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ABSTRACT

Two field experiments, were conducted at a private farm near El-Mansoura
Dakahiia Governorate, Egypt during (2006/2007) and (2007/2008) to study the effect
of hydro- disillated essential oils (mint, caraway and garlic} salicylic acid compare
with hydrogen peroxide and sprout growth inhibitor paclobutrazoi (PPsas ) to tubers of
spunta cvs on their morphological and bicchemical behavior during storage ambient
temperature
The obtained results indicated that:-

1- The most superior storage treatments which reduced weight loss, sprouting and
damage were garlic oil {6ml/L).

2- Tuber dry matter and fotal soluble sofid were significant higher with prolonged of
storage period. On the other hand ascorbic acid was significant decreased with
prolonged storage period.

3- Dipped tubers with garic oil (6mi) followed by salicylic acid 1000ppm and
hydrogen peroxide 1% significantly reduced higher of total carbohydrate and
reducing sugar.

4- Treated tubers with high concentration of essential oil were significantly lower
reduced total carbohydrate from the beginning to the end of storage period.

INTRODUCTION

Potato (Solanum fuberosum L.} is the fourth important crop for human
consumption after wheat, maize and rice crops. The importance of potato to
agriculture are not oniy to local consumption, but also to exportation.

A complete controlling of bud development, fully inhibition of
sprouting and maintaining certain level of sugars and amino acids are
prerequisites and being needed during storage of processing and edible
potatoes in refrigerator (10°C) and Nawalla. Whilst, prolongation of dormancy
period, delaying of sprouting and maintaining of bud viability and tuber
reserves are being required during storage of potato tuber (Fathy ef al,
2005).

Sprouting, weight loss and decay represent setious problems arise
during storage of potatoes in Nawalla. But, those known to show no
swestening and sugars rise problems, they fit for processing or edible
consumption. On the other hand cold storage (4 °C) of potato seed known to
induce serious sweetening and sugars elevation, but it would highly avoid
other storage problems. Whereas, it is of high cost and sometimes of
insufficient storage capacity.

Many chemical compounds (e.g. ethylene, abscisic acid, indole-acetic
acid, di-isopropytnaphthalene, CIPC and MH are known to inhibit sprouting.
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However, most of these substances have never been used commercially
because their application can be problematic. Recently, some natural
essential oils used and proved efficient sprout suppressive and anti-microbial
actions {Knobloch ef al., 1986; Vaughn and Spencer, 1991; Oosterhaven ef
al, 1993 and Hartman et al, 1995). Also, those were effectively improved
potato storability, subsequent yield and quality in fail season (El-Awady,
2005).

Elucidation of ambient temperature storage conditions as a high
temperature stressful factor induce generation of elevated levels of the toxic
and degradable reactive oxygen species (ROS) {Intemal injurious oxidative
stress) within stressed tissues (Cakmak and Marschner, 1992 and Bowler et
al., 1992). The objective of the present study was td determine the effect of.
essential oils (mint, caraway and garlic), salicylic acid, hydrogen peroxide and
sprout growth inhibitor paclobutrazol (PP1; ) to tubers of Spunta cvs on their
morphological and biochemical behavior during storage at ambient
temperature.

MATERIALS AND METHODS

Two field experiments, were conducted at a private farm near
El-Mansoura Dakahlia Governorate, Egypt It aimed to study the effect of
hydro distillated essential oils (mint, caraway and garlic), salicylic acid
compare with hydrogen peroxide and spreut growth inhibitor paclobutrazot
(PPas; ) to tubers of Spunta ¢vs on their morphological and bicchemical
behavior during storage at ambient temperature.
planting:- Sprouted Spunta seed tubers were planted on October 20th and
18th in seasons of {2006/2007) and (2007/2008) respectively. The plots area
was 10.5 m® which contained 3 rows, 5m length and 0.7wide. All plants were
fertilized with 195 kg/fed Ammonium sulfate (20.6N), 240 kg/fed Ammonium
nitrate, 500 kgffed Calcium super phosphate (15.5% p20s) and 200 kg/fed
potassium suifate (48%Kk,0) according to instructions of Ministry of
Agriculture. Aiso ali cultural practices such as irrigation, weeds, pests and
disease control were added on alt plots were done according the instructions
of Ministry of Agriculture and were harvested after 105 days from planting
dates. Potato tubers of Spunta cvs were saved from the crops of 2007 and
2008, cured for 15 days, then size graded and those of uniform size (45-60
mm} were chasen for storage treatments. Each one included four replicates
and all replicate was 12 kg. Storage of potato tuber was carried out for 6
months (after 15 days curing period after harvest) under room condition in
case of sackcloth.

