15 days storage under

Parameters Fresh appearance Percentage of fruit Percentage of Percentage of fruit
Season N Scores ] 0 jumice | ¥,M‘!°c“.‘.'_fﬁ__‘."£ig!“ loss
Treatments ™~ 1999 2000 1999 2000 1999 | 2000 1999 2000
Control 4.76F 4.75E 52.101 52,100 | 247A | 2.48A 3.87A 3.88A
umtrested) | 07 | 70 | %L SWW | 247A | 248A g il
Irradiation
L 050KGy | 49 | 4948 | 53308 1.82C | 3.28C 3.29C
 075KGy | 4938 | 4938 | S2.90EF | L L14G | 3.28C 28C |
Fungicides | 4.87¢D | 4.88CD | 52511 1.20F 3.24DE | 3.24DE_
Non traditional
| Garlicoil | 4938 | aous | samm | sa;G 0.97H | 0.97H | 3.11F LI2F |
- ProGibplus | 5007 | 500A [ 5356A | 53574 | 095H | 095 | 3uoF | 31or
| Hotwater _A.84CD | 4.85CD | 52491 | S2.50H 1.35EF | 1.3SEF | 32IE 21E |
woeast L 4830 | 4830 | 5294EF | 52956 | 164D | Leap | 3.26cD | 32600
Waxing
—Controltwax | 482 | 448G | 5188k | sisor | 2258 | 2258 | 3e8n | 3678
- 0.50 KGy+wax | 4 BB | 4.938 | 52.84FG S285F | 1AIE | 140E 306G | 3.05G
| 075KGy+wax | 4938 | 403 | | 530D | 0920 | 095G | 300F | 3.00F
| Fungicidestwax | 4830 | 483D | C | $3278C | 1.4G | 114G | 3010 | 30100 |
Garlicoil +wax | 4954 | 4967 | 53.18C | 0751 | 0.73H | 2871 | 2861
| Pro-Gib plus + wax | 5.00A | 500A [ 53328 | 0661 | 0.67H | 2810 | 2815
| Hotwater +wax | 4.86cD | 4.87¢D | 5282FG | 113G | 13SFF | 3010 | 3011
Yeast + wax 4.93B 4.93B 52.99DE 1.36EF 1.37EF JIF 3. F

Table (13-B): Effect of package types

: Pcrccnmgc_nf?uit Percentage of Percentage of
Parameters Fresh appearance o . ; :

Wi S| ot duee ] fruitdecay | fruit weight loss
w 1999 | 2000 1999 2000 1999 | 2000 1999 | 2000
| reatment - - f et - = ) |
_Polyethylene | 5.00A | s5.00A | 36.15A | 56.10A | 0.00B | 0.00R | 1438 1.50B
_ Carton | 4.688 4708 | 46438 | 46.46B | 398A | 399A | TUA | 7324

. 7 o
Palyethylenest | oo SO0A | 56.10A | 5603A | 0008 | o000 | roac | 103

carton
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However. pro-Gib and yeast -treatments in polyethylene
plus carton package induced significant increase in percentage of
fruit juice as well as lower irradiation dose (0.50) in either
polyethylene or polyethylene plus carton package as compared
with the other combinations in this respect of both seasons. On
contrast, all treatments and the control in either polyethylene and
polyethylene plus carton packages decreased percentages of fruit
decay and weight loss statistically in both seasons.

It can be noticed from Table (14-A) that many treatments
showed a considerable maintenance of fresh appearance (after 3(
days storage) as compared with the control of both seasons.
However, fresh appearance was highest when garlic oil plus
waxing treatment was used in the two seasons. Meanwhile, pro-
Gib plus waxing treated fruits showed the highest fruit juice
percentage and the lowest percentages of fruit decay and weight
loss  followed by garlic oil plus  waxing among the other
treatments used. Concerning irradiation doses it is clear that the
highest dose (0.75 KGy) caused highest effect in increasing fruit
Juice pereentage as compared with the Jowest dose (0.5 KGy).
On the other hand. no significant difference was noticed between
irradiation  doses  when fresh  appearance parameter was
concerned in both seasons.

Meanwhile, Table (14-B) indicated that, data of seasons
1999 and 2000 showed that polyethylene plus carton package
significantly gave maintenance better fresh appearance and
pereentage of fruit juice and decreased percentages of fruit decay
and weight loss followed by polyethylene as compared with
carton package in a descending order in both seasons.
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Table (14): Effect of post harvest treatments and package types on the
physical properties of lime fruits after 30 days storage at cold

temperature.

Table (14-A): Effect of postharvest treatments.

. Parameters Fresh Percentage of fruit Percentage of Pereentage of fruit
Season | Aappearance juice ‘ fruit decay weight loss
Treatments~_| 1999 2000 1999 2000 1999 | 2000 1999 2000
Control 476F | A77F 45301 15801 | 994A | 9824 | 6.03A 6.10A
| (untreated) | | B ] -
_I—'——' 'd(;'q‘;]“; Gy ARSDE | 486D | 45631 | 45640 | BGID | 892D | S29DE | SI0DE
| 0.75KGy 48SDE | 486D | 4653F | 46,54F | 761G | 7.62G | S24EF | 524l
 Fungicides | 487CD | 488D | 46.26G | 4626G | 8.60D | 859D | 5.45BC | S45BC
Non traditional 489C | 488C | 4726C | 4728C | 692H | 693H | S.ASFG | S.5FG
~ Garlic oil R ! I |
Pro-Gib plus 4918 | 492AB | 468I1E | 4692E | 6.631 6641 | S.10GH | 5.10GH
~ Hot water 1.85DE | 1.85DE | 4653F | 4655F | 863D | 8.63D 5,528 5.54B
~ Yeast A83E | 483E | 4550K | 4558K | 9.62B | 9.62B 5538 5.54R |
Wandus 461G | 461G | 45760 | 4s781 | 971B | 9.72B | 537CD | 537CD
~ Control+wax | | ) )
0.50 KGy+wax | 492AB | 492AB | 4678E | 46.80E | 8.26F | 8.27E 4.891) 4.891)
0.75 KGy+wax | 4.93AB | 4.93AB | 4697D | 4698D | 733H | 7.30G | S.00HI | 5.00H1 |
" Fungicidestwax | 4.85DE | 4.85DE | 47.23C | 4732C | 822F | 830E | S.02HI | SO0HI
Garlic oil +wax 495A | 496A | 47.40B | 47.522B | 6751 6.761 487 4.88] |
Pro-Gib plus + wax | 4.92AB | 4.92B | 47.80A | 47.89A | 6.50] | 650 475K | 475K
Hot water +wax | 4.86D | 486D | 4693D | 46:52D | 840E | BAOE | S.06GH | 5.07GH
Yeast +wax - | 484DE | 4.85DE | 458611 | 45980 | 884C | 880C | SI7FG | S5.08IG

Table (14-B): Effect of package types

Percentage of fruit Percentage of Percentage of
Parameters Fresh appearance Pl . 7 .
- juice fruit decay fruit weight loss |
Seas .
. CAOTE 1999 | 2000 1999 2000 1999 | 2000 1999 | 2000
Treatment E o - ai . i e
lo!}‘clh\"lcnc 49618 4978 52.198B 527.72211 1.778 1.78[1 ) 1.83B 1.898
Carton 463C | 4.64C | 33.63C | 3372C | 22.73A | 2290A | 12.70A | 14.00A
bJ e e o
Polyethylene + | o0 | <gon | 53874 | $388A | 0ooc | oooc | 142c | 1420
carton
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With respect to the different interactions Table (14-C)
pointed out that all treatments and the control in cither
polyethylene or polyethylene plus carton packages maintenance
better fresh appearance, statistically, in both seasons. However,
significant increase in fruit juice percentage occurred when pro-
Gib and garlic oil plus waxing in polyethylene plus carton
package were used. Meanwhile, all treatments used and the
control in polyethylene package as well as pro-Gib, garlic oil,
irradiation dose (0.75) plus waxing, garlic oil plus waxing and
pro-Gib plus waxing treatments reduced fruit weight loss and
decay percentages statistically in comparison with all other

combinations in both seasons.

It is quite evident from Table {15-A, B and C) that treated
fruits with different fruit treatments and combinations under
study behaved after 45 days storage at cold temperature similarly
to those after 30 days storage as discussed before Table (14-A, B
and C).
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Table (15): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 45 days storage at cold

temperature.

Table (15-A): Effect of postharvest treatments.

Parameters Fresh appearance Percenllage of fruit Pcrc!:ntagc of Perccn.tagc of fruit
Season ) juice fruit decay weight loss
Treatments ] 1999 2000 1999 2000 1999 | 2000 1999 2000
Cantrol 4USE | 416E | 4275K | 4280K | 16.33A | 1650a | 7694 7.80A
| (untreated) 1 5
Irradiation
— O0S0KGy | 4488 | 448B | 4525H | 4523H | 1346E | 13.50E | 646C | 6.55¢ L
| 075KGy | 450B | 450B | 46.00E | 4600E | 12440 | 12.40H | 633D | 6.30D
| Fungicides | 4.50AB | 4.53AB | 45208 | 45200 | 13.69E | 13.50E | 6.13E 6.20E
Non traditional 4508 | asiB | 4633¢ | 4630c | 1iest | o0 | so0G | soig
_Garlicoil | I IR
_Pro-Gibplus | 452AB | 453AB 4633C | 46.40C 11.200 | 11.30) 500G | 591G -
_ Hot water 4S2AB | 452AB | 4543G | 4540G | 1324F | 1320F | 6.18E 6.20E |
~ Yeast 444C_ | 444C | 4383) | 4380 | 14.60C | 1470C | 634D | 633D
Masing 41SE | AI6E | 44671 | 44650 | 15578 | 15608 | 7248 | 7.35B
. Control +wax | "~ | [ ) o
| 0.50KGy+wax | 440D | 440D | 45.70F | 4565F | 1327F | 13.00F | 6.10EF | 6.15EF
| 075 KGy+wax | 4488 | 4488 | 4620CD | 46.18CD | 12.40H | 12500 | 6.00FG | 6.00FG
Fungicidestwax | 4.522AB | 4.53AB | 46.10DE | 46.15DE | 1293G | 13.006 | 57811 5.80H
_ Garlicoil twax | 452AB | 4.53AB | 46.87A | 46.88A | 10.86K | 1095k | 5481 5.501
| Pro-Gibplus+wax | 455A | 456A | 4650B | 46.60B | 10391 | 1050L | 5350 5.300
| Hotwater +wax | 4.55A | 4.60A | 4546F | 4560F | 12.76G | 12.80G | 5.79 S.79H
Yeast + wax 4.50B | 451B | 4537GH | 4530GH | 1420D | 14.00D | 6.13EF | 6.15EF

Table (15-B): Effect of package types

. Percentage of fruit Percentage of Percentage of
Parameters Fresh appearance g : " A
i i juice fruit decay fruit weight loss |
Ser §
- FRON 1999 1 2000 | 1999 | 2000 1999 | 2000 | 1999 | 2000
| Treatment ! I N B 7 __ __ R
| Polyethylene | 4.958 4938 | 50.98B 50.908 2.298 2308 297B | 2978
| Carton | 349C | 343C .| 3226C | 3230C | 3546A | 3550A | 13.40A 13.30A
Polvethvlene +
olyethylene 5.00A 500A | S330A | s53.33A 1.46C 1.48C 206C | 2.15C
carton
RESULTS & DISCUSSION
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[t is evident from Table (16-A) that all treated fruits
showed considerably high fresh appearance and fruit juice
percentage  of lime fruits after 60 days storage at cold
temperature as compared with the untreated fruits (control). On
the contrary, garlic oil. pro-Gib and fungicides treatments plus
waxing showed the highest fresh appearance followed by pro-
Gib and hot water as well as hot water plus waxing then garlic
oil and highest irradiation dose (0.75) plus waxing as compared
with the other used treatments and the control in a descending
order in both seasons. However. Signiﬁcant increase in fruit juice
percentage occurred when pro-Gib plus waxing and garlic oil
treatments were used. Meanwhile. pro-Gib and garlic ol plus
waxing treatments succeeded in reducing the percentages of fruit
decay and weight loss during the fifth period (after 60 days) of
stored lime fruits under cold temperature in both seasons.

Considering the effect of package types in both seasons
(Table 16-B) it is found that polyethylene plus carton package
showed the highest fresh appearance and fruit juice percentage
and the lowest significant fruit decay and ‘weight loss
percentages followed by polyethylene package as compared with
carton package. ’

With respect to the different interactions Table (16-C) and
Figs. (13-18) pointed out that all treatments and the control in
cither  polyethylene or polyethylene plus carton packages
maintenance higher fruit fresh appearance statistically in both
seasons. However, significant increase in fruit juice percentage
occurred when pro-Gib plus waxing in polyethylene plus carton

package was used.
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Table (16): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 60 days storage at cold

temperature.

Table (16-A): Effect of postharvest treatments.

Parameters Fresh appcaran& P(‘rccnt.:x;::c nf‘fruit l’crcf:nlage of Perccn‘mge of fruit
Season N juice fruit decay weight loss
Treatments >~ 1999 2000 1999 2000 1999 2000 1999 2000
Control Y8IE | 383E | 41S3N | 4165N | 19.1A | 19.10A | 13.55A | 13.50A
(untreated)
Irradiation
Il 0.50 KGy 400D | 400D | 4203K | 42.92K | 16.00C | 1630C | 12558 | 12408
0.75 KGy 4.00D | 4.00D 43.06] 43.00) 14.23F 14.20F 12.19C 12.20C
Fungicides 400E | 4.00F | 43331 | 43300 | 14.72E | 14.50E | 11.96D | 11.95D |
Non traditional 415C | 406C | 44938 | 4495B | 13330 | 13300 | 1146F | 1150F
Garlicoil | , : _ _ _
Pro-Gib plus 4.24B 4258 | 44400 | 4436D | 12.73) | 12600 | 1128F | 11.20G |
~ Hot water 4248 | 4.24B 4353G | 43.50G | 14.41E | 1450E | 11.95D | 11.96D
. Yeast 400D | 4.00D 43.16 43171 | 16.00C | 1650C | 12428 | 12.508
‘\M 3.84F 384G 41.76M 42.00M 18.148 | 18178 1.8IE 11.80E
Control + wax ) I
| 0.50 KGy+wax | 4.13C | 413C | 4400E | 44.00E | 15400 | 1580D | 1047H | 10.45H_
0.75 KGy+wax | 4.16C | 4.16C | 4390F | 4388F | 13.57H | [3.50H | 10191 | 10.22) |
Fungicides+wax 4.33A 4.33A 44.43CD | 4445CD | 14.00G | 14.00G 10.26H1 | 10.251]
Garlic oil +wax 4.33A 4.33A 44.43C 44.50C 12.29K 12.10K | 9.52) 951K
Pro-Gibplus +wax | 433A | 433A | 45.13A | 45.03A | 11.7IL | 11.50L |- 9.55) 953K
Hot water +wax | 4.24B | 424B | 44.00E | 44.00E | 13.82G | 13.80G | 10300 | 10.36H
Yeast + wax 4.00D 4.00D 42.43L 42.44L 14.89E l 15.00E 10.40H 10.4411

Table (16-B): Effect of package types

Percenta

ge of fruit

Percentage of

Parameters Fresh appearance Percentage of
o ' 91 ADRES juice fruit decay fruit weight loss
N Season | 1999 2000 1999 2000 1999 | 2000 1999 | 2000
_Irgilm_lcny - - ) ‘.
Polyethylene | 4958 | 4908 49.4613 | 49.478 4.328 4.308 5.65B 5.558
~ Carton 237C | 230C | 29.59C | 29.60C | 37.40A | 3T.60A | 23.89A | 23.50A
b IS lene +
Polyethylene s00A | so00a | sissa | sisoa | 230 | 230c | 4a19c | 4aaec
carton
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Meanwhile, garlic oil plus waxing in polyethylene plus
carton package as well as pro-Gib plus waxing treatments
decreased fruit decay and weight loss percentages as compared

with the other combinations in this respect in both seasons.

