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ABESTRACT

This investigation was conducted on semi-dry date fruits
“Siwi variety” to study the quality characteristics of fruits during
storage for Y months at room temperature. Date samples were
treated with fumigation (sulphar dioxide or methyl bromide (MB),
low doses of gamma irradiation (Y.+, Y. and Y.+ KGy), thermal
treatments (¢« °C /Ythr and ¢+ °C /¢Ahr) and combined
treatment (irradiation ¥ KGy with thermal treatments ¢+ °C
/Y ¢hr).Chemical and organoleptic characteristics and histological
examination were made on treated dates samples . Total sugar
values decreased during storage for all samples. Control sample
had the lowest value of total sugar (°V.V¢7Z) while thermal
treatment recorded the highest value (V1.£¥7%). The same trend
was observed with other chemical characteristics: crude protein,
crude fat, ash content, fiber content ,total sugar and minerals
content. Methyl bromide (MB) or sulfur dioxide (SOv) residues
after fumigation in dates was less than maximum residue limits
(MRL). Panelists test gave preferability for the combination
treatment at first rank, the thermal separately and other
treatments, respectively. Histological examination, showed that
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dates tissues contained exocarp, mezocarp and endocarp. Exocarp
tissues have Y-layers of similar small cutinized parenchymatou
cells which filled in some cells with tannins. Whereas, the edible
part as mezocarp tissues which has chloroplast tannins cells in
groups , distributed in discontinuous bands. High doses of
irradiations (¥.+ kGy) or high temperatures (¢ +C%£A hrs) injured
cell walls presented in shrinkage or collapsed cells. The proper
treatment was heating at ¢+ °C for Y¢ hrs resulted in dates with
less changes in studied characteristics without or with V.« kGy.

It could be recommended that using thermal treatments are
the suitable alternative for using chemicals or irradiation for
improving quality of semi-dry date fruits. Irradiation and thermal
treatment are beneficial methods to increase the storage quality of
date.

INTRODUCTION

Date palm (Phoenix dactylifera L.) is an important agricultural
crop in Egypt. High losses (about Ye7.) occur during post-harvest due
to insect infestation and microorganisms contamination either during
handling or storage under unsuitable conditions(FAO, Y- +V). During
long storage at room temperature semi-dry date fruits such as Siwi
variety suffer from insect and mold infestation with the consequent
presence of aflatoxins (Emam et al. Y44¢). The treatments usually use
pesticides as fumigation with methyl bromide(MB) or phosphine.
Methyl bromide (MB) is one of banned zone depleting substances of
the Montereal Protocol besides its toxicity for human health (IARC,
VAAT EHC, Y34 ¢). Therefore, the manufacture and exportation of MB
will be prevented completely in Y+Ye (Codex, Y342). The irradiation
of any food commodity up to an overall average dose of )+ kGy
introduces no toxicological hazard, hence toxicological testing of food
treated is no longer required” (FAO/IAEA, Y44)). Egypt, is a
commercial user of food irradiation and sterilization of dried food
stuffs, herbs, and medical goods (Zaid et al. Y++2). Methyl bromide
(MB) is commercially available as a liquefied gas and used as
fumigant for the control of nematodes, fungi and weeds.

Methyl bromide affects human health both directly and
indirectly. It effects the nervous system and damages lungs, kidneys,
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eyes and skin of workers involved in the manufacture as showed by
Environmental Protection Agency (EPA), Baselt, (Y3AY), IARC
(Y4AY) , FAO/WHO, (Y4AA) and EHC, (Y34¢). Sulfite as gas or salts
has been used for long time as antimicrobial agents in food
processing. The legal limit in the United Kingdom is €2+ ug/g as
sulfur oxide in some processed food. It is used mainly to inhibit
Clostridium perfringeris in fresh sausage (Dyett and Shelley, Y417),
Also, it can be used to prevent browning as antioxidant or as reducing
agent (Roberts and Weeny, Y4VYY). The maximum acceptable daily
intake of SOy for humans is about +.Y mg/kg according to WHO
(Y4VY <€), However, using sulfitation as anti-browning, antioxidant and
anti-microbial treatment, some investigators proved toxicity of
sulphite in food products (Mcweeny et al., Y4V$).

Thermal treatment can be considered a suitable natural treatment
in order to replace pesticides and fumigants to over-come residue
regulation and increasing insect resistance towards these insecticides.
Using gentle thermal treatment (¢:-1:°C) ,Y+7Z Relative humidity)
resulted in killing most of insects stages as shown by FAO (Y44Y and
Y44A).Also, using heat treatment (£°°C, ©+°C) combined vacuum
packed dates resulted in high percentage of mortality for Ephestia sp.
(FAO, Y44Y 144A),

The objective of this investigation was to evaluate the effect of
recommended doses of gamma irradiation, thermal treatments,
sulfating, MB fumigation and combination treatments (thermal plus
irradiation) on some chemical, histological and organoleptic
properties of semi-dry Siwi date during Y months of storage.