The experimental design and treatments:-

Treatments were arranged in randomized complete block design with
4 replicates. The experiment included two parts :- the first part is spray plants
of potato 2 times in the field with emulsion of different essential oils (mint,
caraway and garlic) each at 4 and 6ml/L. at 15 and 30 days before harvest and
the second part involved dipping twice with emulsion of different essential cils
{(mint, caraway and garlic) each at 4 and 6mi/L salicylic acid 800 and
1000ppm, hydrogen peroxide 0.5 and 1% and Paclopetrazol 250 ppm during
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the whole period of storage, the first was at the onset of storage and the
second was applied aiter three month.

The average of normal room temperature and relative humidity %
during the storage months are shown in Table (1).

Table (1): The average of normal room temperature (°C) and reiative
humidity % during the two storage seasons of 2007 and

2008.
Tomperature (°C) Relative humidity %
months 3007 2008 —3007 2008
1 L] 295 55 —55
2 28 . 57 57
3 78 a0 58 61
4 29 &0 82
5 30 32 55 60
6 28 3 58 |

Studied characters

= Weight loss and sprouting (%) were determined after two, four and six
months of storage

« Damage (%) were measured after four and six months of storage

» Dry matter content of tuber samples were dried at 70° C fill constant
weight.

= Ascorhic acid (Vitamin C): which was determined using the 26 -
dichlorophenol indophenol method as described by Ranganna {1979).

» Total soluble solids (T.8.S.): were determined using a hand refractometer.

= Chemical analysis of the stored tubers:-

= Total and reducing sugars were exiracted according to method of
Ranganna (1979) and determined spectrophotometrically at 700 nm using
spekol 1l (carizesis) as described by Nelson (1944) with some
maodifications of Naguib (1964).

= Total carbohydrate content:- was assayed by the phenol-sulphuric acid
method (Dubwis ef al, 1956) which involved extraction with 15 %
tri-chloro acetic acid.

Statistical analysis:-

The obtained data were subjected to analysis of variance (ANOVA)
and the treatments means were separated by F-test and the least significant
difference (LSD) test at the 5% levei using the statistical package SAS,
release 2005 (USA).

RESULTS AND DISCUSSION

i-Effect of pre and post-harvest treatments on weight loss, sprouting
and damage:-

Data in (Tables 2, 3 and 4) illustrate that all storage treatment
significantly suppressed the incidence of weight loss, sprauting percentage
and damage as compared with control after four and six months, Also it was
clear from such data that garlic oil (6ml/L) was effectively reduced damage
after four and six months after application SA with high concentration during
both seasons. Furthermore application of garlic oil (Bml/L) reduced weight
loss about 23.13 %and 26.2 % in the first and second season respectively
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in addition weight loss and sprouting percentage were not
significantly influenced by treatment after two months. They explained such
effect was explained by Rabbany etal, {1996) who found that most of the
essential oils, especially the aldehyde group containing ones seem to inhibit
ethylene production by suppressing ACC synthesis. Also, antimicrobial action
of essential oils monoterpenes is included. Such results were in accordance
with the results of Coleman and Greg (2001); Fathy et al. (2003) and Fathy et
al. (2005).
2-Effect of pre and post-harvest treatments on tuber quality:-

a- Tuber dry matter:-

Data in (Table 5) show that percentage of tuber dry matter was not
significantly influenced by spray essential oil treatment after harvest in both
season. Also the same table indicates that tuber dry matter was significantly
increased by increasing the storage period. Dipped potato tuber in essential
oil at higher concentration show higher dry matter in comparison with those
obtained at the beginning of storage period. Barakat (1996) explained that the
increament in dry matter percentage could be due to loss of solid substances
in potato seed probably higher than water which in tumn induced higher dry
matter when calculated as percentage,

Table (2): Pre and post-harvest treatments on weight loss (%) of tubers
at different period of storage 2, 4 and 6 months during 2007