Considering the effect of postharvest treatments on the
physical properties of lime fruits after 75 days storage at cold
temperature in both seasons Table (17-A) clarifies that many
treatments showed considerably acceptable fresh appearance and
high fruit juice percentage and decreasing in fruit decay and
weight loss percentages as compared with the control.
Concerning postharvest storage treatments it is l:mmd that a
significantly higher fruit fresh appearance and fruit juice
percentage and a decrease in fruit decay and weight loss
percentages occurred when pro-Gib and garlic oil treatments plus

waxing were used in both seasons.

Moreover, Table (17-B) indicated that polyethylene plus
carton package significantly maintained fruit fresh appearance
and higher percentage of fruit juice and decreased fruit decay
and weight loss percentages followed by polyethylene package
as compared with carton package in both seasons.

Furthermore. Table (17-C) showed that all treatments and
the control in polyethylene plus carton package as well as pro-
Gib and garlic oil treatments plus waxing maintained better fruit
fresh appearance statistically in both seasons. However, pro-Gib
and garlic oil treatments plus waxing in polyethylene plus carton
package increased fruit juice percentage and reduced fruit decay
and weight loss percentages statistically in comparison with all

other combinations in both seasons.
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Table (17): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 75 days storage at cold
temperature.
Table (17-A): Effect of postharvest treatments.

*
Parameters Fresh apyearaice l’ercenfaigc of fruit Peraniagc of Pcrccn.tap_e of fruit
Season o juice | fruit decay weight loss |
Treatments 1999 | 2000 1999 2000 1999 | 2000 1999 2000
Control | ) - . L
3.10F 3.00F 40.00G 40.00G 25.87 25.80A 18.57A 18.60A
| (untreated) | 77]__ Nidhioml o, ('___77/\ 1 Il P 1
Irradiation
— O050KGy | 306 | 3156 | 4200t | 42006 | 22.78¢ | 22.75¢ 1646D | 16.50D
- 0.75KGy 333D | 350D | 4200E | 4200E | 1922F | 19.20F | 15.82EF | 15.86EF
— Fungicides | 401 | 400 | 02336 [ 4235E | 19268 | 1930F | 15.706F | 156568
Non traditional 3B | 4108 | 42770 | 42780 | 15560 | 15550 | 14556 | 14606
| Garlicoil | ER i oo« DY h o S i | R
_Pro-Gibplus | 4.15B | 4138 | 428D | 42800 487K | 14.85K | 1461G | 14.60G
| Hotwater | 403C | 400C | 4250E | 4250E | 1889G | 18.90G | 1535F | 15.40F
— Yeast | 3ISE | 3.45E [ 4140F | 4150F | 22.70C | 22.80¢ _16.99C | 17.00C |
\Va‘xlllE 3151 i.16E 41.10F 41.00F 24.47B | 24.50B 18.04B 18.00B
Control + wax i
LO.SG KGy+wax 3.25D 3.30D 42.67D 42.70D 21.59D | 21.60D | 15.59EF I5.65EF |
| 075 KGy+wax | 395C | 396C | 43.07C | 4300c [ 16.141 | 16161 | 1431G 14.50G
| Fungicidestwax | 4.08C | a.00c | 4350C | 4360C | 16.86H | 17.000 | 14096 | 14.00G
|_Garlic oil +wax | 4.30A | 4.30A | 44.00A 4400 [ 13920 | 1400L | 12930 | 13.000
Pro-Gib plus + wax | 4.5A_| 430A | 43778 | 43808 | 14.67K | 14.70K | 12930 | 12951
Hotwater +wax | 4.188 | 4208 | 4303C | 43.00C | 16001 | 16.201 14.41G | 14.40G
L Yeast + wax 3.25D 3.30D 41.33F 41.35F 21.12E 21.13E 16.11DE | 16.00DE
Table (17-B): Effect of package type
¥l Pcr(:cnlagc of fruit Percentagcﬁnf Po;-ccnta;gc of |
Parameters Fresh appearance i 5 A=
il ) [ juice - fruit decay fruit welgl__nuo_ssii
Seas
: L 1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1999 | 2000
[teatment ™ _ ] o N ~
_Polyethylene | 4.688 _ 470B | 46988 | 47.00B | 6.698B | 6.70B | 828B | 83083
Carton 1.89C | 1.89C 28.98C | 29.00C | 40.04A | 40.10A | 30.68A | 30.70A |
rethy 4
colyethylens 5 -gon | so0a | stam 51254 | 426c | 425¢ | 624c | 630c
carton
e i —— e wl
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However, combination of unwaxed treatments and waxed
control, irradiation dose (0.5 kGy) and yeast packed in carton
boxes failed to continue to be acceptable to consumer for 75
days in cold storage and were discarded.

Moreover, Table (18-A) show the effect of postharvest
treatments on the physical properties of lime fruits after 90 days
storage at cold temperature. It is quite evident that most
treatments  showed a considerable maintenance of fruit fresh
appearance  and higher fruit juice percentage as well as
decreasing  fruit decay and weight loss percentages in both
seasons. However, fresh appearance and fruit juice percentage
were significantly higher by pro-Gib plus waxing in comparison
with other used treatments, Meanwhile, significant decrease in
fruit decay and wei ght loss percentages were recorded when pro-
Gib and garlic oil treatments plus waxing were used in the two
seasons.

Moreover, Table (18-B) indicate that, data of seasons
1999 and 2000 showed that polyethylene plus carton package
significantly maintained fruit fresh appearance and increased
fruit juice percentage and decreased fruit decay and weight loss
percentages followed by polyethylene package as compared with
carton package in a descending order.

Regarding the interaction effect between postharvest
treatments and  package type of both seasons. Table (18-C)
pointed out that pro-Gib plus waxing as well as garlic oil plus
waxing (reatments in polyethylene plus carton package had the
best fresh appearance and fuit juice percentage and decreased

fruit decay and weight loss percentages statistically as compared

RESULTS & DISCUSSION
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Table (18): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 90 days storage at cold
temperature.

Table (18-A): Effect of postharvest treatments.

e — e —— e —
~._ Parameters Fresh Percentage of fruit Percentage of Percentage of fruit
Season | _appearance ~ juice fruitdecay |  weightloss |
Treatments™ 1999 2000 1999 2000 1999 2000 1999 2000
Control soor | 2000 | 4600N | 460N | 31.20A | 3121A | 20.13A | 20.15A
(untreated) | R o it | B F )
Irradiation
0.50 KGy 305G | 316G | 48250 | 48305 | 26.79C | 26.83C | 18270 | 18.30D
 075KGy | 306G | 317G | 48751 | 48800 | 25.6F | 25.17F } 17.55E | 17.63E
 Fungicides | 323F | 323F | 49000 | 49.00H | 23.70G | 23.73G { 1720F } 17.23F

Non traditional

g 3.400D 343D 49.75¥F 49.73F 22.721 22.731 15.85H1 15.85HI
Fi ~ Garlic oil -

Pro-Gibplus | 3948 | 3978 | 4925G | 49.30G | 21.18L | 21.19L } 156811 | 1567
" Hotwater | 3.26F | 3276 | 4800k | 483K | 23.40H | 23.50H | 16.80G | 18.83G
Yeast | 3.00M | 3a0m | 4715L | 47.100 | 2646D | 2650D | 18.93C | 19.00C
Wining 3000 | 3031 | 4695M | 4693M | 28.86B | 2890B | 19.61B | 19.658
|  Control +wax | | J I LI
ll].S(lLG)ﬂwax | 326k | 328F | 50.50D_ | 50470 | 2540E | 2543 | 17.03FG | 17.00FG |
0.75 KGy+wax | 3.28F | 327E | 5075C | 5073C | 22581 | 22601 | 1599H | 16.00H
| Fungicidestwax | 3.50C | 3.49C | 4985E | 49.83E } 21991 | 22.00) 15500 | 15.53)
Garlic ol +wax | 348C | 3.50C | 51.008 | SI.00B | 18.10M | 18.20M } 14.03L | 14.00L
“Pro-Gibplus + wax_| 397A | 4.00A | 5123A | 5120A | 165IN | 1650N | id.1aL | 14.10L
" Hotwater +wax__| 337D | 340D | 49.75F | 49.80F |} 2142K | 21.50K | 15.16K | 15.20K

Yeast + wax
“‘—ﬂ—_—

320G | 46.00N | d6.00N | 25.06F | 2520F | 17.63E | 17.67E

o = ——————— =
Percentage of fruit Percentage of Percentage of
 juice fruit decay | fruit weight loss |

|

Parameters | Fresh appearance

S —

1999 2000 1999 1 2000 1999 2000 1999 2000

Season
Treatment | ) - ) i o -l
“Polyethylene | 4228 | 4308 | 46958 | 46908 | 8.97B | 8.95B 10.50B | 10.48B
“Carton | 123C | 125C | 2800C | 2800C | S051A | 50.60A |} 3162A 31.50A
Polyethylene +
carton

4.55A 4.60A 50.89A 50.93A 6.87C 6.85C 8.40C 8.30C
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with the other combinations in this respect. However,
combinations of all treatments packed in carton boxes as
acceptable to consumer for 90 days cold storage failed to
continue and were discarded except unwaxed or waxed pro-Gib

freatments.

Referring to the effect of postharvest treatments on the
physical properties of lime fruits after 105 days storage under cold
temperature, Table (19-A) clarify that different postharvest fruit
treatments plus waxing surpassed the unwaxed fruit treatments
under study in both seasons. However, fruits treated with pro-Gib
plus waxing showed the highest fresh appearance and fruits juice
percentage and the lowest significant fruit decay and weight loss
percentages followed by garlic oil plus waxing treatment as
compared with the other used treatments and the control in both
seasons. Comparing different package types as shown in Table
(19-B) it is quite evident that polyethylene plus carton package
significantly maintained fresh appearance with higher fruit juice
percentage and decreased fruit decay and weight loss percentages
followed by polyethylene package as compared with carton
package in the two seasons of study. Dealing with the interaction
between storage treatment and package type of both seasons as
shown in Table (19-C), it is clear that garlic oil plus waxing
treatment in polyethylene plus carton package as well as pro-Gib
plus waxing gave full fresh appearance and increased fruit juice
percentage beside decreasing fruit decay and weight loss
percentages statistically followed by hot water plus waxing and
fungicides plus waxing treatments stored in polyethylene plus

carton package as compared with the other combinations in this
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Table (19): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 105 days storage at cold

tempera

fure.

Table (19-A): Effect of postharvest treatments.

I\ Parameters Fresh dppeatatice I'erte‘nfage of Percentage of fruit Pc‘rccn.tngc of
Season ™ ) _fruit juice _decay _ fruit weight loss
Treatments ™ 1999 2000 1999 2000 1999 2000 1999 2000
A:0ntin 3600 | 3631 | 44000 | 44100 | 16584 | 16.50A | 12974 | 12.96A
(untreated)
Irradiation |
0.50 KGy 383H | 3830 | 47.50) | 47.53) | 12.85C | 12.86C | 10.77¢D | 10.75CD |
0.75 KGy 3.93G | 395G | 48001 | 48071 | 11.82D | 11.80D | 10.55¢D | 10.50CD
Fungicides _387H | 38SH | 47500 | 47:501 | 11.58DE | 11.30DE | 10.30D | 1033D |
Non traditional
__Garlicoil | 4036 | 4006 | 4966E | 4967E | 10450 | 104701 | 8.66G | 8.65G
Pro-Gib plus 415D | 415D | 4925F | 4930F | 9.681 9.651 | 865G | 8.65G
Hot water 4.12D 4.15D 47.26K 47.30K 10.96F 10.90F 9.89L 9.85E |
Yeast 1 3731 3751 45.75M | 45.74M 12.88C 12.85C 12.008 | 12.00B3
Waing 38SH | 386H | 4532N [ 4530N | 15.0sB | 15008 | 12438 | 12.448
| Control +wax | "7 | i ) 1 ] |
| 0.50 KGy+wax 4.13D 4.15D 49.85D 49.83D 11.42E I'1.40E 9.89E 9.90E
0.75 KGy+wax 4.25C 425C | s0.30C ~1.50.33C 10.65FG 10.63FG | 9.82EF 9.80CF
Fungicides+wax 4.32B 4308 C48.75H | 48.80H 10.55G 10.50G 9.35F 937F
Garlic oil +wax 4.50A | 4.50A | 50908 | 50.90B | 9.23) 9251 790H | 7.90H
| Pro-Gib plus + wax | 4.50A | 4.50A | 51.00A | 51.00A | 883K 8.80K 7.79H | 7.9010
_Hot water -+wax 4328 4.308 49.15G 49.17G 9.98H 9.97H 8.53G 8.55G
Yeast + wax 3.08F 3.‘J7F_ 46.401 46.45L | 11.55DE | 11.50DE | 10.83C 10.85C
Table (19-B): Effect of package type
[ ————————————— — T S—— e —
, Percentage of fruit Percentage of Percentage of
Parameters | Fresh appearance o 2 S ok
- ) juice fruit decay fruit weight loss
\W 1999 | 2000 1999 2000 1999 | 2000 | 1999 | 2000
[reatment N - | N -
Polyethylene | 3758 | 3.76B 46.078 | 46.10B | 13.14A | 13.10A | 11.16A | 11.20A
. Carton | - | N - -
Yo lv e +
Polyethylenet §i s upn | adtn. | onn | bosex | omp | omm 8.88B | 8308
carton
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respect of both seasons. However, combinations of all treatments
in carton boxes failed to continue in cold storage for 105 days then
were neglected.

On the other hand, Table (20-A) indicate that all treated
fruits showed considerably high fresh appearance and fruit juice
percentage with lower fruit decay and weight loss percentages of
lime fruits after 120 days storage at cold lemperature as
compared with the control in both seasons. Meanwhile, pro-Gib
plus waxing and garlic oil plus waxing treated fruits showed the
higher fresh appearance and fruit juice percentage and the lower
significant fruit decay and weight loss percentages followed by
hot water plus waxing in fresh appearance and pro-Gib in fruit
Juice percentage and fruit decay and weight loss percentages as
compared with the other used treatments and the control,
Regarding different doses of irradiation it is found that the hi gher
dose of irradiation (0.75 KGy) was superior than the lower dose
in this respect. Considering package types in both seasons, Table
(20-B) show that polyethylene plus carton package significantly
maintained fresh appearance and increased fruit juice percentage
while decreased  fruit decay and weight loss percentages as
compared with polyethylene package.