MATERIAL AND METHODS
Materials:

Date fruit "Phoneix dactylifera” c.v Siwi variety at tamer stage
as semi-dry, were obtained from upper Egypt, New Valley
Governorate during Y+ + © season.

Methods
Treatments.

-YYe.



M.N. Kenawi et al.

Samples of date fruits were harvested free from any additional
treatments, and packaged in polyethylene bags. Packaged dates were
divided to nine groups for treating as control (untreated), irradiation
with different doses ().+, Y.+ and Y.+ kGy), fumigation with methyl
bromide(MB), sulfur dioxide(SOy), thermal treatments at ©+°C for Y¢
hrs, ¢Ahrs and combination treatments only irradiation with Y.+ kGy
plus ©+°C/Y ¢ hr,

Irradiation process.

Packaged dates in polyethylene(YKg) were exposed to gamma
rays with different doses as .+, Y.+ and Y.» kGy at doses rates
(+.9+¥YAY kGy.hr-Y) using Gamma cell (Indian cell) at room
temperature YV°C. The irradiation process was carried out at National
Center for Radiation Research& Technology, Nasr City, Cairo, Egypt.
Fumigation process.

Fumigation with methyle bromide gas was carried out with
standard common commercial method at ' lab/Y+++ feet¥ volume
during VY hri.e. Yo gm gas/) mY at room temperature Ye°C, V.-Yo/
RH. This process was performed at Food Technology Research
Institute, Giza, Egypt, then all fumigated date samples were packaged
directly after VY hrs.

Sulphur dioxide treatment.

Date fruits were exposed to sulfur dioxide( SOy) gas at Yo«
mg.Kg-). All treated samples were packaged after treatment. This
process were performed at date processing unite, Food Technology
Research Institute, Giza, Egypt.

Thermal treatment.

Thermal treatment was made by using air circulation oven at
©+°C for two periods, the former one was at Y¢ hrs whereas the last
one at ¢A hrs. Date samples were spread on trays with moving fruits
from time to time, then, packaged in polyehylen bags.

Combination treatment.

Packaged samples were heated at ©+°C/Y<¢ hrs then irradiated
with Y.+ kGy.. All treated sample, (Table ) were stored at room
temperature (Ye+e°C), (1© +° RH%) for one year at laboratory of
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Horticulture Crop Processing Research Department, Food Technology
Research Institute, Giza.
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Table Y: List of treatments of dates fruits

Number Treatments
\ Control (untreated dates)
Gamma irradiation with V. kGy
Gamma irradiation with Y.+ kGy
Gamma irradiation with Y.+ kGy
Fumigattion with Methyl bromide(MB)
Sulfur dioxide gas.
Thermal treatment at ¢ +°C/Y ¢ hr.
Thermal treatment at ¢ +°C/£¢A hr.
Combination treatment (¢ «°C/Y¢ hr + V.« kKGy)

D > L| A O n| £t =«

Chemical analysis
Total sugars were determined using the method described by
Somogi, (Y4eY). Protein, lipids ,Fiber, Ash, Mineral contents were
determined according to A.O.A.C. (Y++ ).
Determination of methyl bromide and sulfur dioxide residues :
Preparation of samples, extraction and determination of bromide-
containing fumigants as total inorganic bromide were performed
according to Greve and Grevenstuk (Y4V1 & Y4v4d), Stijve (VIVV&
(Y4M)) and Gad Alla et al., (Y+++). Total sulfur dioxide residue was
determined in date samples using the method of Ranganna (Y3V4).
Organoleptic evaluation:

Treated date fruits samples were sensory evaluated for color,
flavor, taste, texture and overall acceptability. Ten of Food
Technology Research Institute staff members tested the treated
samples after Y,¥,1,4 and 'Y months. Each was presented nine
samples and asked to evaluated the products for color, taste, texture
and overall acceptability. Panel scores were based on a hedonic scale
(Y +-Y)with (3-Y +) being the highly desirable and (+-)) undesirable..
Histological examination:

Date fruits were prepared, preserved in formaline-aceto-alcohol
(FAA.), embedded in paraffin wax, then sectioned at ‘Y:-‘° p
according to the conventional method (Johansen, Y4¢-+). Sections
stained in saffraninen and light green, then slides were covered to
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photo using scaled to Y+«+ and Y++ pm. in addition all the
microphotographs presented as documentation. The number of cells
and thickness area per each tissue was done using the micrometric
slide. The magnification was Y+ x Y+ each value as expressed of
average of ten sections. Thickness area value was expressed of area
Yeu x area per each tissue.