and 2008.
Weight loss (%)
Treatments Period in months
2 4 [

2007 ; 2008, 2007 2008 2067 | 2008
control 314 |3.75] 4.25 540 14.91 | 12.23

pray plants with mint ofl (4 mi/L) 2.74 [ 1411 3.00 3.73 8.73 1 8.59
pray plants with mint oil (8 mliL) 225{167] 295 4.11 10.41 ] 6.10
Spray plants with caraway oil {4 my/L) 1671094 215 3.25 916 | 9.21
[Spray plants with caraway oil (6 ml/L} 19 11.04[ 225 2.67 9.14 | 8.27
pray plants with gariic oil (4 mi/L) 1.75[1.09] 2.28 3.5 8.92 | 764
Spray plants with garlic oil {6 mUL) 225(05 | 267 3.67 9.07 | 8.59
Dipping tubers in mint oil (4 ml/L) 1751156 2.14 283 8.07 | 7.81
Dipping tubers in mint oil (6 mi/L) 2.42:073| 321 1.67 6.58 | 6.08
Dipping tubers in caraway oil (4 mi/L} 2941068 313 2.33 4.96 | 4.85
Dipping tubers in caraway oil (6 mi/L) 2251076 2.86 2.0 5.08 | 538
Ripping tubers in garlic oil (4 mi/L} 2751048 214 3.0 481 | 467
Dipping tubers in garlic oil {6 mi/L) 1.50 | 0.54; 1.98 2.5 342 ) 334
Dipping tubers in hydrogen peroxide 0.5%) 1.94 | 1.34 | 1.83 2.66 3.88 | 4.57
Dipping tubers In hydrogen peroxide 1% | 1.78 | 167 | 1.86 3.18 3.26 | 419

Dipping tubers in salicylic acid 800 ppm | 1.20{0.94 | 233 2.78 4.78 4.5
Dipping tubers in salicylic acid 1000ppm | 2.18 | 1.28¢ 256 2.69 550 | 5.00
Dipping tubers in Paclopetrazol 250 ppm [ 175|161 217 2.44 467 | 434
L.S.D.at 5% NS | NS | 0983 0.76 3.67 | 149
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Table (3): Effect of pre and post-harvest treatments on sprouting
behavior of tubers at different period of storage 2, 4 and 6

months during 2007 and 2008.

Sprouting percontage
Treatments 5 Period !n4months
2007 | 2008 | 2007 | 2008 | 2007 | 2008
Control 0.77 | 0.43 14.47 | 13.7 | 20.15 ] 20.79
pray plants with mint oll (4 mi/L) 0.77 0.83 10.90 | 11.71 1 17.74 { 18.67
ISpray plants with mint oil (§ ml/L) 0.89 | 033 973 [ 11.54 | 16.64 [ 18.65
[Spray plants with caraway oil {4 mi/L) 0.93 0.50 1173 | 14.31 ¢ 16.11 | 17.81
[Spray plants with caraway oil (6 ml/L} 0.7 0.80 9.31 | 13.40 | 17.99 | 17.72
{Spray plants with garlic oil {4 m¥L} 0.93 0.73 12.18 | 12.24 | 17.81 | 18.77
[Spray plants with garlic oil (6 ml/L) _ 064 | 0.83 1142 | 11.64 1 19.39 ] 18.34
Dipping tubers in mint oll (4 miiL) 0.89 0.0 11.97 | 10.82 ] 17.3 | 18.22
IDipping tubers in mint oil (6 mi/L) 6.0 0.0 10.04 | 9.91 | 17.01 ] 18.79
Ripping tubers In caraway oil (4 mil} 0.0 0.0 11.11 [ 10.79 | 17.22 [ 17.71
Dipping tubers in caraway oil (6 mUL) 0.0 0.0 10.13 | 8.64 | 17.11 14 16.92
Dipping tubers In garlic oil (4 miL) _ 0.0 0.0 10.28 [ 11.21 | 16.04 [ 17.20
IDipping tubers In garlic oll (6 miL) _ 0.0 0.0 8.58 | 9.06 {15491 15.34
Dipping tubers in hydrogen peroxide 0.5% | 0.0 0.0 10.46 | 10.68 | 17.92 | 17.12
[Dipping tubers in hydrogen peroxide 1% 0.0 0.0 973 | 836 | 18.66 | 18.28
ipping tubers in salicylic acld 800 ppm 0.0 0.0 9.01 9.43 | 17.77 [ 17.21
Dipping tubers In salleylic acid 1000 0.0 00 1024 | 1048 | 17.76 | 18.62
1000ppm

Dipping tubers In Paclopetrazo! 250 ppm 0.0 0.0 749 | 8.48 [16.93 | 18.01
i .S.D. at 5% Ns Ns 632 t 511 [ 148 | 203

Tahle (4): Effect of pre and post-harvest treatments on damage
percentage of tubers at different period storage 4 and 6

months during 2007 and 2008.