['urthermore, Table (20-C), pointed out that pro-Gib plus
waxing in polyethylene package treatment maintained better
fresh appearance and higher fruit juice percentage and decreased
fruit decay and weight loss percentages statistically followed by
garlic oil plus waxing as compared with the other combinations
in this respect.
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Table (20): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 120 days storage at cold

temperature.
Table (20-A): Effect of postharvest treatments.

~. Parameters Fresh Percentage of fruit Percentage of | Percentage of fruit
Season ~J__Appearance | juice | fruit decay weight loss
Treatments~.| 1999 | 2000 1999 | 2000 1999 | 2000 1999 2000
Control vaom | 3aam | d1sop | 41ssp | 2035A | 2030A | 14524 | 14.50A
 (untreated) D Diiges NS Tt . 0 il S |
Irradiation f
 050KGy | 371 45551 | 4560l | 15.75C | 1578C | 11.75D | 11.70D
C075KGy | 381 46501 | 46551 | 1453DE | 14500k | 11S0E | 11.50E
~ Fungicides | 3811 46.10K | 46.15K | 14.67D | 14.60D | [11.55E | 11.53E
‘N‘u“—"—lMMJ 3.95G 393G 48.10D 48.20D 12.85H 12.80H 9.55K 953K
~ Garlicoil R I _ |
" Pro-Gibplus | 4.10DE | 4.15DE | 48.73C | 4880C | 12321 | 12300 | 951K | 950K
“Hotwater | 400F | 400F | 46251 | 46301 | 14.23E | 1420E } JLISF_} TLISE
_ Yeast | 365K | 365K | 4475N | 44.80N | 1593C | 1595C | 13.25C | 13.26C
M 3.56L 3.561 42.350 42300 19.028 19.108 13.80B 13.858
~ Control+wax | | | o JF - e e =
| 0.50 KGy+wax | 390H | 390H | 47.00G | 47.0E | 14.63D | 14.60D | 10.80G | 10.83G
| 0.75 KGytwax 4.06E - 4.06E 47.60E 47.65% 13.38F 13.35F 10.59H | 10.60H |
[ Fungicidestwax | 4.130 | 413D | d6.75H | 46.80H | 13.28FG | 1330FG | 10431 10.451
" Garlic oil +wax | 4388 | 4358 | 49.60B | 49.68B | 11.50J | 11501 { 8.78L 8.77L
“Pro-Gib plus + wax | 4.50A | 4.50A | 49.75A | 49.78A | 1L.10K | 11.00K | 870L | 8.70L |
" Hot water twax | 4.25C | 425C | 47.50F | 47.55F ] 13.00GH | 13.00GH | 10.05] | 10.08)
Yeast + wax 3.831 3.811 45.50M 45.55M 14.75D 14.77D 11.91D 11.90D

Table (20-B): Effect of package type

Paiiiiaters O A— #Pcrcenlage of fruit Percentage of Percentage of W
e ) ;-pp o juice fruit decay fruit weight loss
Seas

w 1999 rznnn 1999 | 2000 1999 | 2000 | 1999 | 2000

I'reatment - __ ) - o - i

Polycthylene | 3618 | 3628 | 44.04B | 44108 | 1563A | 1580A | 1233A | 12.30A
Carton 1l - o= | : - N 2 —ez

y . dene -+

l"‘-‘m‘:‘l}(l;”‘ 4274 | 430A | 4890A | 49.00A | 13288 | 13208 | 9.89B | 9.88B
car
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Table (21-A) shows the effect of postharvest treatments
on the physical properties of lime fruits after 135 days storage at
cold temperature. It is quite evident that most treatments showed
a considerable tendency to maintain fresh appearance and
increase in fruit juice percentage and a decrease in both fruit
decay and weight loss percentages as compared with the control
in both seasons. However, garlic oil and pro-Gib treatments plus
waxing showed the highest fresh appearance followed by the
higher irradiation dose (0.75 KGy), fungicides and hot water
treatments plus waxing as well as garlic oil and pro-Gib plus
among  the other treatments used. Meanwhile, significant
increase in [ruit juice percentage occurred when pro-Gib plus
waxing treatment was used. Meanwhile, pro-Gib plus waxing
treatment showed the lowest significant fruit decay and weight
loss percentages as well as garlic oil plus waxing treatment as
compared with the other used treatments and the control in both
scasons. Comparing different package types as shown in Table
(21-B) it is obvious that polyethylene plus carton package
significantly maintained fresh appearance and increased fruit
juice percentage as well as decreased fruit decay and weight loss
percentages comparing with polyethylene package in both

S€AsS0Ons.

Dealing with the interaction between storage treatments
and package type in both seasons. Table (21-C) shows that garlic
oil plus waxing as well as pro-Gib plus waxing in polyethylene
plus carton package maintained better fresh appearance
statistically followed by hot water plus waxing as compared with

the other combinations in this respect. However, significant
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Table (21): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 135 days storage at cold
temperature.

Table (21-A): Effect of postharvest treatments.

et eeeem——————
Parameters Fresh Percentage of fruit Percentage of Percentage of fruit
Season  |___ appearance _juice fruit decay weight loss |
Treatments>~_| 1999 | 2000 1999 2000 | 1999 | 2000 1999 2000
(‘nnlroi 5 i
3.23G 3.241 40.88N 40.90 24.67 24.65 .00 16.00A
_ (untreated) | " | o i Ni_ S s TR ’
Irradiation
| O050KGy [ 370CD | 3.71EF | 4500K | 4520k | 20320 | 20300 | 12396 | 12.40F
0.75KGy  13.73¢D | 3.73DE | 45500 | 45500 | 18.15FH | I8.06FH | 11.99F | 12.00F
_ Fungicides | 3.73¢D | 3.74DE | A5.651 | 45681 | 18.58F | 1855F | 11.99F | 11.90F
Non traditional
- Garlicoil | 3908 | 3908 | 47500 | 47.60D 15.82K | 15.80K | 10.100 | 10.00) |
—Pro-Gibplus | 3958 | 3958 | 4800C [ 48.12C | 14220 | 14.20L 985K | 9.80K
__Hotwater ] 3.73CD | 3.73DE | 4575H | 4590H | 17.85GI | 17.85G1 | 11.91F 11.93F
| Yeast | 35IE | 352G | 44.25L | 4435L | 21.25C | 21.26C 14.25C | 14.27C
Waxing JAOF | 3420 | 4145M | 41.80M | 23.20B | 23258 | 14918 | 14.90R
_ Control +wax | - . I
| 0.50 KGy+wax | 3.78C | 3.78D 46.45F | rlg.fﬂl__io.znzr__|9.25[-:__||.50(}__1_1_53(}‘
| 075 KGytwax | 3968 | 3978 | 46.50F | 4655F | 16700 | 16.75) | 1125H 11.30H |
| Fungicidestwax | 3888 | 3888 | 46.15G | 4630G | 17.32H) 17.35H) | 1130H | 11300
| Garlicoil twax | 4.21A | 4.23A | 49.00B | 49.10B | 14.62L | 1465L | 9.45L 9.461. |
| Pro-Gib plus + wax | 4.24A | 4.23A | 49.22A | 49.00A | 14.10L | 17201 | 9.35M - 930M |
| Hotwater+wax | 3988 | 3988 | 4695 | 47.00E | 17.0300 | 11100 | 1098 10,951
Yeast + wax 3.65D 3.65F 45.50) 45.52] 18.83EF | 18.85EF 12.51D 12.50D
Table (21-B): Effect of package type
P L i B E i E
Pitaiiitor Fresh appearanos ercent ge of fruit I ercf:nt'age of I c.rccn.l 1ge of
| I Pl 4 juice | fruitdecay fruit weight loss
Seaso
Freatme—" [ 1999 | 2000 | 1999 | 2000 1999 [ 2000 | 1999 | 2000
| Polyethylene | 3478 | 3508 | 43618 | 43708 | 1946a [ 19.80A | 13,16 | 13154
Cadon | - | - V- T T o i S
b o e 4
Polyethylenes | oo | wiza 48.12A | 48.00A | 17048 | 17008 | 10558 | 10.508
carton
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increase in fruit Juice percentage occurred when pro-Gib plus
waxing in polyethylene package was used followed by hot water
plus waxing then garlic oil plus waxing in comparison with all
other combinations in both scasons. Meanwhile, garlic oil plus
waxing and pro-Gib plus waxing in polyethylere plus carton
package decreased both fruit decay and weight loss statistically
followed by fungicides and hot water treatments plus waxing as
compared with the other combinations in this respect.

Table (22-A) show the effect of postharvest treatments on
the physical properties of lime fruits after 150 days storage at
cold temperature. It is clear that most treatments showed a
considerably acceptable in fresh appearance and higher fruit
juice percentage and decreased fruit decay and weight loss
percentages as compared with the control in both seasons.
However, pro-Gib plus and garlic oil treatments plus waxing
maintained the highest fresh appearance followed by fungicides
plus waxing as well as hot water plus waxing then garlic oil and
pro-Gib as compared with the other treatments and the control in
a descending order in both seasons. Moreover, significant
increase in fruit juice percentage and decrease in fruit decay and
weight loss percentages occurred when pro-Gib plus waxin'g- was
used followed by garlic oil plus waxing then pro-Gib and garlic
oil treatments as compared with the other used treatments and
the control in both seasons. Considering package types, Table
(22-B)  indicate that polyethylene plus  caiton package
significantly maintained better fresh appearance, increased fruit
Juice percentage and decreased both fruit decay and weight loss

percentages in relation to polyethylene package.
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Table (22): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 150 days storage at cold

temperature.

Table (22-A): Effect of postharvest treatments.

. Parameters Fresh Percentage of fruit Percentage of | Percentage of fruit
Season | Appearance | juice __fruit decay __ weightloss
Treatments~.| 1999 2000 1999 2000 1999 | 2000 1999 2000
Conitrol 3.031 1001 | 37850 | 37.800 | 36.42A | 3640A | 1690A | 16.83A
| (untreated) L . - i
Irradiation
~ 0.50 KGy 340G | 337G | 43.00L | 43.00L | 32.38D | 32.35D | 13.31E | 1330 |
0.75 KGy 3SIF | 3.50F | 43901 | 43950 | 31.0F | 31.00F { 1295F | 1290F
" Fungicides | 3.58GF | 3.58CF | 43.50K | 4346K | 30.12G | 30.10G | 13.20E 13231
Non traditional 3R3BC | 380BC | 46.80D | 46.90D | 28.431F | 28401F | 11200 | 1125
Garlic oil | Sl T | T 1 |
 Pro-Gibplus | 3.83BC | 380BC | 47.00C | 47.00C | 26.83K | 26.80K } 11.11J 11103
Hot water 363DE | 3.65DE | 44301 | 44351 | 29.38H | 29.35H | 12.95F | 1297F
~ Yeast [ 3asn | 3200 | 4225M | 4230M | 33.08C | 33.00C | 1522C | 15.25C
Naring 3230 | 3200 | 3965N | 39.70N | 3433B | 34308 | 15908 | 15958
Control +wax | 1 o 5 -
| 0.50 KGy+twax | 3.56EF | 35SEF | 45.00G | 45.10G }30.55FG | 30.50FG | | 12306 | 12356 |
0.75 KGy+twax__ | 3.73CD | 3.75CD | 45.17F | 4520F | 29.50H | 29.53H | 12.13H } 12.15H |
" Fungicidestwax | 3938 | 3958 | 44.90H | 44.90H | 28.641 | 28621 | | 12.20GH | 12.23GH |
| Garlicoil +wax | 4.05A | 400A | 48.15A | 47808 | 27.05K | 27.10K | 10.30K 10.33K_|
[ Pro-Gib plus +wax | 4.11A | 4.1IA | 47.85B | 48.16A ] 24.60L | 24.60L | 10.10L | 10.13L
| Hotwater +wax | 3888 | 3908 | 4575€ | 4573C | 28.08] | 2800 1911 | 11.901
Yeast + wax 338G | 340G | 4350k | 43.56K | 31.60E | 31.60E | 13.68D | 13.70D
Table (22-B): Effect of package types
.‘ — —
T _— Fresh appearance Pclccnt_ngt‘ of fruit Pcrcfntage of I’e.rcen-tagc of
i i 1 juice fruit decay fruit weight loss |
Sea
Season | 1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1999 | 2000
Treatment . . - ] -~ |
" Polyethylenc | 3288 | 3308 [ 41.30B | 413SB | 3186A | 3185A 14.55A | 14.56A
4 Cartorn J_ = = - - ‘ = = gl
; 7 a .
P“'”‘:;‘(}ﬁ"‘ 1954 | 397A | 47274 | 4730 | 28398 | 28308 | 10.02B | 11.15B
car
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Dealing with the interaction between postharvest
treatment and package type in both seasons as presented in Table
(22-C) it is clear that pro-Gib plus waxing in polyethylene plus
carton package treatment maintained statistically ~fresh
appearance and higher fruit juice percentage and decreased fruit
decay and weight loss percentages followed by garlic oil plus
waxing as well as hot water plus waxing for fresh appearance
and garlic oil plus waxing for fruit juice percentage, fruit decay
and weight loss percentages as compared with the other

combinations in this respect.

It is quite evident from Table (23-A) that pro-Gib plus
waxing showed the highest fresh appearance followed by garlic
oil plus waxing then pro-Gib plus treatments among the other
used treatments in the two seasons of study. However,
significant increase in fruit juice percentage and a decrease in
fruit weight loss percentage was obtained when pro-Gib plus
waxing as well as garlic oil plus waxing were used in both
seasons. Meanwhile, pro-Gib plus waxing treatment decreased
fruit decay percentage statistically followed by pro-Gib and
garlic oil plus waxing then garlic oil as compared with the other
used treatments and the control in a descending order.