Statistical analysis: The statistical analysis were performed according
to Steel and Torrie (Y 4A+).

RESULTS AND DISCUSSION

Chemical analysis:
Total sugar:

Results of Table Y. show that total sugars content of control
samples was Y4.1Y7. This was decreased gradually during storage at
room temperature reaching °eY.V¢Z after 'Y months of storage.
However, irradiation had high values of total sugar than control at the
end period of storage. The total sugars content of irradiated samples
after VY months were Y1.YA, Y11 and Ve o1/ for ).+, Y.+ and Y¥.-
kGy, respectively. Whereas, thermal treatments recorded Y1.¢Yand
o AN/ for ©+°C/Y ¢hrs and ©+°C/¢Ahrs respectively at the end of period
storage. These results are in accordance with the results of Kamel
(Y41Y), Nezam EI-Dine (Y3AA), Ramadan (Y%4+), Emam et al.,
(Y4%¢),and Zaid et al., (Y+ +°).

Fiber content (%):

It is commonly present as in soluble, non-nutritive portion of date
fruits. According to the obtained results in Table (¥), Siwi dates had
V.Y'V7 (at zero time of storage) then recorded a slight decrease ().YY%)
after one year of storage. It is worthy to mention that low fiber
character in Siwi dates is considered main factor in quality of Siwi as
semi dry dates, when comparing with dry dates group which raise to
more than ¢7 (FAQ, Y44¢).

Most treatments, decreased fiber content during storage with
negligible differences. The lowest value was observed with MB
(V.e+7) followed by sulfating treatments. Nearly same values were
published by FAO (Y44¢), Abozaid, (Y++Y) and El-Feky (Y« +Y).

-Yya.
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Table Y: Total sugars content of Treated Siwi

date samples

during storage at room temperature (dry weight basis)

Storage period ( month)

Treatments

. v 1 q VY
Untreated va -y AR VaLEA vl oV V¢
samples M) 0.4 .40 AP A B
Irradiation samples
Ve AL VYAQY VYA % AR ViLYA
YkGy
+V. ). +V. ). +..490 +Y, 00 +. 4V
7XX VY. Y AR YV ARE
YkGy
.Y A PO .00 +2.VY +..V4
YA XY Vv, ee V.44 goVY Ve on
YkGy
t.40 = AR .94 2.4 +..8V
Fumigation samples
Methyl YV.4 Vo \Y ZRY Ve ov VY. VY
bromide(MB) | *\.): .99 490 100 £+.41
Sulfating Vi.44 Ve ¥ ZRY Ve V¥V
(SOv) 040 | ke Ao | Y e V.00 | #0897
Thermal treated
Ve ay VA VY VYA AR AY) AWL;
©+9C/Ythrs
= AP t1.A0 0.9 t..Ve .M
ZRE VANY YV.\e Y Vo _AA
®«0C/¢Ahrs
.Y, Y, t.40 .99 2.4
Combination treatment”
(V. kGy)+
va.n Vo re Vean Ve ov Ve
(¢+°C/¥thrs
t.40 Y, 0 A .99 2.4

Combination treatment = irradiation ().+ kGy) +thermal process (¢ +°C/Y ¢hrs)
"+ = SD (Standard Deviation

=Yéo
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Table ¥ : Fiber content (free pit) of treated Siwi date cultivar
during storage periods (months) at room temperature

(dry weight basis).
Treatments Storage periods (month)
. v 1 q \Y
Untreated vy 1.¢1 \.v¢ 1Yy AR
samples .0V +e,0 0 +2 V¢ +0.01 +4.9
Irradiation samples
Y KGy (IRY IRY) ). V.o y.he
T B e e e I B O IR
Y kGy VYA VYA KA A \.Ve
e O B I RO Y SO S RSP I
Y kGy V.0A ‘.Y V.Y ). ).
++.18 +-.) +.1) +e .V +e 08
Fumigation samples
Methyl V.o \CA V.00 V.0 V.04
bromide (MB) +., YV ++.YA 0,V ++.¥4 £ YA
Sulfating V.en V.00 V.04 \.ov V0¥
(SOx) +e, V¢ +4,10 +e.) ¢ £ A +4.14
Thermal treated
©.°C/Y¢ hrs y.0m4% | yenen y.en y.0m) Y00
+ .11 + VY 4+ )0 44,10 £ YV
¢.°C/tA hrs N ERN I R Y.V YV
V¢ 4+ \Y ++ 41 £\ 4. .00
Combination treatment
(V.+ kGy)+ 1.V 1.0V REE) REE RYE
®+0C/Y thrs) +e10 £V € +2 )¢ +0.01 +e )0