damage percentage (%)
Treatments ‘ Period in months =

2007 2008 2007 2008
control 641 4.21 9.45 10.44

[Spray plants with mint oil (4 mi/L} 3.33 3.67 10.66 7.59
[Spray plants with mint oil (6 m/L) 3.33 3.33 9.01 8.98
spray plants with caraway oil (4 miiL) 4.00 4,00 8.11 8.12
spray plants with caraway oil (6 mi/L) 3.56 3.45 5.46 8.44
[Spray plants with garlic oil (4 milL} _ 1.98 3.61 11.91 7.93
spray plants with garlic oil (6 ml/L) 2.15 3.67 9.82 8.75
Dipping tubers in mint oil {4 ml/L) 3.41 3.58 9.91 7.68
Dipping tubers In mint oil (6 ml/L) 3.67 1.25 9.00 7.23
Dipping tubers in caraway oll (4 ml/L} 345 321 6.21 8.92
Dipping tubers In caraway oil (6 ml/L) 3.89 2.22 5.86 6.44
Dipping tubers in garlic oil (4 mi/L) 2.18 3.26 7.49 7.40
PDipping tubers In garlic oil (6 miiL) 2.89 222 5.63 5.76
Dipping tubers In hydrogen peroxide 0.5%j 3.22 1.78 6.31 6.80
[Dipping tubers in hydrogen peroxide 1% 3.53 2.54 6.00 6.50
Dipping tubers in salicytic acid 800 ppm 3.25 5.48 9.9 7.83
Pipping tubers In salicylic acld 1000ppm 3.05 3.29 5.89 6.04
Dipping tubers In Paclopetrazol 250 ppm | 4.03 348 8.66 8.72
L.S.D. at 5% 2.04 1.81 2.08 1.53
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Table (5): Effect of pre and post-harvest treatments on tuber dry matter
(%) at the beginning of storage and at different period of
storage 2, 4 and 6 months during 2007 and 2008.

Tuber dry matter (%)

Treatments 0 time > Period I: months s
2007] 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
Zontral 17 63| 18.65 | 17.81 | 18.53 | 17.76 | 16.65 | 19.88 | 20.02
m'l’;_a)""a""‘"'“‘ mintoll (4 10 14] 18.40 | 18.91 | 19.24 | 19.90 | 19.70 | 20.69 | 20.40
':,’:)V plants with mint o8 (6 117 44/ 47 93| 18.08 | 18.47 | 18.85 | 19.18 | 10.77 | 20.50
'l’l’:i"'a‘“’“i“‘ caraway oil (4,0 521 1872 | 1877 | 18.85 | 18.59 | 19.23 | 20.46 | 19.81
':,';_a)y plants with caraway oit (6, | 15 93 { 1826 | 19.15 | 19.44 | 19.26 | 20.95 | 20.33

EI';’SVP‘“"" with garlic ol (4 17 a4] 15 49 | 18.85 | 18.20 | 19.00 | 19.20 | 20.74 | 20.12

E'L‘;_“)V plants with gariic oll (8 |4 55( 19 36 | 1833 | 20.04 | 19.02 | 19.20 | 20.74 | 20.12

ipping tubers in mint oit (4

17.63] 18.65 | 1890 | 18.33 ] 19.70 | 18.84 | 20.50 | 18.64

)

‘Ei'_’)‘“g"‘"”" inmintoi 6 |17 63 18,65 { 18.12 | 18.85 | 18.18 | 20.25 | 21.00 | 21.57
D'I';&'“g‘"be"‘ in caraway oil (47 53] 1865 | 18.60 | 19.26 | 20.21 | 19.64 | 20.51 | 21.02
::5{_’;"9“"’“” in caraway oil (81 o4\ 18,65 | 18.64 | 19.86 | 19.02 | 20.20 | 2061 | 21.29
ﬂ;&'“g“’“” Ingarllc ol (4 i763] 1865 | 18.03 | 19.72 | 19.81 | 20.26 | 20.74 | 20.19
isf)‘“gt"be's In garfic oil (6 |17 631 18.65 | 17.94 | 19.68 | 18.00 | 20.25 | 21.81 | 21.34

iDipping tubers in hydrogen
Leroxide 5% 0.5% 17.63] 18.65) 18.89 | 17.76 | 18.17 | 18.17 | 20.05 | 19.49

Dipping tubers in hydrogen

17.63; 18.65 | 18.31 | 18.80 | 18.99 | 18.97 | 20.00 | 20.00

eroxide 1%

ipping tubers in salicylic acid

800 ppm 17.63] 18.65 [ 18.00 | 18.00 | 18.67 | 19.21 | 20.00 | 19.97
Dipping tubers in salicylic acid