Regarding the effect of package types in both scasons,
Table (23-B) clearly showed that polyethylene plus carton
package showed higher fresh appearance and juice percentage
and the lower significant fruit decay and weight loss percentages

as compared with polyethylene package in both seasons.
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Table (23

):

Effect of postharvest treatments
physical properties of lime fruits a

and package types on the
fter 165 days storage at cold

temperature,
Table (23-A): Effect of postharvest treatments.
Parameters Fresh Percentage of fruit Percentage of Percentage of fruit
Season ™| _appearance | —juice | fruit decay | weight loss |
Treatments™>_| 1999 | 2000 1999 2000 1999 | 2000 1999 2000
Control 2000K | 2010k | 3400 | 34081 54.30A | 23834 | 23.95A
—(untreated) | T | S U L g1 e |
Irradiation
L 050KGy | 23 HI | 235H1 | 36500 _36.56] | 53, | 20.90E | 21.00F
_ 0T5KGy | 233HI | 2300 36.50) 36.50] | s s | 2 20.07F | 20.20F
Fungicides | 3.35F 330F 42.25G | 42406 | LG 0G [ 20.04F | 20.101
Non traditional
~ Garlicoil | 3.65D | 3.66D | _ 45558 | 45608 | 4 L 18571 | 18.601
_ Pro-Gib plus | 3.70C 3.70C | 4550C _45.50C | 39. | 18200 | 18200
_ Hotwater 3.50E 3.56E | 42.85F 42.87F | s0. | 19.74G | 19.80G
o \;«ESL - 1.00L Hlf)L ~ 28.00M 28..0@17 _Ei?.[} 72&@__ 22.10¢ N
Waxing 2.16) 2,151 34.65K 370K | 5334C | s340c | 23 52B 23608
_ Control +wax | =" 7406 | 30 Tt — | 77 | 2608
050 KGy+wax 238G | 240G _37.30H | 37.40H | S242E | S250E | 20.32F | 20.40F |
075 KGytwax | 236GH | 235GH | 37051 S0} S2.08F | 52.10F | 19334 | 1940 |
- Fungicidestwax | 3516 _3.60D | 43.57E 60E_| 50.59H | S0.60H | 8.6 | 18651
|_Garlic oil +wax | 3. 8B | 3.90B | 46.50A 46.59A | 41.56) | 40.80K | 16.84K 16.90K
Pro-Gib plus + wax | 1034 | 410A | 46.50A" | a6.60A | 38551 38.58L | 1659K | 16.60K |
| _Hot water +wax | 3.63D | 3.60D | 44.10D | 44.15D | 50.53H S0.60H | 18361 _18.4011
Yeast + wax 001 1.001, 28.00M | 28.00M | s298p 53.00D | 21670 | 21.73D

Table (23-B): Effect of package types

= — e e S ——— “I
LPS H L.
Paraniéters Fresh appearance Per cen!agc of fruit I’cranlagr of I er ccn.lagc of
S T e [ froitdecay | fruit wei ht loss
N 1999 | 2000 | 1099 2000011999 [ 2000 | 1999 | 2000
reatment _ R — A -
Polyethylene | 2188 _220B | 34818 | 46.65A | 46.60A | 1574 15.75A
_Carton | . S S S — ! - ] -
Yolvethylene +
Polyethylene I2A | 3408 | 23804 41878 | 41808 | 12328 | 1235m
carton
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Dealing  with the interaction between postharvest
treatments  and package type in both seasons, Table (23-C) show
that pro-Gib plus waxing in polyethylene plus carton package
had higher fresh appearance and fruit juice percentage and
decreased fruit decay and weight loss percentages statistically
followed by garlic oil plus waxing then garlic oil and pro-gib in
the same package as compared with the other combinations in
this respect. However, combinations of all treatments under
study and carton package as well as unwaxed treatments except
pro-Gib or Garlic oil and waxed control. irradiation dose (0.50
KGy) and yeast failed to continue and discarded when
polyethylene package was used.

Table (24-A) include the effect of postharvest treatments
on the physical properties of lime fruits after 180 days storage at
cold temperature. It is quite evident that the lower irradiation
dose (0.5 KGy) plus waxing, yeast, fungicides, irradiation dose
(0.50 KGy) only, control plus waxing and the control treatments
were in poor physical condition after 180 days of cold storage
and were discarded. On the contrary, pro-Gib plus waxing
(reatment succeeded significantly in.increasing fresh appearance
and fruit juice percentage and decreased fruit decay and weight

loss percentages as compared with the other used treatments.

Considering package type in both seasons Table (24-B)
show  that polyethylene plus carton package significantly
maintained better fresh appearance and fruit juice percentage as
compared with polyethylene package.
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Table (24): Effect of postharvest treatments and package types on the
physical properties of lime fruits after 180 days under cold
temperature.

Table (24-A): Effect of postharvest treatm

ents.

e————————————— e
. Parameters Fresh appearance Percentage of fruit Percentage of Percentage of I'ruif1
Season ™ — juice ~fruit decay weight loss
Treatments~. 1999 | 2000 1999 2000 1999 | 2000 1999 2000
Control
(ntreatedy | |~} L - I R S
Lrradiation T '
0S0KGy | b . IR ! (T
0.75KGy | 225F | 2.26F | 35000 | 35.10D 55.78A | S55.80A | 20.28A | 2030A
_ Fungicides | (R IS N (N SN .. > _
Non traditional
" Garlicoil | 350C | 3.60C | 36.00C | 36.13C | 44.00E | 44.00E | 18.64C | 18.70C
. Pro-Gibplus | 3.60B | 365B | 42858 | 42.89B | 43.39F | 43.50F 18.51C | 18.50C
" Hotwater | 225F | 230F | 3580D | 35.85D | 54.098 | 54.108 20.00A | 20.10A
" Yeast | - | - | - | - : - . -
Waxing
Control +wax | - I )
| 0.50 KGy+twax - - r - - - - - -
- 0.75 KGytwax | 235E 240E | 35.75D | 35.80D | 54.91B | 54978 | 19.50B | 19.508 |
Fungicidestwax | 2.23F | 230F | 3600C | 36.30C | 5381C | 53.80C | 19.178 | 19.208
| Garlicoil #wax | 250D | 250D | 3680C | 3690C | 43.26F | 43.30F 17.41D | 17.50D
Pro-Gib plus + wax | 3.80A | 3.80A | 44.50A | 44.60A | 42.60G | 42.68G | 177D | 17200
| Hotwater +wax | 237E | 233F | 3650C | 3650C | 5331D | 53.30D { 18.66C 18.70C
Yeast + wax - - - - - -

Table (24-B): Effect of package types

“ﬂ
Percentage of fruit Percentage of Percentage of
Parameters Fresh appearance v ; . .
- | Sl juice fruit decay | fruit weight loss
. Season | 1999 | 2000 1999 | 2000 1999 | 2000 | 1999 | 2000
| Treatment o - sl . . i
Polyethylene | 142B | 1508 | 20.76B | 29.80B | SI.89A | S1.90A | 15.94A | 13.95A
Carton | - | - = I - I
Yalvethvlene +
Polyethylene + | o1 3 10a | 30.85A | 3990A | 46.45B | 4650B | 1273B | 12.75B
carton
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Concerning  the interaction  between postharvest
treatments and package type in both'seasons Table (24-C) show
that pro-Gib plus waxing in polyethylene plus carton package
had better fresh appearance and fruit juice percentage and
decreased fruit decay and weight loss percentages statistically
followed by garlic oil plus waxing and pro-Gib in the same
package for fresh appearance and fruit weight loss percentage,
garlic oil plus waxing for fruit juice percentage and pro-Gib in
fruit decay percentage as compared with the other combinations

in this respect.

Table (25-A) show the effect of postharvest treatments on
the physical properties of stored dime after 195 days fruits
storage at cold temperature. It is quite evident that all treatments
were terminated due to the loss of fruit physical properties up to
195 days of cold temperature except pro-Gib, garlic oil, pro-Gib
plus waxing and garlic oil plus waxing treatments in both
seasons. However, pro-Gib plus waxing treatment succeeded in
maintaining acceptable fresh appearance and decreasing fruit
decay and weight loss percentages followed by pro-Gib then
garlic oil plus waxing as compared with garlic oil in a
descending order. However, a significant increase in fruit juice
percentage occurred when garlic oil plus waxing as well as pro-
Gib plus waxing were used followed by pro-Gib as compared
with garlic oil treatment in both seasons.

Concerning the effect of packdge types in the two seasons
(1999 & 2000) it is quite evident from Table (25-B) that
polyethylene plus carton package significantly maintained better

fresh appearance and juice percentage and decreased fruit decay
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Table (25): Effect of postharvest treatments and
physical properties of lime fruits after |

Table (25-A): Effect of postharvest treatments.

e

temperature,

l\ Parameters

Season ™\
___Treatments™.

Fresh

1999 2000

e ——————

package types on the
95 days storage at cold

—

Percentage of fruit

Percentage of
| Appearance |

_ fruit decay

Percentage of fruit
| weight loss

1999 2000

Control
Irradiation
_ 0.50 KGy ]
_ 0I5KGy
_ Fungicides
Non traditional
Garlic oil

_ Pro-Gib plus
_Hotwater
| Yeast
Waxing

_ Control + wax
| 0.50 KGy+wax
075 KGy+wax |
_ Fungicides+wax
__Garlic oil +wax

__Hot water +wax
Yeast + wax

Pro-Gib plus + 1\':1_;i i

J400A | 14007
| 2ase | Tiae

| 36504 1331B_| 13308
| 36.50A"

400D | 40.51D | 12250

12210

Table (25-B): Effect of package types

Season
Treatment

Parameters Fresh appearance

1999 —[ 2000 1999

Percentage of fruit Percentage of Percentage of

_fruit weight loss

1999 ]_g 2000

| Carton |
Polyethylene +
carton

| Polycthylene | 1.008

3.75A 333A 44.20A

~1oos | x008 1L05A | 11234 [ 1483a | Tamia

11.358 12,308
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and  weight loss percentages as compared with polyethylene
package. On the other hand, fruits kept in carton package didn’t
survive and were discarded as mentioned earlier.

Furthermore Table (25-C), the results of both (1999 &
2000) seasons indicate that combinations of pro-Gib or garlic oil
plus  waxing and unwaxing enhanced the increase in fruit
survivals with good physical properties of lime fruits after 195
days storage at cold temperature when polyethylene plus carton

package was used.

Generally, all treated fruits showed considerably higher
fresh appearance and frujt Juice percentage during  the whole
storage. as period compared with the untreated fruits (control)
which showed high fresh appcarance and fruit juice percentage
till only 90 days of storage, then fruits lost their fresh appearance
and started to lose different parameters of quality fruit packed. In
polyethylene  plus  carton boxes maintained acceptable
parameters  of physical properties.until 105 days storage.
Meanwhile, all the treated and untreated fruits, stored under
10°C did not show any sign of fruit decay and weight loss
percentages  during 45 days in polyethylene plus carton package.
After  words. the untreated fruits showed the maximum
percentage of decay and weight loss in carton package followed
by the fruits in polyethylene package then the different
treatments in polyethylene plus carton package. Meanwhile. pro-
Gib plus waxing treated [ruits showed the higher significant
[resh  appearance - and Juice percentage and lower decay and
weight loss percentages in polyethylene package during the
whole storage period (195 days) followed by garlic oil plus

RESULTS & DISCUSSION
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waxing as compared with the other used treatments. Comparing
different doses of‘irradiation, it is found that the high dose (0.75
KGy) was most superior than the lower one in all physical

properties under cold temperature.

These results are in agreement with the findings of Isshak
et al. (1978). They found that the best storage temperature for
lemon fruits is 8-9°C, that held the percentage of decay at 3.3%
for light green lemons and in ratio 4.0% for silver green fruit
after 5 months of storage. In addition, Kaushal and Thakur
(1996) reported that fruit decay percentage increased with
prolonged lime storage Meanwhile, Tugwell (1988) found that
wrapping of Valencia orange fruits in plastic film reduced
weight loss to nearly half of that occurred when non-wrapped
fruits were stored at 10°C.

4-2-b- Chemical properties

Table (26-A) show the effect of postharvest treatments on
the chemical properties of lime fruits after 15 days storage at
cold temperature. It is quite evident that the high irradiation dose
(0.75 KGy) gave significantly the highest T.S.S. / acid ratio
followed by the high irradiation dose (0.75 KGy) plus waxing as
compared with the other used treatments and the control.
Besides. pro-Gib treated fruits showed the highest ascorbic acid
content followed by pro-Gib plus waxing among the other

treatments used.

On the other hand., no significant differences were also
noticed between different treatments when total soluble solids

and total acidity values parameters were concerned.
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Table (26): Effect of postharvest treatments
chemical properties of lime fruits
temperature.
Table (26-A): Effect of postharvest treatments.

and package types on the
after 15 days storage at cold

e ———— s —

%‘ﬂm\ TSS. % Acid % TSS./acid ratio | ]F’_*g‘fl'{‘}'ﬂ';'ﬁl‘::fc
Scason = B S D, S LA
Treatments >~ 1999 2000 1999 2000 1999 | 2000 1999 2000
Control 9.04A 9.10A 7.03A 7.10A 1.25E | 1.26DE | 59.04AD | 59.05AD
| (untreated) | 7 | 7 N I | o o |
Irradiation .
- O0S0KGy | 891A | 891A | 7.11A | LA | 125E | 1.25E | $8.95BE | 58.95BE
——ISKGy | 900A | 9.00A | 7.16A | 710A | 1.30A | 130A | s896BE 58,96
_ Fungicides | 896A | 997A | 7.07A | _7.07A | 1.26DE | 1.26DE 58.99AE | 58.99Al
Non traditional
_ Garlicoil | 896A | go7A ~T06A_| 7.08A | 126D | 126DE | s890cF | sgoick
__ Pro-Gibplus | 8980 | 9974 704A | 7.04A | 126DE | 126DE | 59174 | 59.17A
___Hot water | B98A | 997A | 7.03A | 7.05A | 1.26DE | 1.26DE | S8.86DF | S8.83DF
Yeast | 889A | 890A | 7.06A |_T08A | 1.26DE | 1.26DE | S8.84EF | 5884EF
A« H
Waxing 8.96A | 8.05A 7.01A 7024 | 1.27¢D | 127¢D | $8.73FG | s8.73FG
,,L-ﬂ_mnl_*PLax_i_,,_i_i___f e — N
| 050 KGytwax | 8874 | 890A | 6.98A T00A_| 1.28BC | 1.28BC | S8.87DF | s8.87Dr
_0I5KGy+wax | 893A | 893A | 703A | 7.05A | 1.29AB | 1.29AB | 58.57G _ 58.57G
|_Fungicidestwax | 891 8924 | 6987 700A | 1.24F | 124F | S8.96BE | 58.96BE
_Garlicoil twax | 8894 | 890A | 6.99A 7.00A | 1.26DE | 1.25E | 59.01AD | 59.04AD |
Pro-Gibplus+wax | 891A | 89A | 717A _7.20A_ | 1.27CD [ 1.27CD | 59.08ABC | 59.12ABC
_Hotwater +wax | 898A | 808A | _T.09A | 720A | 1.28BC | 1.28BC | 59.10AB | 59.10AB
Yeast + wax 3.98A 9.00A 7.12A TASA [ 1.27CD | 1.27CD | 59.90ABC | 59.93ARC
Table (26-B): Effect of package type
'-—EA_L e e s )
Parameters T.S.S. % T.S.S. / acid ratio Ascorbic %.""1('
= b T = | mg/100ml juice
Seas
o wo*ﬂ 2000 1999 Tzoon 1999 | 2000
[ Treament~_{ """~ | <" | ) I
| Polyethylene | 8.93A | 898A | | 1.28A | 1:28A | 58.96A | 58.978
| Carton ] 8.99A | 8.98A | 7.0 _1.26C | 1.26C | 58.91A | 5891A
Polyethylenc +
“v‘;:i‘u';”‘ 891A | 8.95A 1.27B | 1278 |5897A | 58.98A
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Comparing different package types Table (26-B) indicate
that polyethylene package significantly increased T.S.S. /7 acid
ratio followed by polyethylene plus carton as compared with
carton package in a descending order. On the other hand, there
were  no significant difference between all different package
types when total soluble solids, total acidity values and ascorbic
acid content parameters were considered in both seasons.

With respect to the different interactions Table (26-C)
pointed out that high irradiation dose (0.75 KGy) in polyethylene
package increased T.S.S. / acid ratio statistically in both seasons
However, significant increase in ascorbic acid content occurred
when pro-Gib treated fruits were packed in polyethylene. On the
other hand, combinations of postharvest treatments and package
types failed to induce any statistical difference among them
when total soluble solids and total acidity values were concerned

in both seasons.