Ash content:

The determination of ash content (%) of semi-dry dates proved
presence of(Y.£%) at zero time near some values as observed at end
period of storage. In the same time, no effect was observed due to
different treatments as shown in Table (£). These results are in
parallel with those obtained by different authors either for Siwi dates
(Ramdan, Y3%+; Khalil, Y34e; Ibrahim, Y349.; Assous, Y142 and
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Sahari et al., Y+ +1) which ranged from ).A% to Y.¥7 or other varieties
which obtained near Y7 (FAO, )AY),

Table ¢ : Ash content of treated Siwi date samples during storage
at room temperature (dry weight basis).

Treatments Storage periods (month)
. v ! q VY
Untreated Y.6. Y.t0 Y.6¢ Y.¢1 Y.
samples +.¢Y .. Y0 +..YY +.. Yo +..YY
Irradiation samples
\ kGy Y oV Y oA Y. o1 Y oV Y oA
++.¥17 ++.Yo +4.Y¢ ++ YA +YVY
Y kGy Y e Y6 Y.y Y.£Y Y &Y
£ €0 ++.£9 +..0% ++.¢) +o €Y
¥ kGy Y. Y.0A Y.ov YoV Y.
£..0. £.00 | £ 0) +..0% £+.0A
Fumigation samples
Methyl Yy Yt Y 1o Y YAy
bromide(MB +..7Y ++ Yo 44 YV +e g £ ¥A
(Sulfating SOx) Y.a4 Y.IA Y. Y.t AR
£ ¥ +0.7) +..Yo +.7Y +.¥
Thermal treated
0.°C/Y¢ hrs Y "o Y I Yy Yoy Y TA
4+ 07 + VY 4+ Vo 4 1) 4.0
©.°C/¢A hrs Y Y Y 1o Y Y U
+..¥¢ + & 4. Yo 44,04 4 89
Combination treatment
(V.r kGy)+ AR Y. ov Y.0A Y.0A Y.
o~OC/Hhrs) 4 &Y 4. &) 4. Yo £ 80 44 i

Minerals content:

Data considered a suitable source for health elements. Analysis
of untreated samples only as shown in Table(®). Mg content
(mg/Y++gm on dry weight) ranged from Y°.Y) which increased
gradually during storage to YA.Y. Also, sodium content (Na) was 1.0 Y
mg which increased to Y.A mg after nine months of storage. Same
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trends were in Zn (VY.£ mg), Mn (V.¢ mg), Fe (2. mg), Ca (11.Y mg),
K (¢A+.» mg) and Cu (¥.¢ mg) which increased during storage ever
end of storage to YA.e mg, A.° mg, 1.9 mg, Y1.A mg, ¢AAT mg and
¢€Y mg/V++ gm dry weight basis. The effect of storage caused
increased elements contents may be due to decrease of moisture
content. Same analysis of dates was observed by Sahari et al., (Y++7).

Table ¢ : Minerals content(mg/\«+gm) of treated Siwi date
samples during storage at room temperature(dry
weight basis). .

Minerals Storage periods (month)
. v " q

Mg XY Fou Y. PAGAE | FARTY
Na Yy 1,04V V.Y VA
Zn Y¥AT yray VYV, oty YA £4)
Mn V.r1e Aay AYAA IWEK
Fe RER a.14Y Ay 4,404
Ca YIYLFNY YRE.V YAV YA [ YTAL Y
K EAVY Yo4 ENEW YYD EAAY YT | £AAT W14
Cu v.oeny v £.0Y) £.Y))
HPLC sugar analysis:

HPLC profile analysis of Siwi dates are shown in Table(). The
results showed presence of major peaks as sucrose, glucose, fructose,
xylose and mannose. Untreated dates contained high concentrations
of sucrose (+.) ¢), glucose (°Y.1), fructose (Y1.1¢) and sorbitol (+.£V)
as mg/)++ gm/D.W. These values slightly decreased with irradiation
to (+.V1e), (V.*A), (+.¥YYY) for Y.+ kGy, Y.+ kGy and Y.+ kGy in
respectively. Same trend by irradiation was clear even end of storage.
Only MB and sulfiting treatment caused some increase as +.)%% and
«.YoV mg/V++ gm/D.W. in respectively. But some increases were
clear on thermal treated dates or with combination treatments which
increased from +.YVYY to +.AY mg/V++ gm/D.W. The reduction of
sucrose after irradiation directly may be due to the effect of
irradiation on glycosidic bond which can be broken easily in presence

A
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of OY .The results were according with Al-Kahtani et al. (Y447), who
showed that Khalas dates had some trend after irradiation directly or
during storage period.