4000ppm 17.63] 18.65 | 18,40 | 18.20 | 19.46 | 19.31 | 20.67 | 20.15
D;g";:fnt““'s in Paclopetrazoll,; o3| 1a.65 | 18.33 | 18.53 | 19.28 | 19.23 | 20.97 | 20.2¢
5.0, at 5% NS NS NS 075 | 1.02 | 0.74 1.35 | 1.34

b- Ascorbic acid:-

Ascorbic acid in tuber is present in Table (6) It shows that all
treatments had significant effect on Ascorbic acid after four and six months.
There is decrease in Ascorbic acid from the beginning to the end of storage
period meanwhile, dipped in gardic oil (6mlifl) and salicyiic acid 1000 ppm were
high effective in protection of potato tubers against the oxidative ascorbic
acid. Similar result was obtained by Fathy et a/. (2005).
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Table (6): Effect of pre and post-harvest treatments on Ascorbic acid
{Vitamin C) content of tubers at the beginning of storage and
at different period of storage 2, 4 and 6 months during 2007

and 2008.
Ascorbic acid (Vitamin C) mg/100g fresh wt.
Otim; Period In months
Treatments 2 4 6
2007 | 2008 | 2007 | 2008 | 5007 | 2008 | 2007 | 2008

Control 20.51] 20.73 | 19.42 | 17.59 ] 17.59 | 17.17 | 13.88 | 13.47
ﬁ"u"_:)"""” with mintoil (4 1, (o1 5064 [ 19.47 | 1069 | 17.92 | 17.68 | 16.30 | 16.45
‘I'Zi”"“""""’ mintoll (6 1006 22.22 | 20.37 | 20.11 | 17.85 | 18.30 | 12.88 | 14.83
Spray plants with caraway oil |, ool 5 45 [ 1550 | 19.35 | 1667 | 1768 | 1422 | 14.81
4 milL)
a":gl_‘;'a“‘“""' caraway oll o5 a0l 15.05 | 18.55 | 18.60 | 17.37 | 17.49 | 15.41 | 15.81
'E‘ip"“"""""‘ garlicoll (4 15 55) 22 26 | 18.66 | 19.44 | 18.56 | 17.17 | 14.00 | 15.18
‘:,;’P'a“"‘"m' gartic oll (6 150 11| 10.47 | 19.74 | 21.05 | 167 | 17.68 | 12.17 | 1263
ﬁ‘#ﬁ;“g"‘““"‘ mintoll (4 1o c1| 20.73 | 18.96 { 2045 | 16.67 | 17.78 | 16.16 [ 15.14
D'EL’{““‘“"’ Inmintoll (6 1., 51]2073 | 18.32 | 1944 | 16,68 | 17.99 | 15.74 | 145
1':53:‘)”""‘""“ caraway ol |, 5412073 | 20211 19.78 | 17.61 | 17.59 | 13.93 | 15.91
D;‘,’""b'l‘_‘)”‘b“"‘ In caraway ofl |, 54) 20.73 | 20.8 | 19.70 | 17.50 | 17.24 | 16.93 | 16.67
gjﬁfj"”“‘b"""'“ garlicoll (3 Lo o1 20.73 | 20.91 | 19.78 | 19.61 { 18.52 | 17.50 | 14.30
Eﬁﬂ"g‘“b"’ Ingarlic oil (6 |5 11 20.73 | 20.83 | 19.36 | 19.37 | 17.51 | 17.60 [ 17.35
Dipping tubers in hydrogen
10ping fuber: 20.51( 20.73 | 20.45 | 19,69 { 1932 | 19.02 | 16228 | 16.16
Dipping tubers in hydrogen
IPPIng tue 205112073 L 19.95| 2011 | 17.42{ 18.35 | 14.39 | 12.84
Dipping tubers in salicylic acid
20h oo 20.51] 20.73 | 18.18 | 18.60 | 17.67 | 17.68 | 17.50 | 16.67
Dipping tubers In salicylic acid
o, 20.51| 20.73 | 19.32 | 19.02 | 20.51 | 19.37 | 17.55 | 16.80
Dipping tubers in
o o250 ppm 20.51|20.73 } 18.18 | 18.60 | 18.18 | 18.18 | 17.05 [ 16.42
LS.D. at 5% NS | NS | NS | 172 | 264 | 280 | 1.98 | 2.3

c- Totai soluble solid:-

It was obvious from Tabie (7) that T.S.S increased gradually with
increasing storage period. The results also indicated that application of gariic
oil (6ml/ly and caraway oil (6mM) significantly increased T.S.S at the end of
storage period.
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Table (7): Effect of pre and post-harvest treatments on Total soluble
solids (T.S.S.) of tubers at the beginning of storage and at
different period of storage 2, 4 and 6 months during 2007

and 2008. .
TSS %
Troatments 0 time 3 Period I: months 3
2007 | 2008 { 2007 | 2008 | 2007 | 2008 | 2007 | 2008
control 493 ]| 493 1520 | 520 | 533 | 533 | 573 | 6.17