[t is obvious from Table (27-A) that all fruit treatments
attained high level of total soluble solids, total acidity values and
T.8.S. / acid ratio during the following third storage period (30
days) under cold temperature in both seasons as compared with
the control. However significant increase of total soluble solids
pereentage occurred when garlic oil and pro-Gib treatments were
used. Meanwhile, garlic oil plus waxing treatment succeeded in
increasing total acidity values followed by garlic oil then pro-
Gib plus waxing as compared with the other used treatments and
the control in both seasons. Furthermore, the lower dose of
irradiation (0.50 KGy) caused highest effect in increasing T.S.S.

/ acid ratio followed by fungicides treatment then pro-Gib as
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well as fungicides and hot-water treatments plus waxing as
compared with the other used treatments and the control in a
descending order. Moreover, significant increase of ascorbic acid
content occurred when pro-Gib and garlic oil treatments plus
waxing were used in both seasons.

Regarding the effect of package types on fruit chemical
characteristics Table (27-B) clarify that packing the fruits in
polyethylene plus carton significantly increased total acidity values,
T.S.S. / acid ratio and ascorbic acid contents followed by
polyethylene package as compared with carton package. On the
other hand, no significant difference was obtained between
polyethylene. carton and polyethylene plus carton packages when

total soluble solids parameter was considered in both seasons.

With respect to the different interactions Table (27-C)
pointed out that hot water treatment in carton package increased
total soluble solids statistically in both seasons. However, a
significant increase in total acidity values was recorded when garlic
oil was used in carton packages. Furthermore, lower irradiation
dose (0.50 KGy) treatment packed in polyethylene as well as hot
water plus  waxing treatment increased T.S.S. / acid ratio
statistically in both seasons. Meanwhile, significant increase of
ascorbic acid content occurred when garlic oil treatment and the
control fruits were packed in polyethylene in the two seasons of

study.
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Table (27): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 30 days storage at cold

temperature.
Table (27-A): Effect of postharvest treatments.
M'l
Parameters T.8.S. % Acid % T.S.5./acid ratio | Ascorbic acid
Season ] — = | mg/100ml juice
Treatments |999—‘ 2000 1999 2000 1999 | 2000 1999 | 2000
Control 855D | 862D | 761EG | 761EG | 111F 119G | 5821B | 58218
| (untreated) | "0 | " e | T o . T
Irradiation
e ey { B91AB | 896AB | 760FG | 760G | 120A | 120A | 58218 | ssoip
——27SKGy___{ 891AB | 890AB | 76266 | 7.606G | 155 | 1i6CD ] 58.02C | sgoic_
G ungicides_{ 884ABC | 884aC | 779 | 779ABC | 1.188 | 158 | 57.96cD | 52.97cD.
Non traditiona ROTA | B98A | T82AB | 7.82AB | 1L16cD | 1178C [ 583248 | s8.33A8
Garlicoil T Bt s T S SN (Setintt Ssaniedl Rt i
Pro-Gibplus | 8950 | 896A | 7.60EG | T6O0FG | 1.17BC | 1.208C | 5832AB | 58.33A1
. Hotwater | 886ABC _8.85AC | 7.64D-F 4 T64D-F [ 110G | 110G 57.94CD | 57.96CD
yoooreast  f B60CD | 861D | 758D | 7.75B-D | 1.10FG | LiIGH | 57546 | 57556
Waring BEBAB | BR9AC | 757FH | 755G | 116CD | 116CD | 57.60FG | 57.608G
_ Control +wax | "™ | | 4 1 T R
,";ﬂ'ﬂ;ﬁ“"'F_Jﬂ@,_._Rﬂ[_*('_.ﬁl”i _Hﬁﬂ_QﬁB_Cmec | S7.67EG | 57.68E-G
_ 075 KGy+wax | 875AB | 8.74C | T60FG | 7.60FG | I.14F _'-E___”WDF, 57.78D-F
| Fungicidestwax | $.88ABA 8.89AC | 770C-E | 770CE | 117 Eﬂ& | STRICDE | 57.81DE
~_Garlic oil +wax | 8.88AC | 888AC | 7.89A _1.90A LISE | 1.14F | 58.46A | s58.47A

| Pro-Gib plus + wax | 8.91AB | 891AB | 7.79A-C
_ Hot water +wax | 8.93AB 8.93AB | 748GH
Yeast + wax 8.87ABA | 8.87AC | 7.78A.C

179AC | 1ISE_| 1ISE | 58434 | 58.45A |
T49GH | 1.17BC | 117BC | 58218 | 58208 |
778AC | 1ISE | 1ISE | s8.00C | ssooc

Table (27-B): Effect of package types

s e e — —
rI’ar:l meters T.85.8. % Acid % T.S.S. / acid ratio Ascorbic :.m.d
- - | 7" | | mg/100ml juice |
T Season | 1o99 | 2000 1999 T 2000 1999] 2000 | 1999 | 2000
:lciitITIL‘i1I _

Lolyethylene L 886A | 8874 [ 7658 | 7688 | 1.16B | 1.165 | 58468 58458 |
oivmion___{ 8834 | 884A | 7.58C | 7.60C | 112C | 1.13C | 5695C | 3695¢
P“’-"::’r‘l-‘(’)'lf““ 8 83A ‘ B84A| 1A | 772A | 11sA | 118A | 58724 | 58724
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Table (27-C) Effect of the interaction between postharvest treatment and package type

Paramieters T.S.S. % Acid % T.S.S. / acid ratio Ascorbic acid mg / 100 ml juice
Poly+ Polv+ Poly+ . Polv+
Package : ; Poly . Poly Carton :
carton - carton carton ke carton
Season 1999 | 2000 2000 | 1999 | 2000 1999 | 2000 | 1999 | 2000 | 1999 | 2000
control | 58 | & 26 | 827 ) 8.66 780 | 730 [ 730 59.53 J 39.50 | 36.73 | 56.70 | 5837 [ 5833
ontro = = _.w KO A |
T 59.27 5850
KGv AB Fi
0.75 8.80 48 | 748 i 59.00 | 59.00 3| 58.30
KG) AB LO BD | BD R R Hl
Fungici- 3840 | 3840 | 5683 | 56,80 | 58.67 | 58.65
des HI HI | QR | Qr | DH | DH
Non
traditional 8§90 | 9.00 5052 | 5950 | 56.72 | 56.73 | 58.77 | 3875
Garlic | AB AB | AB A A R R DG | DG
oil
Pro-Gib ; 5883
plus AF ) ; CH
Hot 7.60 X 3 ) .03 92 | i 58.33
water HO < < 1K
; 7
Yeast El : |
MPL..M_:_ : ; 46 | 745 | 783 | 780 743°| 7.40
ontrok 1 y y MO | MO | AH AH | NO | © DI
+ wax
0.50KGy 743 J 740 | 7.53) =30] | 743 | 740 | 116
+ wax NO 0 0 o | N0 | O DG
0.75kGy 746 | 743 | 1.80 _ 780 | 7.5 | 7.500 | 116 | L16 * s |
“wax MO | 1 Bl Bl 10 0 DI
Fungici- 778 | 1.75 | 770 ! 763 | 7.60F !
des+wax Bl Bl EL EL FO @] E
Garlic 589 | 7.87 | 800 | 800 | 7.80 | 7.80 5880 | 5880 [ 57. 760 | $9.00 | 59.00
oil+ wax AE | AE | AB | aB Bl cG | ¢G | MN | MN | BD | BD
1_.“,-0J_r__ 7 | 770 | 796 | 7.93 770 . 5880 | 58.80 | 57.70 | $7.70 | 3882 | 58.80
ﬂw DK | AC | AC EL ; cG | ¢c | LM | LM | €6 | CG
‘_,ua\« 890 | 913 NE 243 | 7.40 | 7600 | 7300 | 743 | 740 ; ] ; 23 25 | 5880 | 58.82
Lo AB | A A B | B | NO| O | O o | No | O . cG | CG
|
Yeast + 590 | 893 | 890 | 873 | 8.70 | 770 | 793 | 790 _ 766 | 7.62 30.00 | 59.00 800
win | AR | aB | aB g | B | | pi | AD | AD | EM | _EM BD | BD | PR | PR | KL | KL
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Regarding the effect of postharvest treatments on the
chemical properties of lime fruits after 45 days storage at cold
temperature, Table (28-A) clarify that hot water- plus waxing
succeeded  significantly  in increasing total soluble solids
followed by garlic oil and pro-Gib treatments plus waxing as
well as lower irradiation dose (0.50 KGy), garlic oil and control
plus waxing as compared with the other used treatments and the
control in both seasons. However, significant increase of total
acidity values occurred when pro-Gib, garlic oil as well as pro-
Gib, garlic oil, fungicides and yeast lreatments plus waxing were
used in both seasons. Meanwhile, irradiation doses (0.50 and
0.75 KGy) caused great effect in increasing T.S.S. / acid ratio as
compared with the other used treatments and the control.
Comparing different doses of’irradiétion, it is quite evident that
irradiation treatments had no statistical effect in this concern in
both seasons. However, significant increase of ascorbic acid
content occurred when garlic oil plus waxing as well as pro-Gib
plus waxing treatments were used in both seasons.

Comparing different package types as shown in Table
(28-B), it is clear that polyethylene and polyethylene plus carton
packages significantly increased total soluble solids as compared
with carton package in both seasons. Meanwhile, polyethylene
plus carton package significantly increased total acidity values in
relation to either polyethylene or carton packages. On the other
hand, different packages showed no statistical effect when T.S.S.
/ acid ratio was considered. Anyhow, polyethylene plus carton
package succeeded in increasing ascorbic acid content followed
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by polyethylene package as compared with carton package in

both seasons.

Dealing with the interaction between postharvest
treatments and package type in both seasons, Table (28-C) show
that hot water plus waxing in carton package increased total
soluble solids and T.S.S. / acid ratio statistically as compared
with the other combinations in this respect. However, significant
increase of total acidity values occurred when fruits were treated
with garlic oil or pro-Gib plus waxing then packed in carton
boxes as well as yeast treatment plus waxing in polyethylene
plus carton package were used in both seasons. However, using
pro-Gib and garlic oil treatments plus waxing in polyethylene
plus carton package increased ascorbic acid content statistically
followed by garlic oil then pro-Gib, fungicides and hot water
treatments as compared with the other combinations in this

respect in both seasons.
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Table (28): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 45 days storage at cold
temperature.

Table (28-A): Effect of postharvest treatments.

N — S——
Parameters T.S.S. % F Acid %% T.S.S. / acid ratio Ascorbic :_mfd
Season N DS, k| (1 B | mg/l00mljuice
Treatments~.| 1999 2000 1999 | 2000 1999 | 2000 1999 2000
Control . :
_untreateq) | " | 79OF | 720D | 7200 | L09DE | 109DE | 56,798 i
Irradiation
 050KGy | 888AB | 8.85AB | 749BC | 7.50BC | 1.18A | 1.18A | 56.65B | s6.708
B KGy | s8aac | ss2ac | gaac | 743 | risA | 1i8A | sssiE | sssor
o rungicides | 88AC | 880AC | 7688 | 7658 | 1.1SBC | LisBC | s632c | se3sc
Non traditional 888AB | 885AR | 7.85A 7.82A L3¢ | 113C | 56.76B | 5675
Gulice | " ) "7 ] UM ) ves SEN I B R
—LroGibplus _{ 882AC | 880AC | 7804 | 7854 | 1.11CD | 1.i2c | 56718 | 6708 |
_Hotwater | 888AB | 885AB | 7698 | 7.65B LISBC | 116AC | S6.40C | 5643C
woovest_ 1 797 | 795 | 714D | 7200 | 1.0CD | 1.100E | ssse | ssast
Waxing 886AB | 8.84AB | 7.65B 7.62B | LISBC | 1ISBC | 56.47CD | s6.45¢D
| Control +wax | gl Nkl S || Wi W Fi_mi' b
 0.50 KGy+wax | 8758BD | 8.738D | | 7A44C | 740C | 1.17AB | 1.17AB | _56.04E | 56.00E
075 KGy+wax | 871CD i??ﬂ,f@;‘.in@__'ﬁﬂ(;ﬂ'i 96.30D
Fungicidestwax | 884AC | 882AC | (IEBAR] 78SACY Huge [ qaze ) 36.06E | 56.00E
_Garlic oil +wax | 883AB | §84AB | 7980 | 7.90A | 1.11CD | 1.11CD | 57.05A | 57.00A
| Pro-Gib plus + wax | 8.86AB | 883AB | 789A | 785A | 1.12C | LI | 57.00A | S7.12A |
__Hotwater +wax | 8934 | 890A 1668 | 7.63B | 1.16AC | 1.16AC | $6.78B | s6.75B
Yeast + wax 866D | 865D | 8.03A 8.00A | 1.07DE | 1.08DE | 55.04E | 3590E

Table (28-B): Effect of package types

— IS — —— e e
Parameters T.8.8. % Acid Y T.S.S. / acid ratio Ascorbic =_lcl.[l
L B —t " | mg/100ml juice |
_ Season | 99 Fzmm 1999 2000 1999 | 2000 1999 | 2000
MITIE‘E“ o L ) ] _ _
_Polyethylene | 8.81A | 8.80A | 7.63B | 7.65B | LLISA | L16A | 56.498 | 56.508 |
__Carton | 8.56B | 855B | 7.57B 7.56B | 1LI2A | 1.12A | 54.63C | 54.60C

» P8 S lene +
“"-‘ffl'l?{‘()';”‘ 8.79A | 880A | 7.76A | 7.75A | 1.14A | L14A | 58214 | 58204

RESULTS & DISCUSSION
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Data presented in Table (29-A) deals with the effect of
postharvest treatments on the chem'i'ca] properties of lime fruits
after 60 days storage at cold temperature. it js clear that pro-Gib
plus waxing is the most superior storage treatment significantly
since, it increased fruit total soluble solids, total acidity values
and ascorbic acid contents in both seasons. However. significant
increase in T.S.S. / acid ratio oceurred also when irradiation
doses (0.50 and 0.75 KGy) as well as the control plus waxing
were used.

A glance to Table (29-B) data of seasons (1999 & 2000)
show  that polyethylene plus carton package significantly
increased fruit total acidity  values, T.S.S. / acid ratio and
ascorbic acid contents followed by polyethylene package as
compared with carton package. However, carton package
significantly reduced total soluble  solids in relation to

polyethylene and polyethylene plus carton packages in both
seasons.

With respect to the different interactions, Table (29-C)
and Figs. (19-24) pointed out that pro-Gib plus waxing in either
polyethylene or polyethylene plus carton packages as well as
garlic oil plus waxing in polyethylene plus carton package
increased fruit total soluble solids statistically in both seasons.
However, significant increase in both total acidity values and
ascorbic acid content occurred - when pro-Gib plus waxing was
used. On contrast. control plus waxing fruit treatment packed in
polyethylene  plus  carton significantly surpassed  other
combinations in improving T.S.S. / acid parameter of two
seasons. ‘

RESULTS & DISCUSSION
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Table (29): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 60 days storage at cold

temperature.