Table % : Saccharides fraction of treated Siwi date samples
during storage at room temperature(dry weight basis).

Sucrose Maltose Glucose Xylose Mannose Fructose Sorbitol
Treatments ™A b [ a]|b a b a | b a |[b| a b a | b
Untreated TS0 IR R R Y T — S — | ¥ — eV
samples A
Irradiation samples
\ kGy vve [ eVt e [ - etre [ YAt [ o] o [ eved [ YA Yo ve [ v oo [
Y kGy I N A AR YA va v [ oA
¥ kGy et vy [ | | ey [ veny v vnaxy [ Ar |y
Fumigation samples
methyl R
bromide L LT EEOK TN R I Y X L B RY e el RS AL I AT RIS -
(MB)
Sulfating | voy | vy | | | evian | oame | oo L | ey [ ey [ henea
(SOv)
Thermal treated
Y
0. 0C/Yehrs | sV | wgg | o | | eVt | VeLAl | e | Y | YA Ao | T V4
Ve
SRR /LT 1T I T IS T e B R AR R A e B L L e AR A AN AL ALY B V¢
Combination treatment
_O
(O KGYPC | vy | Ay | oo | oo | ety | Y AA | vt | e | cvet | o | oA [Yea | v¥e |uve
Ythrs)

a= At beginning of storage
b= At end of storage (' Y months)
--- = Not detected

Crude protein:

The results of crude protein are tabulated in Table (V). The
protein content was Y.Y+7 (mg/)++gm on dry weight) in untreated
samples at beginning of storage. This value was decreased gradually
during long storage to ).Y+7’. The decrease in protein content due to
transpiration consequently decomposition of some protein content
especially at high temperature of storage at room temperature. All the
tested treatments decreased level of protein content in all samples
during long storage, but no big differences can be observed between
the treated samples. The populated data proved that all used treatments
can stabilize the crude protein content during long storage period. The
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highest values were recorded with thermal treatment which reached
Y.o7. at end of storage. Same values were observed by Al Rawi et al.,
(Y47VY); FAO (V2AY); Abd-Ellateaf, (Y92Y); Khalil (Y49°); Ramadan
(Y4%2); Abozaid (Y++Y) and Sahari etal., (Y++7)

Table YV : Protein content of treated Siwi date samples during
storage at room temperature(gm/\++gmdry weight

basis).
Storage periods (month)
Treatments . v . A vy
Untreated Y.y, Yo V.Ae V.60 AR
samples +..¥ +..¥ +..Y4 .. Y0 +.. V¢
Irradiation samples
Y KGy Y.Ye Yry K Y.v4 Y.YA
:|:~.“f :|:~.Y° :|:~.YV :|:~.YQ :|:~.Y'1
Y KGy Y. Y.vo Yrv KL LY.
4+, Y0 +4, YV +4.¥1 £, V¢ +4,¥)
* KGy Y.YA Y.r K KX Yy
+ VY 4+ 148 4. Y¢ 4., YY 4+ 14
Fumigation samples
Methyl Y.vo Yvy R Y. Y.YA
bromide +.,. VY +.. VY +.. % 4. Vo ++,Y4
(MB)
Sulfating Y.yy y.ry y.va Y.Yeo Y.Ye
(SOx) +..YY +.¥) +..¥ +..Y¢ +.Y1
Thermal treated
v.£4 Y.EA Y.61 Y.EV Y.t0
°+°C/Y¢ hrs Lors Y £ FA £ ¥o de )
R Y. Yy Yy KX
°-°Clth hrs £, YV +.. Yo +., VY +..71 +.. Yo
Combination treatment
(\ KGy/e+:°C Y. Y.ye Y or YYe K
Ythrs) +., Y4 +..Y + YA +..Y0 +.,V¢

-Yéoo
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Crude fat:

The changes of lipids content after treating with different
methods are shown in Table (A) . The present date proved that some
differences are noticed between dates after treatments. Only untreated
samples recorded low levels of total lipids near Y.))7 then increased
to Y.Y)7 at end period of storage. Also, high temperature ©+° C/¢A hr,
recorded high levels of crude fat (%) on dry weight basis. But, most
the other treatments had negligible differences either at beginning or at
end of storage period (Y'Y months). Same obtained data were got
Sawaya et al., (Y3AY); Youssef et al., (Y9AY); Ahmed et al., (Y 3A®);
Abozaid (Y++Y) and Sahari etal., (Y++71) on Irani dates.