Eﬁ,’l_‘)’ plants with mintoll (4 | 4 g2 | 400 | 500 | 567 | 507 | 6.17 | 6.86 | 6.50

Spray plants with mint oll (6
ml/L)

aP:M"“" with caraway olll 4 o7 | 400 | 507 | 503 | 587 | 583 | 7.53 | 6.7
(sspm';"“" with caraway oill , o0 [ 400 | 500 | 5.27 | 407 | 540 | 553 | 7.17
Spray plants with garlic oil (4
mi/L)

pray plants with garlic ofl (6
mlL)

Dipping tubers in mint oil (4
mlL)

D'ﬂf,'“g tubers inmintoil (6 { , o3 | 493 | 500 | 500 | 53 | 500 | 6.7 | 633
m
Dipping tubers in caraway oil

(4 mi/L) 493 | 493
?g‘r’::,'l‘_‘)’ tubers In caraway oil} 4 93 | 403 | 487 | 560 | 52 | 580 | 657 | 7.17
Dipping tubers in garlic oil (4 4.93
miiL) )
ipping tubers in garlic oil (6
i}

Dipping tubers in hydrogen
oxide 0.5% %0.5%
Dipping tubers in hydrogen
eroxide 1%

Dipping tubers In salicylic
lacid 800 ppm

ipping tubers in salicylic
cid 1000ppm

Ipping tubers in
aclopetrazol 250 ppm 493 | 493 [ 550 | 443 | 583 | 567 | 667 | 6.23

L.S.D. at 5% NS NS | 037 | 081 ] 041 | 081 | 062 [ O.M

5001475 | 500 { 533 | 520 | 570 | 68 | 633

483 | 465 | 493 | 527 | 507 | 450 | 667 | 6.83

510 | 515 | 533 | 510 6 5.67 | 667 | 6.50

493 ( 483 | 497 | 550 | 547 [ 513 | 663 | 5.83

513 { 510 | 54 | 480 | 6,83 | 7.33

493 | 473 { 500 | 507 | 513 | 713 | 7.50

493 | 493 | 473 | 500 | 527 | 513 | 6.890 | 7.17

493 | 493 | 490 | 460 | 517 | 517 | 6.50 | 6.33

493 | 493 | 500 | 427 | 577 | 567 | 6.07 | 617

493 | 493 | 560 | 493 | 567 | 593 | 8.33 | 617

493 1 493 [ 533 | 500 | 583 | 567 | 633 | 633

3- Chemical composition of tuber:-
a- Total and reducing sugars:-

Data in Table (8 and 9) indicate that total and reducing sugars were
significantly increased by increasing the storage period. Whereas, spray
piants with essential oil had not significantly affect on studied characters at
the beginning of storage. In addition total and reducing sugars slowly
increased when tubers dipped in garic oil (6ml/} followed by salicylic acid
1000 ppm and hydrogen peroxide 1%. This reflected and confirmed their
potent suppressive effect on the enzymatic changes of sugars (Vander Plas,
1987; Davies, 1990; El-Wady ef al., 2002 and Fathy et al., 2005).
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Table (8): Effect of pre and post-harvest treatments on total sugar
(mg/100g)} at the beginning of storage and at different
period of storage 2, 4 and 6 months during 2007 and 2008.