Table (29-A): Effect of postharvest treatments.

r e
Parameters T.S.5. % Acid % . T.S.S. / acid ratio Ascorbie E,‘m.d
Season N I - | mg/100ml juice
Treatments sl 1999 2000 1999 2000 1999 | 2000 1999 2000
Control 7esF | 780F | 769F | 769F | 1.02GH | 1L.OIGH | 5485G | 54.85G
~ (untreated) . R . b B [
Irradiation r
~ 0S0KGy | 842E | 842 7.65G 7.66F 1LI3A | 1.12AB | 54.81GH | 54.82GH
| 075KGy | 85ICDE | 85ICDE| 7.65G | 7.65F | 1.I3A | LI3A | S478H | 54.78H
~ Fungicides $40E | 8AOE | 8.11ABC | 8.11A-C | 1.06F | 1.06F | 54.681 | 54681 |
Non traditional 86218CD | 8.62BCD | 7998-E | 799B-E | 1.10B | LI0B | SS.00E | $5.00F
~ Garlic oil o N ) | o
Pro-Gib plus $.64BC | 8.64BC | 8.12ABC | 813ABC | 107E | 1LO7E | 55168 | S5.168
" Hotwater | 846E | BAGE | 787DEF | 7.88D-F | 1.09C | 1.09C | S497F | 5497
~ Yeast | 7o | 7orF | 790BE | 791B-E | 100H | 1.00G | 5433K | 54.33K
R 871B | 871B | 7.67G 767G | 1.04A | 1.14A | 54401 | 54.40)
_ Control +wax | ] ;
| 0.50 KGy+wax | 848DE | 848DE | 7.68FG | 768EF | LI10B | 1.10B | 55.08D | 55.08D |
0.75 KGy+wax | 8.62BCD | 8.62BCD | 781EFG | 7.81EFG | 1.10BC | 1.10B | S4.99F | 5499F
Fungicides+wax_| 8.62BCD | 8.62BCD | 8.10ABC | 8.10ABC | 1.07E | 1.07E ] 55.04DE | 55.05DE
“Garlic oil +wax | 8.75AB | 8.75AB | 803BCD | 80IBCD | 1.10B | 1.10B | 55.56B | 55.56B
Pro-Gib plus + wax 5.88A | B8.88A | 828A | B28A | 1.08D) 1.09C 56.01A 56.00A
| Hot water +wax | 8.62BCD | 8.62BCD | 792BCDE | 7.92B-D | 1.08D | 1.08D | 55.24C | 55.25C
Yeast + wax 846E | 846E | 791CDE | 791CDE | 1.07E | 1.07E | 54.80GH | .54.79H
Table (29-B): Effect of package types
i - ol . 3 Ascorbic acid
Parameters T.S.S. % Acid % T.S.8. / acid ratio L,
. - - ) ‘mg/100ml juice
Season ] %
1999 2000 1999 2000 1999 2000 1999 2000
___IrgatJLcm 3 el ) ol B —
“Polycthylene | 8.73A | 8.74A | 7.96B | 7.97B | 1.10A | 1.10A |55.54B | 55.50B
~ Carton | 7.98B 7.981 7.47C 7.48C 1.05B 1.05B | 51.82C | 51.83C
> yl 7 ~ +
’“'Yz,‘ll‘.folﬁ”‘ 8.78A L 879A | 8.03A | 804A | 1.10A | 1.10A |57.67A | 57.69A

RESULTS & DISCUSSION
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Furthermore. Table (30-A) show the effect of postharvest
treatments on the chemical properties of lime fruits after 75 days
storage at cold temperature in both seasons. It is quite evident that
other non-traditional treatments (pro-Gib or garlic oil) plus waxing
or unwaxing were superior in comparison with other used
treatments and the control in all parameters under study. In
addition. total soluble solids and ascorbic acid contents were
increased significantly, while both total acidity and T.S.S./ acid
ratio were significantly increased when pro-Gib plus waxing
treatment was used.

Regarding the effect of package type Table (30-B), It is quite
evident that polyethylene plus carton package significantly
increased total acidity values. T.S.S./ acid ratio and ascorbic acid
contents, followed by polyethylene as compared with carton
package. Nevertheless, no significant differences were noticed
between polyethylene and polyethylene plus carton package when
total soluble solids was concerned. With respect to the different
interactions Table (30-C) pointed out that all treatments packed in
cither polyethylene or polyethylene plus carton increased all
parameters under study. In addition, pro-Gib plus waxing in
polyethylene package increased total soluble solids statistically in
both seasons. Meanwhile, pro-Gib plus  waxing in either
polyethylene or polyethylene plus carton packages increased total
acidity values statistically as compared with the other combinations
in this respect. However, a significant increase in T.S.S. / acid ratio
occurred when the control plus waxing in polyethylene package
was used. Furthermore, pro-Gib treatment in polyethylene package
increased ascorbic acid content statistically in comparison with all

other combinations in both seasons.
RESULTS & DISCUSSION
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Table (30): Effect of posthary
chemical prope
lemperature,

est treatments and pack
rties of lime fruits after 75 d

Table (30-A): Effect of postharvest treatments.

e ——

age types on the
ays storage at cold

: » u . S
I arameters T.8.S. % Acid % T.S.S. / acid ratio [ Ascorbic s.u‘r(!
Season  ~ YT s S N ~ mg/100ml juice
Treatments ™~ 1999 2000 1999 2000
Control [ )
7.86D 85 7.08F
_(untreateq) | YD | 7D | 7oge
Irradiation
-~ 0S0KGy | 797¢ 1_798C | 700E _LI0E
—O0ISKGy | j9i1c _I91C | 79D | 7.20p _
Fungicides | 791C | 793¢ _7.82C | 7.80C
M.DAMM 8518 | 855R 7.0613 7981
—_Garlicoil | ™" rna NI | S
_Pro-Gib plus | _B68A | 870A 7958 | 7948 |
| Hotwater _793C | 790C TRIC | 7390 [ 1o
. Yeast | 790 |_790C | 721D 725D | Lo
Waxing 7.90¢ 7.90C 7.00F 7.0E
| _Control + wax | e L~ L
-~ 0.50 KGy+wax | 7.93¢ _790C | 716D _7I8D | 1. -
075 KGy+wax | 8408 _840B | 7.79C 7.80C 1.07B(¢
| Fungicidestway | 793C_| 795¢ | 7908 | 7908 | ro0pE LOODE | s
Garlic oil +wax | 8577 { 8384 | 8.03B | go08 _LO7BC
Pro-Gib plus + wax | 8774 _879A | 8.15A _820A | 1 LI0AB | 5533A 35.35A
Hot water +wax | 8538 | 8508 | 8.04B | 8008 | 1.05C ~ | S4.83BC
Yeast + wax 7.93( 7.90C 7.04E 7155 G| 52.30EG
Table (30-B): Effect of package types
E—ﬁ_ﬁ_ — B =
( Parameters T.S.S. % Acid % T.S.8. / acid ratio Ascorbie acid
~~— St —T—-H—— " . | TS —— . mg/100ml juice
Season .
- 1999 2000 1999 2000 1999 2000 1999 2000
hca[mctlr : i i _ : -
_Polyethylene | 8.71A | 8.70A | _7.89B | 7908 _1.09B | 1o | 34.80B | 54.828
| Carton | 7,178 _113B | 6.94C _695C | 0.90C _091C | 48.06C 48.00C
Polyethylene +
v —‘:_”?l-‘m‘:”‘ BT2A | RT3A [ 806A | 8.10A | 1114 LI2A | 56.59A | 56.60A
RESULTS & DISCUSSION
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Besides, it is evident from Table (31-A) that pro-Gib treated
fruits showed the highest total soluble solids and ascorbic acid
contents  followed by pro-Gib plus waxing then garlic oil plus
waxing as compared with the other used treatments and the control
in a descending order in both seasons,

Inadditions, pro-Gib plus waxing treatment induced the
highest significantly total acidity values followed by pro-Gib then
fungicides as well as garlic oil plus waxing as compared with the
other used treatments and the control. However, significant increase
of T.S.S. / acid ratio occurred when control plus waxing was used
of two seasons (1999 & 2000).

A glance to Table (31-B) data of seasons (1999 & 2000) show
that polyethylene plus carton package significantly increased total
soluble solids, total acidity values and ascorbic acid contents
followed by polyethylene package as compared with carton package.
However, carton package significantly reduced T S S. / acid ratio in
relation to polyethylene and polyethylene plus carton packages.

With respect to the different interactions Table (31-C)
pointed out that: pro-Gib plus waxing treatment packed in
polyethylene plus carton boxes incieased total soluble solids and
ascorbic acid contents statistically. in both seasons. However,
significant increase in {otal acidity values when pro-Gib plus
waxing in either carton and polyethylene plus carton packages were
used. Meanwhile, highest irradiation  dose (0.75 KGy) in
polyethylene plus carton package as well as hot water plus waxing
increased statistically as compared with the other combinations in
this respect. However, combinations of all treatments under study

and carton package was unsuitable for consumption and discarded.

RESULTS & DISCUSSION
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Table (31): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 90'days storage at cold

temperature.

Table (31-A): Effect of postharvest treatments.

Parameters T.S.S. % Acid % T.8.S. / acid ratio Ascorbic ;.‘Ci_d
Season ~, 7 1 e B | mg/100ml juice |
Treatments~~] 1992 2000 1999 | 2000 1999 | 2000 1999 | 2000 |
Control 785E-G | 7.85E-G | 7.071 7051 | 1.1IAC | 1.10BC | 50.731 [ 50,751
| (untreated) | 7T TUERL TR L TR L T it i -
7L“_~Tdnitl)nlsz 3 7!)"%('}-’__7{Jﬂ._—'i.f)ﬂ(iI 7.(?&«_;1 Hli\i ﬂ(i 5{}.671_775“_21
T 075KGy | 791G | 792¢G | 7.18GH | 720GH } 110BC | LITAC | 51.06G | 51.0G
Fungicides 701C-G | 7920G |_759C | 7.60C_ | 1.04C | 1.03C ] 5093 | 50.90H
Non_traditional
" Garlicoil | 707D | 79880 | 7406 | 7408 | 1078C | 1.08BC | SI.S3E | SI.SSE
 TProGibplus | 840A | s842a | soa | 8o | iodc | 1.03C 454024 | 54.00A
~ Hotwater | 784EG | 78SE-G | 734FF | 7.35EF } 1O0GBC | 1.0SBC | 51.05G | 51.00G
i Yeast [ 7.83E-G | 786G | 7.20FG | 7.25FG | 108BC | 107BC |} 51671 | 50700
Waxing 785E-G | 7.85E-G | 697 6.981 1L13A 113A | 51.80D | 51.80D
~ Control+wax | i I R IR S ]
0.50 KGy+wax | 7.95C-F | 795C-F | 7041 | 7051 1I0BC | LIIAC | 51.52E | S1.50E
0.75 KGy+wax | 7.84E-G | 785E-G | 7051 f_?.u.ﬂ .LIIAC | 1L10BC | 51.34F | S1.40F
Fungicidestwax | 7.93C-F | 795C-F | 7.38F 740E | 1.07BC | 1.06BC | SI.SIE | S1.50E
Garlic oil +wax | 800BC | 8.00BC | 7.52CD | 7.54CD } 106BC | 1.07BC 51.96C | 51.95C
Pro-Gib plus +wax | 8.04B_| 8.05B | 838A | 840A } 095D | 0.96D | 52.38B | 52.35B
_ Hot water +wax | 7.95C-F | 7.95C-F | 7381 J[_?Mi 1LO7BC | 1.07BC | SL.57E | 51.55E
Yeast + wax 786EG | 785EG | 6.981 7.001 112AB | L1IAC | 51.14G | 51.15G

Table (31-B): Effect of pack

age lypes

Parameters T.S8.8. % Acid % T.8.8. / acid ratio Ascorbic =,'Ci,d
P IR TN Y S R | mg/100ml juice |
Season | 1999 | 2000 1999 ‘ 2000 1999T 2000 1999 | 2000
Treatment ~ __ ] - _

“Polycthylene | 8.658 | 8628 | 7.76B | 7.75B [ 1.1IA | LIIA ]S3.67B | 53.508
"~ Carton | 6.47C | 645C | 625C | 6.26C | 0.82B | 0.80B 46.39C | 46.40C
b e tlene +

“"-‘:,‘";i::”‘ 872A | 875A | 8.04A l 810A | LIIA | 11IA | 5442A | 545A
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Regarding the effect of postharvest treatments on the
chemical properties of lime fruits after 105 days storage at cold
temperature in  both seasons. Table (32-A) clarify that
postharvest fruit treatments plus waxing surpassed the unwaxed
fruit treatments with regard to total soluble solids. However,
garlic oil and pro-Gib plus waxing treatments showed the highest
total soluble solids as compared with all other used treatments
and the control. Concerning irradiation doses it is clear that the
lower dose (0.50 KGy) caused considerable effect in increasing
total soluble solids as compared with the higher dose (0.75
KGy). Meanwhile, significant increase in fruit total acidity
values occurred when pro-Gib plus waxing and pro-Gib only
followed by fungicides treatment then hot water plus waxing as

compared with the other used treatments and the control.

On the other hand, no significance was noticed between
different treatments when T.S.S. / acid ratio parameter was
concerned. However, pro-Gib plus waxing treatment increased
ascorbic acid content followed by garlic oil plus waxing then
pro-Gib as compared with the other used treatments and the

control in a descending order.

Referring to Table (32-B), data of both seasons (1999 &
2000) showed that polyethylene plus carton package
significantly increased total acidity values and ascorbic acid
contents but decreased T.S.S. / -acid ratio in relation to
polyethylene package. Besides. packages had no statistical effect
when T.S.S. was considered. Furthermore, Table (32-C) indicate
that combinations of postharvest treatments and package types

failed to induce any statistical differences among them when
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Table (32): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 105 days storage at cold

temperature.

Table (32-A): Effect of postharvest treatments.

—— e — I——
4-1)3 r“.neters T.SS. ﬂﬂi f\(‘i(' "/n T.8.8./ nci(! I'ﬂﬁt) ASCOI’I)IC HL]{I
Season I _ mg/100ml juice
Treatments~] 1999 2000 1999 2000 1999 2000 1999 2000
Control 860BC | 850BC | 7.55H0 7.53HI 1.12A LITA | 51.50K | 51.40K
(untreated) _ B i
Irradiation .
0.50 KGy C863AC | 8.66AC | 759Gl 7.58GI LITA LI2A | 51750 | 51.73
~ 075KGy | seoBC | 8s578C | 7.77°H | 7.76FH | 112A | 112A | 51.28L | 51.26l
Fungicides BOGAC | B6IAC | B26AC | 8.ISAC I.13A II3A | S32810 | 522500 |
Non traditional R6IAC | RGSAC | 80401 | 805CD | 1.08A 1.08A | 53.50CD | 53.500D
Garlicoil |} = | | ik
Pro-Gib plus B.6IAC | 8.66AC | 8.36A 8.35A 1.0SA | 1.05A | 53.72C | 53.70C
Hot water | 8.63AC | 8.63AC | 8.0IDE | 802DE | 1.09A LI0A | 52.49GH | 52.45GH
Yeast 855C | 855C | 78IEG | 7.80EG LA | L1A | 52536 | 52.50G
Raing ROGAC | 8.63AC | 7.46] 7.451 LISA | 1I12A | 5320E | S3.00E
Control + wax 1 [ g | B
0.50 KGy+wax | 873AB | 875AB | 7.54H1 | 7.52101 1.22A 120A | s2231 | 52200
0.75 KGy+wax | 8.56BC 8.57BC | 7.58GI 7.58G1 1.14A 1.14A 52.85F 52.83F
| Fungicidestwax | 866A | 863A | 713DF | 7.90DF 1.06A 1.08A | 5295F | s2o0r
Garlic oil +wax | 8.80A 8.85A | 8.29AB | 828AB | 1.06A 1.05A | 54448 | s4.40B
Pro-Gib plus + wax | 8.80A 8.80A 83IA 8.30A 1.09A | 1.08A | 5490A | S4.83A |
Hot water +wax 866A | 8.63A | 807BD | 808BD | 1.08A 1.06A | 53.35DE | 53.30DE
Yeast + wax 8.60BC | 8.60BC 7.461 7.451 1.15A 113A | 523101 | 52.30H1
Table (32-B): Effect of package types
Parameters T.S.S. % Acid % T.S.S. / acid ratio Ascarhicarid
_ I . | mg/100ml juice
Season
- 1999 2000 1999 2000 1999 2000 1999 2000
Ileaurnrentﬁw . ) I R 0
Polyethylene | 863A | 862A | 7.70B | 7.71B | 1I15A | 1.15A | 52.28B | 52.25B
Carton - _ -
) i dene 4 ) )
Polyethylene + | ¢ con | 869a | 805A | 808A | 1078 | 1088 |5338A | 5335A
carton
RESULTS & DISCUSSION
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total  soluble solids percentage was concerned in both seasons of
study. On contrast. pro-Gib and pro-Gib plus waxing treatments
in polyethylene plus carton package induced significant increase
in total acidity values as compared with the other combinations
in this respect. 7.