Table A : Crude fat content of treated of Siwi date samples during
storage at room temperature(dry weight basis).

Treatment Storage periods (month)
. Y 1 ! 'Y
Untreated Y. Yoo LR .
samples +,6Y +..¥0 ++.¥4 .7
Irradiation samples
V kGy Y vie vy X vie
4,0V ER ) +..71 Lo EA ++,0)
Y kGy v.e4 VeV v.o. ¥.EA vo.
+.,¥4 EXRE +.. Yo +.,VV £, 8V
¥ kGy vV, vy *V ¥.AA ¥4
+0,80 +.. Yo +..YA +.,8Y + ¢
Fumigation samples
Methyl v.ra v.rae voeY v.e Vet
bromide(MB) £+ 40 £, ¥4 TR X £, VY 1,80
Sulfating XX v.a¢ v.a. v.a¢ v.ae
(SOv) .00 + EA +o 6 +4.00 4.8V
Thermal treated
8.9C/Y¢ hrs ¥.an v.ae v.av v.a% ¥.aA
+..Y0 +.Y4 .. Yo +e YV .7
e.%C/¢A hrs £, ¢ Y ¢\ ¢A ¢.\49
+.. Yo £, YA +0.89 £, Vo +..YV
Combination treatment”
(Y KGy/e:°C LA ¥.ue RV Y ¥V
*ihr9 LR AN +. YA +e.6Y | £0.¥0 +..Y8

-Yéno
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Methyl bromide (MB) and sulfur dioxide (SOx) residues:

Determination of residues of methyl bromide (MB) using
analysis by Gas chromatograph in date samples proved that fumigated
fruits with methyl bromide contained less than +.+Y ppm. That is less
than maximum residue limits as shown by Codex Alimentarius
Commission (FAO/ WHO, Y4AA),

Also, sulfur dioxide (SOY) residual was determined in dates. The
obtained results showed that SOY residue in sulfated dates were less
than Yo+« ppm. These results are paralleled with E.O0.S.Q.C () 3A7),
Panelist evaluation:

It was considered to take the panelist opinions for tested
treatments of date fruits. The results are shown in Tables (%, Y+, )
and 'Y). The available data of dates texture proved that all tested
samples were near in value of texture evaluation even 1 months. But at
the end period of storage, the values of texture of untreated samples
decreased gradually especially even ‘Y months. At the end period of
storage, the lowest value of texture decrease was recorded with
combination treatment (A.VY V), then follow by the thermal treatments
separately, sulfating and (MB) treatments.

Whereas, the irradiated samples were occupied the second rank
near V7. Same trends were resulted with color and taste results, after
‘Y months the highest values recorded with thermal treatments
separately or with irradiation besides fumigation (MB) and sulfating.
Whereas irradiated dates occupied the second rank. The overall
acceptability degrees were introduced. The prefer ability of thermal
treatments with or without irradiation. In addition, fumigation and
sulfating had near degrees. Whereas, irradiated dates values were in
second rank after Y months, as shown in Tables (%, Y+, Y) and Y).
The organoleptic evaluation of dates samples produced by the thermal
treatments either with or without irradiation introduced the prefer
ability of using a cheap and applicable treatments, as alternative for
using chemicals as (MB), sulfating or irradiation . The same results
were obtained by El-Salhy, Y344V,
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Table % : Effect of irradiation, , fumigation, thermal treatment
and combination (irradiation + thermal) on color of
Siwi date samples during storage at room temperature.

Storage periods (month)
Treatment
| v " q \Y
Untreated v.en V.ot oA °o.\V Yoo
samples ++.0) +1.0 £V ++.Y4 +Y, 0
Irradiation samples
AtV AYA AYR V.o i’
\ kGy
4,0 £ 1Y +00¢ +4.V) +..V0
AoV Aoy XY V.ra wLrY
Y kGy
++.0) £, 00 +. %) 44,04 ++. 0A
/\.h . V.‘ V_T"k V.n . 0.\'
¥ kGy
:l:\." :l:\.D\ :I:h.G‘ :I:\.~~ :th.vﬂ
Fumigation samples
Methyl Ao v.ay AYY ALY V.00
bromide(MB o0 £ VY £ .0A £V +..0)
Sulfating oy Ade Aon Ao V.
(SOy) 1.0 ¥ eSO ++.0) +4.00 1., 0%
Thermal treated
AoV A A AAY ALY ALYy
6.°C/Y¢ hrs
4.0 +. Y'Y +a¥Y +1,0V £ 8V
o A AV V. Yy V.ot AY.
®«"C/¢A hrs
++, 0V £, 0A +.,¢ +.,0) £+ AY
Combination treatment”
(Y KGy/e+:°C IRTY V.4e AAY AY YRX;
Y¢hrs) +.,VV +). e £, ¢ £ 6N +e )Y

“Combination treatments = (irradiation/kGy) + thermal process
(¢+°C/Y thrs)

=Y EA




Effect of some treatments on changes in siwi dates during storage.