Total sugar

Treatments 0 time > Period :1 months -
2007 | 2008 | 2007 | 2008 | 2067 | 2008 | 2007 | 2008
control 1.75 ] 1.69 | 1.79 | 2.10 [ 2.03 | 2.06 | 2.30 | 2.56
;‘:}L’)" plants with mintoll (4 | 1 53 1 173 | 1.84 | 170 | 181 ] 1.81 | 214 | 215
g plants with mint ol 6 | 47, | 445 | 182 | 163 | 193} 106 | 213 | 214
4P:I¥L‘}’""" with caraway oll | ;g5 { 151 | 208 | 1.74 | 231 [ 1.91 | 235 | 2.20
6":'3,"5"““ with caraway oil | 4 75 | 137 | 1.80 | 1.55 | 1.95 | 1.97 | 2.20 | 200
by plants with garlic oil (4 | | 43 | {45 | 1908 | 149 | 192 | 183 | 221 | 1.98
ﬁﬁl':)’ Plants with garlic ol {8 | 4,5 | 475 ) 104 | 191 | 217 | 1.80 | 206 | 2.07
D'ﬁl‘_’)‘"g tubers inmintoil (4 | 4 ;o | 4751 164 | 184 | 186 | 1.67 | 191 | 244
h:gf)i"g tubers inmintoll (8 | 4,51 175 | 170 | 170 [ 219 | 1.81 | 231 | 270
Tﬁ'&ﬁf“b‘“ incaraway oll | 475 160 | 1.12 | 1.96 | 1.86 | 1.44 | 216 | 1.86
’%"2’;,’3 tubers in caraway oll | 4 ;5 | 189 | 177 | 171 | 182 ] 1.14 | 207 | 195
z'{;,'_’)'“g tubers ingarlicoll (4 |, o5} 19| 1.81 | 1.58 | 1.23 | 2.00 | 212 | 1.92
ﬂgf)mg tubers ingarlic ol (6 | 470 | 159 | 152 | 145 | 161 [ 150 | 1.83 | 1.80
p;‘:g;'i‘ge";'_’;;‘ inhydrogen | 1751 169 | 1.40 | 158 | 164 { 1.76 | 1.88 | 1.96
;’:gi’;get‘;r" In hydregen | ;5| 169 | 1.75 | 173 | 148 | 1.83 | 207 | 220
:é'i’:g’o%'::;” insalicylic | 45 169 | 1.95] 125 | 175 | 1.63 | 2.47 | 2.09
Ei‘i’:';‘o%é:"’:;’ in salieylic | 1751 169 | 146 | 1.19 | 1.89 | 1.47 | 1.78 | 1.4
gg‘ggﬁ’;ﬁ’zgﬂpm 175 | 169 | 1.80 | 1.33 | 170 | 182 | 186 | 1.94
L.S.0.at 5% NS | NS | 058 | 6.72 | 070 | 0.56 | 0.71 | 0.58
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Table (9): Effect of pre and post-harvest treatments on reducing sugar
{mg/100g) at the beginning of storage and at different period
of storage 2, 4 and 6 months during 2007 and 2008.

educing su
'ar n mno %
Treatments 0 time 2 3 5
2007 | 2008 | 2007 a | 2007 | 2608 | 2007 | 2008
control 0.67 | 097 [0.88 | 115 | .72 | 1.72 | 187 | 2.05
plants with mint ol @ | o 247 108 | 1.41 | 1.7 | 1.76 | 1.82 | 2.06 | 2.26

pray P nts with mint ol (6 [ 573 | 074 [ 121 | 138 ( 1.25 | 1.41 | 145 | 2.7
f,’“‘m"""_"m‘m‘"’" 074 | 073 | 087 [ 112 ] 161 | 175 | 166 | 1.80

7 b with caraway oil | 75 | 997 | 0.94 | 0.96 | 1.38 | 1.67 | 168 | +.86
pray plants with garlic ol {4 | 107 | 1.08 | 121 | 122 | 161 [ 162 | 174 | 16
pray nts with O] 449|425 132 | 180 | 1.71 | 1.91 | 187 | 201
pping tubers In mint oT# [ a7 | 007 | 136 | 1.44 [ 174 | 192 | 185 | 1.89
pping tubers in mint o 087 | 0.97 | 138 | 145 | 1.98 | 1.88 | 1.81 | 205

Ipping tubers in caraway o

P 087 | 097 | 147 | 153 | 183 | 180 | 188 ] 193
D(s' ‘:,',’"L]" f tubers In caraway oil | g 57 | 0g7 { 121 | 141 | 1.74 | 180 | 182 | 1.04
"3:55“9 tubers in o4 087 [ 097 | 125 | 120 | 171 | 1.83 | 204 | 197

pping tubers ingarllc ol 61 o a7 | 097 | 0.88 | 0.67 | 105 | 123 | 1.75 | 1.78

PRing tubers inhydrogen | 557 | go7 | 094 | 0.93 | 1.36 | 1.32 | 154 | 163
bping tubers in hydrogen | gg7 [ 0.97 [ 0.06 { 0.98 | 1.19 [ 1.08 | 171 | 174
ipping whers in saficllc 1 057 [ .67 | 1.03 | 120 | 147 | 110 | 137 | 149
cf’;,'%‘;pf““ insallclic | o587 1 097 | 0.2 ] 145 ] 123 | 090 | 1.14 | 136

El%ﬁ""ﬂgwbg’z% o 087 | 097 | 0.88 | 1.50 | 1.39 | 1.13 | 146 | 1.54
S.0. at Ns | Ns [ 028|032 | 024 | 027 [ 028 | 0.36
b-Total carbohydrate:-

Table (10) shows decreased in total carbohydrate throughout the
whole period of storage. Meanwhile, immersed of tuber in essential oil with
higher concentration delayed decrease of total carbohydrate at the end of
storage period. In contrary, control treatment which shows dramaticaily
degradation and depletion in its tubers carbohydrate and other bioconstituent
could be expiained based on the harmful and degradabie effects of high
temperature oxidative stress. Such case might induce generation of elevated
toxic level of oxygen radicals (Bowler et al, 1992 and Cakmac and
Marschner, 1892 ; Rojas , ef al, 2000) within stressed tissues. Thereby,
degraded the cell membranes and allowed more 02 diffusion, raised
respiration rate and sugars depletion (Daniels et al, 1996 and Vans and

Hartman, 1987} in the same time Davies (1990), Trevanion and Kruger (1991)
indicated that essential oils and/or their basic constituents siowing down the
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activity of carbohydrates and protein breakdown associated enzymatic
systems as well as respiration and energy metabolism enzymes.