However, 4 significant incréase in T.8.8. / acid ratio
occurred when the control and yeast plus waxing treatments in
polyethylene package were used. Meanwhile, pro-Gib plus
waxing treatment in polyethylene plus carton package increased
ascorbic acid content statistically in comparison with al| other
combinations. On the other hand. combinations of all treatments
under study packed in carton boxes failed to continye in storage
for 120 days and were discarded.

Data of the effect of postharvest treatments Table (33-A)
clarify that pro-Gib plus waxing treated fruits showed the highest
total soluble solids and ascorbic acid contents followed by garlic
oil plus waxing then pro-Gib and garlic ojl treatments as
compared with the other used treatments and the contro] in a
descending order i both seasons. However, g2 significant
increase in  total acidity values occurred when pro-Gib plus
waxing and pro-Gib as well as garlic plus waxing treatments
were used. Moreover, Jower irradiation dose (0.50 KGy) plus
waxing treatment succeeded in increasing T.S.S. / acid ratio after
120 days of stored lime fruits under cold lemperature,

Comparing different package types as shown in Table
(33-B) it is quite evident that polyethylene plus carton package
was superior than polyethylene package, for all parameters under
study. Dealing with the interaction between storage treatments

RESULTS & DISCUSSION
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and package type in both seasons Table (33-C) indicate that pro-
Gib plus waxing in polyethylene plus carton package increased
total soluble solids and ascorbic acid contents statistically as
compared with other combinations in this respect in both
seasons. However, significant increase in total acidity was
obtained when pro-Gib plus waxing as well as garlic oil plus
waxing in polyethylene plus carton package were used.
Meanwhile. the control and yeast plus waxing treatments in
polyethylene package increased T.S.S. / acid ratio statistically in

comparison with all other combinations in both seasons.

RESULTS & DISCUSSION
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Table (33): Effect of posthary
chemical properties of lime fruits

Table (33-A): Effect of posthary

temperature.

est treatments

est treatments,

and package types on the
after 120 days storage at cold

Pa rameters T.S.S. % Acid % T.S.8. / acid ratio Ascorbie :_nc!(l
Season L —r RSy . mg/100ml juice
Treatments™ 2000 1999 2000 1999 2000
—1reatments ™| Bevbetd il
Control
: 8A0CE | 850RC LO9AD | 1L10AC | so.60p | so.50p
|_(untreated) | 7T | 8.50BC Wi g il .
Irradiation
— 050KGy | _840CE | 8.40CE LI0AC | 1.10AC | _SLOON | 51.00N
| 075KGy | 830DF | 840CE | | LO7BF | 1.07BF | 51601 | _S1.60J
_ Fungicides | g36cr | 833CF LOADG | 1.04DG | S1.40K | 5140k
M’-L'"JM-' 8S0BC | 401 1L04DG | 1.05¢G | 52700 | 5260
—_Garlicoit | ™ N . _ SR
_ Pro-Gibplus | 8.568 | 8558 | L02FG | 1.02FG | 53.22C | 53.20¢
| Hotwater 8.36CF | 833cF | LO3EG | 1.04DG | s 88H | 51.85H
- Yeast | 813G 815G | 1.00G 1.00G | s1.16M 51.20M
o=
Waxing 8ADCE | 8450T K LI2AB | 1.13AB | 50670 | so.650
~ Control +wax | "™ F | amer | s o t——d ] 700 | 5065
_ 050 KGy+wax | 8.26EF | 828EF | 755t _733F § 114A | | A3A § S1.26L | 51281 |
_0.75 KGy+wax | BAOCE | 843cE | 7 SF | 7.55F | _LI0AC | 1.10AC | 52.04G | 52.00G
_Fungicidestwax | 8.33DF | 835DF 8.02CD | 8.00CD | 1.03DG | 1.04DG | 35231F | 52301
Garlic oil +wax | _8568B | 8558 | 8254 | B30A | 1.06CG_| 1.06CG | 3838 | 53.808
Pro-Gib plus + way | _876A | 875A | _827A | 828A 105CG | 1.05CG | _S5394A | S53.90A
__Hot water +wax _846BD | 8.45BD _8.04BD | 8.05BD _LO3EG | 1.04DG. | S2S0E | 52.55F
Yeast + wax 8.23FG | 825FG 7.42F 7.40F OBAE | 1.08AE | 51.7¢) 51,751
Table (33-B): Effect of package types
—
[ - Ascorbic acid
Parameters IS.S. % Acid % T.S.8. / acid ratio i L
S| . , . mg/100ml juice
Seasoi 1999 1999 | 2000
hl_r‘eal_mcfnt 3 o e |
_Polyethylene | 7.64B S1.63B | 51.658
_ Carton | _ e S
Polyethylene +
yeny 52.35A | 52.40A
carton

RESULTS &

DISCUSSION
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Considering the effect of postharvest treatments on the
chemical properties of lime fruits after 135 days storage at cold
temperature, in both seasons Table (34-A) clarifies that pro-Gib
plus waxing showed the highest percentage of total soluble
solids followed by garlic oil plus waxing as well as fungicides
treatments then hot water plus waxing treatment as compared
with the other used (reatments and the control. However, a
significant increase in total - acidity values occurred when
fungicides, pro-Gib and garlic oil, plus waxing as well as pro-
Gib plus waxing treatments were used. Meanwhile. irradiation
doses plus waxing treatments and the control induced the highest
significant T.S.S. / acid ratio as compared with the other used
treatments. On the other hand, there were no significant
differences between storage ftreatments when ascorbic acid
content was considered. '

A glance to Table (34-B) show that fruits packed in
polyethylene plus carton package significantly had higher total
soluble solids, total acidity and ascorbic acjd contents in relation
to fruits stored in polyethylene package. On the other hand,
packages used had no statistical effect on fruit T.S.S. / acid ratio
with respect to the different interactions. In addition Table (34-
C) pointed out that fungicides treatment for fruits packed in
polyethylene plus carton had statistically higher total soluble
solids in both seasons. However, significant increase in total
acidity  values occurred when  pro-Gib plus waxing in
polyethylene plus carton package. was used. Furthermore,
control, control plus waxing as well as irradiation dose (0.50
KGy) plus waxing in polyethylene plus carton package increased

RESULTS & DISCUSSION
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Table (34): Effect of postharvest treatments and package types on the
chemical properties of lime fruits after 135 days storage at cold
temperature.
Table (34-A): Effect of postharvest treatments.

- . — e —
Parameters T.S.S. % Acid % T.8.5. / acid ratio Ascorbic acid
Season : i mg/100ml juice
Treatments 1999 2000 1999 2000 1999 2000 1999 2000
Control ROIEG | 8O3EG 748E 7508 1.07A 107A | 4994A | 50.00A
| (untreated) o ] ~ : L I
Irradiation
| 0.50 KGy 8.10DF | 8.10DF | 7.58DE | 7.59DE 1.05A 1.08A | SLIDA | S1.12A
| 0.75KGy 8.00EG | 8.00EG 7.66D 765D | 1.03AE | 1.03AE | 51.82A | 51.80A
 Fungicides | 840AB | 8$43AB | 814A | 8.ISA | 1.OIAF | 1.03AF | SLOIA | 52.10A
Non traditional 823CD | 82000 | 7958 7038 | 1.03AE | 1.03AE | 52004 | s2.00A
L Garlic oil S R ) B - )
Pro-Gib plus | 823CD | 825CD 8.27A 8.25A 0.99EF | 0.98EF | 52.10A | 52.10A
Hot water 8.16DE | 8.18DE | 7.87BC | 7.86BC | 1.03AF | [.O3AF | S1.45A | S145A
Yeast 7.900; 793G | 7.73¢D | 7.75CD | 1.02AF | 1.02AF | 50.83A | 50.85A
Waxing 803EG | BOSEG | 7.09F 720F | 1.03AT | 1L.O3AF | 49.50A | 49.56A
Control + wax - . )

0.50 KGy+wax 8.13DF | 8.13DF 7.36F 728F | 1.07A 1L07A | S112A | 51.10A
(.75 KGy+way $.10DF | 8.12DF | 7.33F 7.35F 1.07A 1.07A | 51.85A | S1.80A |
Fungicidestwax | 796FG | 7.95FG 7938 | 7958 | 1.0OEF | 1.00EF | S1.18A | 51.20A
Garlic oil +wax | 836AC | 835AC | 8.16A 8.18A | LO2AF | 1.02AF | S2.11A | 51.79A
| Pro-Gib plus + wax | 8.50A 8.50A 827A | 828A 1.0SAC | 1.0SAC | 52.50A | 52.10A
Hot water +wax | 826BD | 825BD | 7988 | 7.95B 099EF | 0.99EF | 51.72A | 51.70A

Yeast + wax 7.30H 7.33H 7.28F 7.30F 1.01BF | 1L.0IBF | S1.13A | 51.15A

Table (34-B): Effect of package types

Parameters T.S.8. % Acid % T.8.S. / acid ratio Ascorbic E,m_d

| - ) ) mg/100ml juice
Sea

- CasOn 1999 2000 1999 2000 1999 | 2000 1999 | 2000
Treatment | -

Polyethylene | 7.90B | 7958 | 7.638 | 7.68B | 1.03A | 1.03A |51.83B | 51.85B
| Carton = : —= ¢ : : = -
Polyethylene + |

: 51;1\01: €71 830A | 835A | 7.88A | 7.90A l.()l/\l 1.02A | 52.15A | 52.18A
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T.S.S. / acid ratio statistically in comparison with all other
combinations in both seasons. On the other hand, combinations
of storage treatments and package type failed to induce any
statistical differences among them when ascorbic acid content

was concerned in the two seasons (1999 & 2000).

Regarding the effect of postharvest treatments on
chemical properties of lime fruits after 150 days storage at cold
temperature in both seasons Table (35-A) clarify that pro-Gib
plus waxing treated fruits showed the highest total soluble solids,
total acidity values and ascorbic acid contents and the lowest
T.S.S. / acid ratio followed by garlic plus waxing among the
other treatments used.

Comparing different package types as shown in Table
(35-B) it is quite evident that polyethylene plus carton package
was superior than polyethylene package only for all parameters

under study.

With respect to the different interactions Table (35-C)
pointed out that pro-Gib plus waﬁng as well as garlic oil plus
waxing in polyethylene plus carton package increased total
soluble solids. total acidity and ascorbic acid contents
statistically followed by pro-Gib and garlic oil as compared with
the other combinations in this respect. However, signiiicant
increase in T.S.S. / acid ratio was obtained when control and

control plus waxing treatments were used.
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Table (35): Effect of postharvest treatments and package types on the

chemical properties of lime fruits after 150 days storage at cold
temperature,

Table (35-A): Effect of postharvest treatments,

—
D A i i
R I arameters T.S.S. % Acid Y- T.S.S. / acid ratio Ascorbic :::c!d
Season ~N— T S SN ﬁ__.,mg/l.@”mhm(‘_
Treatments~ |999j 2000 1999 T 2000 1999 2000 1999 2000
Control 733G | 730G 6.63G 6.65G LIOA | 1.09A | 47.75G | 47.75G
| (untreated) | "7 v | . o S | 1Y
Irradiation
— OS0KGy | 7435kG | 74086 | | 72SEF | 1.02¢ | 1.03cD | 47,9056 | 4793 |
__0I5KGy | 746G | 745FG E_| 7.500F f 099 | 0.99 | 47.95FG | 47.9arG
_ Fungicides 7A0FG | 7.50F_| 7.72BD | 7.758D 095DE | 0.99E | 48.200F | 48.25DF
M—““’—"“'L‘" BOOBC | 8.00BC | 7.78ABC | 780AC | 1020 1.02D | 48.53BC | 48.50RC
___ Garlic oil

- Pro-Gibplus | 820AB | 8.20AB | 8.17AB | 8.18AB | 1.01DE 102D | 48708 | 48.658
—Hotwater | 793cD | 790cD | 7.66BD | 7.65BD | 1.03CD | 1.02D | 4829CE | 48.30CE
— Yeast | 6831 | 685H | 728DE | LIODE | 093G | 0.95F | 48.145F | 48.156¢
Waxing

L _Control + wax |

_ 0.50 KGy+wax | 7.437G
075 KGy+wax
~Fungicidestwax | 7.60EF
_Garlic oil +wax | 8.13ABC
| Pro-Gib plus + wax | 8337

7.30G 733G 6.60G 6.63G I.10A LI0A | 47.95FG | 47.95F¢

ASFG | 7.0%_| 705t | rosc | Toac | agoier _AB07EF
L7SDE | 7.19BF | 720EF | 1078 | 1.06B_| 48.07EF | 48.07¢F
GIEF | 787AC | 788AC | 0.96F | 0.95F | 48.40CD | 48.40CD

RISAC | 792ABC | 7.95ABC 102D | 1.03CD | 49.03A 49.00A

F-BISA_L 824A | 825A | To0E | 1.00E | 49.19A _49.20A |
. Hot water +wax_| 820AB | 8.25AB | _T88AC | 7.88AC | 1.04C_| 1.03CD | | 48.45BD | 48.45BD
Yeast + wax 7.60H 7.65H 6.37G 6.35G 1.03CD 1.03CD | 48.08EF | 48.07E1
Table (35-B): Lffect of package types
Parameters T.S.S. % Acid % T.SS./acid ratio | Ascorbicacid
T, T 71—+ " | mg/100ml juice
Season
= 1999 | 2000 1999 | 2000 1999 1 2000 | 1999 | 2000
I'reatment -
_Polyethylene | 7.238 | 7258 | 7.298 | 7308 | 1.00B | 1.0IB | 47.98B 47.998
. ,Qﬂﬂﬂl_,,_;_f_',_ﬁ_'.f_r'_..f__ = A B
alvethv 4
’”’-‘E“}?&"ﬁ"e BOIA ] 802A [ 750A | 7.60A | 1054 | 1074 48564 48.60A
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Referring the effect of postharvest treatment on the
chemical properties of lime fruits after 165 days storage at cold
temperature in both seasons, it is evident from Table (36-A) that
pro-Gib plus waxing treatment showed the highest total soluble
solids  followed by pro-Gib then -garlic ol plus waxing as
compared with the other used treatments and the control.
Meanwhile, non-traditional treatments plus waxing were superior
than the other used treatments and the control in increasing total
acidity values and ascorbic acid contents. However, significant
increase in T.S.S. /acid ratio occurred when control plus waxing
was used in both seasons.