Table Y. : Effect of irradiation, , fumigation, thermal treatment
and combination (irradiation + thermal) on texture
of Siwi date samples during storage at room
temperature.

Storage periods (month
Treatment \ v gep . ( q) Ty
Untreated AAA AAY Voo 0.0 Yo
samples +..¥) +..YY =S +e,0V +.¥.

Irradiation samples

 KGy ALY AYA VAR V£t o1
+.. Y1 +.,0Y +), ¥ ++,0) +e VY

' KGy ANYA ALY ALY V£t oA
+e,0¥ +.. Yo +..% +..0) 1)

* KGy A EA v.ar X LK) o AV
+.,00 +Y, 00 ++, VA +., Y0 +.,VY

Fumigation samples

Methyl AV At V. AA YAX; V.AY
bromide(MB) LYY 4. 0V ++.Y) 40 YV +Y.0A
Sulfating ARV A AN Aty AY V.YV
(SOv) ++,0A R +4.0) +4.0A Y
Thermal treated
5. 0C/Y ¢ hrs A&y Ao Aoy AAY ANY
+e VY 40,00 4,00 +..Y4 +e ¢A
AAY At AR AYY V.4
°+ °Clthhrs TR T O I T Y S R
Combination treatment
(Y KGy/e+°C AVY Aoy AoY AAY AVY
Y¢hrs) +.. Yo +..0. +4.00 +..Y4 e EA
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Table Y\: Effect of irradiation, , fumigation, thermal treatment
and combination (irradiation + thermal)) on taste of
Siwi date samples during storage at room temperature.

Storage periods (month)
Treatment \ v X 3 T
Untreated A AV AYA AYA ¢ VYA o8
samples +. A0 +0 A +.4.¥4 ++.18 Y
Irradiation samples
Y KG q ryv Aoy V.14 V¢ e
y :]:h.@A :]:h.@h :I:h_‘i :I:h_oA :l:\.'#
Y KG AYo v.va KX AL e
y VYV | a2y e +9.0 +Y.¥e Y
Ao Ay V.A4 V.o 0.0
v . . . . .
kGy +\.0¥ + AY Y +1.Y1 +4.%
Fumigation samples
bMEth.ﬁl AAY Ao Ao ALYV V.t
romide
:l:\.hr 44,00 :|:\.~ . :thl"r :|:~.°"
(MB)
Sulfating Ao Aovs AYa V. N
(SOv) +1,0 Y, 00 +4.1Y +..0¢ 44,04
Thermal treated
q.¢ q.Y AN At At
0.0 Yi . . . 0 .
CIY¢ hrs +.,0V £+ Y +Y,.0 +..0) +.,0V
q. ¢ A AoV Ao AN
0.0 iA . . . 0 .
C/ hrS :l:'.ci :l:\.~A :|:~.°\ :|:~.°~ :t\..\
Combination treatment
(Y KGy/e:°C vy Aty Ay vy KY:
Ythrs) ++ 1Y ++.0) ++.0A 4,00 AN

Yo._
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Table VY : Effect (irradiation, fumigation thermal treatment and
combination (irradiation + thermal)) on overall
acceptability of Siwi date samples during storage at
room temperature.

Storage periods (month
Treatment ) v gep 3 ( q) v
Untreated Ao ALY e £V voa s
samples ++.9) +4.00 +Y, 0o +1.0Y NTNON
Irradiation
\ KGy ANVY ALY A ALY V.o. 1YY
++, €7 +,0¢ £, +..00 .71
Y KGy Ao¥ Aov AYR V.VY X
+.,00 ., 80 +.,00 +. Y 0N
AtV A AV V.a. V.o o1
¥ kGy 44,00 +4 V) 49,09 +1.0 +.. 0%
Fumigation samples
Methyl AAY AYY AYY ALY V.
bromide(MB ++.¥4 ++,0A .,V £,V +4.V4
Sulfating Ay v AAY V.A4 Ao
(SOv) + AY +0.6Y +1.1) ++.04 +4.0.
Thermal treated
5.9C/% ¢ hrs 4 ¢V Ao AAA AYa ANQ
+. 14 VY +..¥) 4., 0¢ 4. VY
Aoy AAY A4 Y V¥4
0 .°C/¢A hrs Le 6. T Loy Y LY A
Combination treatment
(Y KGy/®+°C ALY AAY AN ALY Y
Y¢hrs) £, +..Y4 +e VY +4.Y1 +e ¢