Understanding of ambient high temperature storage condition as a
stressful factor, induce more serious internal oxidative stress, generation of
elevated level of degradable and toxic reactive oxygen species (ROS) (O-2,
OH- and H202) (Cakmak and Marschner, 1992 and Bowler et a/., 1992;
Jinxin et al, 1999 and Rojas et al, 2000). Probably as an actual factor
beyond all potato storage problems (Rejas ef a/., 2000).

Finally, it could be conciuded that dipping potato tuber twice with
emulsion of garlic oil with 6ml/L and salicylic acid 1000 ppm were high
effective on reduction of sprouting, weight loss and damage also two
treatments were considered the best quality compare with other treatments.

Table (10): Effect of pre and post-harvest treatments on total
carbohydrates (%) of tubers at first storage and different
period storage 2, 4 and § months during 2007 and 2008.

Total carbohydrate (%)
Treatments 0 time B, Pariod I: months 5

2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008

control 24.80 | 23.17 | 21.18 | 19.63 [ 20.98 | 19.16 | 18.08 | 18.75
4",’:3{;""“ with mintoil | o554 | 53 34 | 2437 | 2052 | 2367 | 19.74 | 19.38 | 18.18
GP::gLF)""““ with mintoll | 3 451 5357 | 2265 | 21.56 | 20.91 | 18.18 | 17.67 | 16.37
ﬁ’;’gfﬁf with caraway } o6 45 | 22.51 | 21.51 | 20.12 | 19.31 | 18.30 | 18.04 | 17.82
ﬁ'&ygﬁ_’?‘ with Caraway | e o4 | 9204 | 24.50 | 18.08 | 19.49 | 19.64 | 18.00 | 17.72
4"':,}’5"‘“““""“93’"““" 2578 | 23.83 | 22.54 | 18.93 | 18.71 | 18.56 | 18.03 | 17.13
k‘;p:ﬁlanbwim gartic ollf o5 00 f 24 11 | 25.00 | 20.68 | 18.64 | 19.14 | 18.20 | 19.27
ggﬂ"‘j“‘be"m mintoll | 5480 | 23.17 | 21.88 | 21.40 | 21.03 | 18.16 | 1847 | 1967
,;';"’lf,'l‘_ﬁ)’ tubers In mintoil |54 5 | 5347 | 2407 | 2318 | 2338 | 20.83 | 21.88 | 18.55
%:["";""3"‘;“” Incaraway [ o4 a0 | 23.17 | 24.35 | 20.67 | 23.39 | 20.46 | 18.77 | 18.16
i'l"(';"r"?u:_‘;"“’ Incaraway | o4 50 [ 23.17 | 23.08 | 21.62 | 22.69 | 2063 | 22.12 ) 20.08
ﬂ'zﬁ?“‘b‘“ in garfic oill 54 a6 | 23.17 | 24.03 ] 20.17 | 20.47 | 20.61 | 18.14 | 19.23
"':s":"l’"fl'_?“'b‘”*" gartic oll} 54 5 | 23,17 | 24.14 | 22.58 | 22.82 | 21.19 | 21.11 | 19,27
E;';‘r""gt“""r’o’"‘;e os% | 2480 |23.17 [24.14 | 22.36 | 22.22 | 19.96 | 20.79 | 18.04
E'y';'r"“g"‘mx:'c‘lem 24.80 | 23.17 | 21.54 | 21.00 | 2082 | 2043 | 20.74 | 18.37
g;fgg‘&;‘::’ Insalicylic | 54 56 { 23.17 | 24.18 | 19.06 | 21.71 | 18.81 { 19.02 | 18.03

ipping tubers In salicylic

e oo 24.80 | 23.17 | 23.71 | 21.10 | 22.58 | 19.82 | 21.54 | 19.33
;%fl’;gmszg opm | 248012317 [ 23.87 | 19.59 | 22.06 | 20.02 | 20.56 | 19.17
LS.0.at 5% NS 1T NS | NS | Ne | NG | NS | 284 | 297
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