Concerning the effect of package types on the chemical
properties, Table (36-B) clarify that fruits packed polyethylene
plus carton significantly had higher total soluble solids. total
acidity and ascorbic acid contents buf decreased T.S.S. / acid ratio
as compared with polyethylene package.

Dealing with the interaction between postharvest treatment
and package type in both seasons as shown in Table (36-C) it is
clear that pro-Gib plus waxing and pro-Gib as well as garlic oil
plus waxing in polyethylene plus carton package treatments had
higher total soluble solids. total acidity and ascorbic acid contents
statistically as  compared with the other combinations in this
respect. However, significant increase in T.8.S. / acid ratio
occurred when yeast plus waxing and yeast as well as control plus
waxing in polyethylene plus carton package were used in both
seasons. On the other hand, combinations of all treatments under
study and carton package as well as all unwaxed treatments except
garlic oil or pro-Gib and waxed control, irradiation doses (0.50
kGy), hot water and yeast packed in polyethylene failed to
continue in storage and were neglected.
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Table (36)

chemical properties of lime

temperature.
Table (36-A): Effect of postharvest treatments.

Effect of postharvest treatments and package types on the
fruits after 165 days storage at cold

L Par : ] . ] Ascorbic acid
™ arameters T.S.S. % Acid Yo - T.8.S. / acid ratio ok
Season - ! | - | mg/100ml juice |
Treatments ™ 1999 2000 1999 2000 1999 2000 1999 2000
k_(u_i:g&} Viu_(y(j}(i__ (1,62_u_ﬁigxf; _6.45(;_ H’Ef IE(_' iﬁ.ﬁ(‘- __4?.51(;_
Irradiation
 0S0KGy | 7.d0E | TAIE _700F | 700F | 1.OIC | C1.01C | 47.85E | 47.83E
" 075KGy | 7ase | 72 | 7aSE | 7.03E f LOABC | 100D 47.90DE | 47.90DE
| Fungicides | 7200 | 7.20E } 720DE | 7.20DE | 100D | 1.00D |} 48.00D _48.00D
plon “,'“d',"“'?“' 2330 | 730D 7.58¢ 7560 0976 | 006E | 48.20B | 48.198
~ Gaieat | T | o 1 L oo
~ Pro-Gibplus | 7.76B | 7.76B | 7e3Bc | 760BC | 1.02C | 101C | 48.208 | 48.208
~ Hotwater | 730D | 7.33D 7096 | 7.9E | 1.01CD | 1.01CD | 48.00D | 48.00D
. Yeast | 6400 | 6420 | 6oon | 600H | 106B | 1068 47.20DE | 47.20DF |
Waxing 7.03E 7.00F 6.48G 6.47G 1 08A 1.08A | 47.65F | 47.651
. Control+wax | | IR I S (NS E——
050 KGy+wax | 7106 | T.08E | 7.0sF | 7.03F | 100D ~1.00D | 47.90DE | 47.90DE
 0.75KGy+wax | 7.10E | T.I0E |} 7006 | 7.ME | 1.00D | 1.00D | 47.95D _47.95D |
" Fungicidestwax | 6950 | 693F |} 7.46C | 74sc | 093F | 093E | 48.10C | 48.13C
~ Garlicoil +wax | 743C | 7.40C |} 7.708 7708 | 096E | 096E | 48.27A | 48.27A
Pro-Gib plus +wax | 806A | 805A | 792A | 7924 | L0IC | LOIC } 4829A | 4BJA%
Hot water +wax | 7.50C | 7.50C 735D | 735D | 1.02¢ | 1.02C | 48.15C | 48.13C
Yeast + wax .40 6.43H .00t 6.0011 1.06B 1.06B | 47.95D | 4795D

Table (36-B): Effect of package types

m— —
Parameters T.S.S. % Acid % T.S.S. / acid ratio Ascorbie ;.m.d
o - ~ | mg/100ml juice
_ Seasen 1999[ 5000 | 1999 | 2000 | 1999 [ 2000 | 1999 | 2000
[reatment BT i R ‘ &
“Polyethylene | 7.108 | 7.105_| 7128 | 7.105 | 0998 | 1.00B |47.608 1 47.608
~ Carton  } - S-SR R MR == =0 )2 ) = Zle= )
p JY e " i
Polyethslene | 760 | 7634 | 742A | T45A | 102A | 102A 47.92A | 47.90A
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A glance to Table (37-A) data of seasons’1999 & 2000
showed that pro-Gib and garlic oil as well as pro-Gib plus
waxing and garlic oil plus waxing as a non traditional
postharvest treatments had higher total soluble solids, total
acidity. T.S.S. / acid ratio and ascorbic acid contents after 180
days of stored lime fruits under cold temperature in both seasons
as compared with the other used treatments. However, waxed
and unwaxed control, yeast and irradiation dose (0.50 kGy)
failed to survive. Comparing different package types Table (37-
B) show that lime fruits packed in polyethylene plus carton
significantly had higher total soluble solids, total acidity and
ascorbic acid contents as compared with polyethylene package in
both seasons. Furthermore Table (37-C) indicate that pro-Gib
plus waxing and garlic oil plus waxing in polyethylene plus
carton package had higher total soluble solids and total acidity
values over other postharvest treatments in both seasons.
Meanwhile, pro-Gib in either polyethylene or polyethylene plus
carton packages as well as pro-Gib plus waxing or garlic oil plus
waxing in polyethylene plus carton package increased T.S.S./
acid ratio statistically as compared with the other combinations
in this respect. However, significant increase in ascorbic acid
content occurred when pro-Gib plus waxing was used in both

s¢asons.
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Table (37): Effect of postharvest treatments and package types on the

chemical properties of lime fruits after 180 days storage at cold
temperature,

Table (37-A): Effect of postharvest treatments.

S —— e
"\ Parameters T.S.5. % Acid % TSS./acid ratio | ASeorbic aeld
Season L e ) T — | mg/100ml juice
Treatments~.| 1999 1999 | 2000 1999 ( 2000 1999 2000
Control T
—dumbreated) 4 | " JUTTAR - | (N s | M
Irradiation
_f,_m(ﬂ'_, — 1 - 1 - 1 - bt - { - ] =
_ DISKGy | _658C | 6.58C | e60Cc | 6.60C | 097B | 0978 | 46.82D | 46.80D |
- _F',’ERif_idi‘_ -+t 1 - J - — - ¢ - -
Non {raditional 690B | 6.008 6.93B 6.938 0.95B | 0958 | 47.30BC | 47308¢
-~ Garlicoil | ™ __L A et | R [
| __Pro-Gibplus | 733A | J33A | 7008 | 7008 | _ 0928 | 092B | 47.83A |_47.82A
S ater L 665C | 665 | 6o0C | 660C | 100A | 100 | ar.iec | 47150
__ Veast | - [ T 4 - 1 = 1.1 B R
Waxing -
_Control+wax | ~ | -~ -4t | ¢ - ]
_050KGytwax | - | —t - 1 - & - | -1 L=
0TS KGytwax | 6.65BC | 6.65BC | 665C | 665C M_‘-Uiﬁ 47.00C
- Fungicidestwax | 6.653C | 6.65BC _663C | 6.63C | _100A | 1.00A | 47.20C | 47.20¢
_Garlic oil +wax T20A | 720A | 705A | 7.15A | L00A | 1.00A 47.55AB | 47.57A8
Pro-Gibplus +wax | 7200 | 720a | TI8A | 708A | 1L00A | 1.00A | 47.96A | 4795
| Hot water +wax | 6.658C _6.65BC | 6.65C | 6.65C _LO0A ] 1.00A | 4720 _47.20C
Yeast + wax - - - - | -
Table (37-B): Effect of package types
_ > — — —ﬁ |
Parameters T.S.8. % Acid % T.S.S. / acid ratio Ascorbic F,w!d
<~~~ 1T+ - : | M ~mg/100ml juice
3eason | 1999 | 2000 1999 | 2000 1999 | 2000 19991 2000
Ireatment . 1 L - |
| Polyethylene | 7.03B | 7038 | 7.03B | 7.03B | 1.00A | 1.00A |47.588 41.55B.
__Caton | - | . e W b e 0 = .
P"l'\z‘.l:i:s”e "1 700a | 700A | 7004 | 700 | 100 LO0A | 47.70A | 47724

—a
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Considering Table (38-A) it is found that fruits treated
with garlic oil and pro-Gib plus waxing or unwaxing treatments
had lowest values of T.S.S., total zicidity values, T.S.S. / acid
ratio and ascorbic acid contents in comparison with all other
used treatments and the control, which had nearly similar values
at 195 days storage. On the same time, at the end of cold storage
(195 days) fruits treated with pro-Gib plus waxing surpassed all
different treatments under study. On the other hand. no
significant differences were noticed between different treatments
when T.S.S. / acid ratio parameter was concerned in both
scasons. Moreover, Table (38-B) indicate that, data of seasons
1999 & 2000 showed that polyethylene plus carton package
significantly had higher total soluble solids, total acidity values
and ascorbic acid contents as compared with polyethylene
package only. However, there was no significant difference
between polyethylene and polyethylene plus carton packages
when T.S.S. / acid ratio parameter was considered.

Dealing  with the interaction between postharvest
treatments and package types in both seasons as shown in Table
(38-C) it is clear that pro-Gib plus waxing as well as garlic oil
plus waxing in either polyethylene or polyethylene plus carton
package and pro-Gib in polyethylene package had higher total
soluble solids and total acidity values as compared with the other
combinations in this respect. On the other hand, combinations of
postharvest treatments and package type failed in inducing any
statistical differences among them when T.8.S./ acid ratio was
concerned. However, combinations of waxing pro-Gib or garlic
oil and polyethylene plus carton package enhanced prolonged of
fruit survivals with good chemical properties under cold
temperature up to 195 days of storage.
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Table (38): Effect of postharv
chemical properties of lime fruits

temperature.
Table (38-A): Effect of postharvest treatments.

est treatments and package types on the
after 195 days storage at cold

~. Parameters

Season ~
| Treatments ™.
Control
(untreated)

Irradiation

Fungicides
Non traditional
© Garlicoil
_Pro-Gib plus

~ Yeast |
Waxing
Control + wax |

075 KGy+twax

| Garlic oil twax

Yeast + wax

___050KGy }
_075KGy |

0.50 KGy+wax |
 Fungicidestwax |

Pro-Gib plus + wax {
__Hot water +wax {

————————————

6.7213

_Hotwater |

T.S.S. Y

—T
(1

2000

6708

6.90A

6708

6808

6.708

681D

T.S.S. / acid ratio

1999 T 2000

Ascorbic acid
~ mg/100m] juice
1999 2000

1.00A

LO0A

1 oA
L00A

1.00A

C100A |

46.75C | 46.74C
T47.058 | 47.14B

47.108
47.36A

Table (38-B): Effect of package types

Parameters

T.S.S. %

A cid %o

T.S.S. /[ acid ratio

R _ . | mg/100ml juice |
. Season | 1999 2000 1999 | 2000 1999 | 2000
rl_:_'s:slmc_n[ . L [ B | 1 B el Wik
| Polyethylene | 6.86B | 6.86B } 0.820 | 1.00A A | 46.95B | 46.94B
| Caddos ) = o - e e ) S
""-"E.‘“l‘_{‘(':';“c Y1 7.00Aa | 7.00A 1.00A | 1.00A |47.22A | 47.23A

Ascorbic acid
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On contrast' higher significance in ascorbic acid content
occurred when pro-Gib and pro-Gib plus waxing in polyethylene
package were used. Generally. total soluble solids, total acidity
values. ascorbic acid contents and T.S.S. / acid ratio increased in
fruits by prolonging the storage period in all postharvest
treatments and different packages under study till 90 days
storage. then they decreased more quickly, till the end of their
storage (195 days) at cold temperature. However, polyethylene
plus carton increased the chemical parameters followed by
polyethylene package as compared with carton package in a
descending order. In addition, higher irradiation treatment (0.75
KGy) succeeded in increasing chemical parameters as compared
with  lower irradiation treatment (050 KGy). Concerning
fungicides and non traditional treatments data indicate that at
165 days of cold storage, fruits ~ treated with all different
postharvest treatments and the control were inferior in all

chemical parameters under study.

On the other hand, at the end of cold storage (195 days)
fruits treated with pro-Gib. garlic oil, pro-Gib plus waxing and
garlic oil plus waxing surpassed fungicides treatment in fruit
total soluble solids. total acidity values, T.S.S. / acid ratio and
ascorbic acid contents. These results are in partial agreement
with the findings of Chattopadhyay ef al., (1992) on sweel
orange who they reported that fi ruits treated with 50 ppm GA; or
0.5% calcium nitrate increased T.S.S7, while acidity and ascorbic
acid contents decreased. Besides. Attia (1995) on Balady orange
concluded that during storage, GA; caused a significant decrease

in ascorbic acid and citric acid contents in fruit juice, while
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L1.8.S. was increased. Also, Miller and McDonald (1996) on
grape fruit concluded that GA; had no effect on fruit Juice
T.S.5.. acidity and the resulted T.S.S. / acid ratio.
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5- CONCLUSION

The obtained results indicate that the fruits under all
postharvest treatments when wax coated, they surpassed the
unwaxed fruits in all treatments under study. Referring to storage
period, data disclosed that under all treatments, all fruit quality
parameters were affected negatively by prolonging storage
period. But fruit quality parameters were better maintained in

fruits under proGib and garlic oil postharvest treatments.

Considering  storage temperature, the results clearly
showed that fruits under cold had higher fruit total soluble solids,
titratable acidity, T.S.S. / acid ratio and ascorbic acid contents
and a noticeable maintainance of better fruit fresh appearance,
juice percentage, less fruit decay and weight loss, simultaneously

as compared with room temperature storage.

Referring to  package type, data disclosed that
polyethylene plus carton packages were best in maintaining good
fruit physical and chemical properties up to 195 days of cold
temperature and 90 days of room temperature followed by
polyethylene package as compared with carton boxes in a

descending order,

Concerning irradiation doses. data indicate that high
irradiation dose (0.75 kGy) surpassed low irradiation dose (0.50
kGy) in maintaining higher fruit total soluble solids, titratable
acidity. TSS / acid ratio and ascorbic acid contents and higher
juice percentage, fresh appearance.'"]ess fruit decay and weight

loss percentages. Besides, fruits treated with pro-Gib and garlic
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oil as non-traditional treatment, then stored under cold
temperature gave together the least percentage of fruit decay and
weight loss even after 195 days of cold storage followed by
fungicides treatments as compared with the other used
treatments. In addition, fruits treated with garlic oil had highest
values of TSS. TSS / acid ratio, titratable acidity and ascorbic
acid contents as compared with other remaining treatments
which were more or less nearly similar in their values at 195

days storage.

CONCLUSION

-187-