Histological studies:
Exocarp tissues :

Exocarp tissue was shown in different layers between Y to ©
layers (tables ‘Y, Yéand ‘e), the first layer usually is the epidermis
cells. The second layers are the outer hypodermal cells . The third
layers are the inner hypodermal cells (stone cells). Such results are in
good accordance with data were obtained by Hamdy () 3AY).
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during storage at room temperature:

Mesocarp tissues were recognized to in three zones (tables 'Y, ¢
and )°), the first one is the outer mesocarp zone. The second zone
contains tannins cells in differs groups and distribute around the inside
surface of mesocarp in red-brown colored in two rows with
discontinuous band. in the outer mesocarp zone. The third layer is the
parenchymatous cells of inner mesocarp. The vascular system of the
pericarp consisted of several collateral bundles, distributed in all zones
of the mesocarp.

Endocarp tissues:

Endocarp tissues was arranged in two rows around seed
cavity (Tables ¥, Y¢ and Y°). It contains vascular system
besides collateral cells.

Cross section of a date fruit

Fig. Y: Light microscope micrographs of cross-section of
untreated samples of semi-dry date fruits “Siwi
variety”

Effect of used treatment in the histological characters of dates:
Effect on number of raw cells:

Using micrometric slide for counting the number of cells per
each tissue proved some changes in each treated date sample. As
shown in Fig. (1) and Table (1Y), the cell number of rows per each
treated dates as endocarp, mesocarp and endocarp of fruits. The edible
part mainly mesocarp occupied more than V-.+7 of date cells, while.
Exocarp which can remove or separate during process occupy less
than Y7 and the remain part was endocarp cells. The percentage of
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date tissues were more affected by treatments. All treatments reduced
exocarp cells from (Y©.¥)7%) in untreated samples (control) to () 1.4YY%)
in irradiated dates at Y.+ kGy, (YY.AeZ) at Y.+ kGy and (YA.+VZ) at Y.+
kGy. Whereas, some changes were observed with fumigation or
sulfitation. More reduction was clear by thermal treatments viz.,
VYAV (0+°C/Y € hrs), V1.V (0+°C/EA hrs) and VYY.YYZ (6+°C/Y ¢ hrs
plus Y.+ kGy). Mesocarp and endocarp tissues usually eat as edible
portion of dates for tenthly these parts were less affected with tested
treatments as shown in Table (' Y) .

Effect on layer thickness area:

The effect of used treatments on layer thickness area as
expressed as (%) area per each tissues are shown in Tables )¢ and Y°)
and Fig. (¥). The main edible portion as mesocarp, in untreated
occupied (3Y.Y1%) which decreased by irradiation doses (V.+, Y.+ and
Y.« kGy) to Av.e¢/ YAYZL and A4.Y)YZ on respectively. While
fumigation with (MB) or sulfating decreased it to AY.Ye/ and Ao VYV
on respectively. Only gentle treatment (¢+°C/Y¢ hrs) separately or
with Y.+ kGy resulted values near control treatments as (2Y.2¢7 and
1+.0Y7) in respectively. While, thermal treatments at ©+:°C/¢A hrs
reduced it to A°.4YZ, these data proved the permeability of gentle
thermal treatments either separately or with irradiation dose (.« kGy)
effect of treatments on histological characters of date fruits. As shown
in Fig. (V) irradiation at low dose caused collapsed parenchyamtous
and shrinkage tissues in mesocarp tissue .With some damage of
tannins as storage tannin cells. Whereas, high doses (¥.+ kGy) caused
more damage in tannin cells even its become empty cells as shown in
Fig. (£). Also, injured cells and shrinkage cells of mesocarp tissues.
The relationship between the histological results and the panel
test.

Concerning, the relationship between the histological results
and the panel test, it is clear that decreasing values of texture in
irradiated samples can explain through effect of irradiation as proved
in injured, collapse, the parenchymatouse cells besides dissolving
tannin cells consequently decreasing he texture o irradiated dates.
Whereas, that phenomena not present in he other treatments.
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Table VY : Effect treatments for Siwi dates on row number cells

Row number cells Total row
Treatments
Exocarp | Mesocarp | Endocarp | number cells
D oV \
Untreated va
Yo ¥\V/ \ARE-VA Y. ov/
Irradiation samples
K X] Y
' kGy \R.4YY IXVA LR A e
R °o. ¢
¥ kGy YYASL | VY.Ev oV v
Vo R Y
" kGy VALV Ve oY/ \IRAVA o
Fumigation samples
Methy| \'4 oy Y Ve
bromide(MB) Yo.NVOp | V.YV £,00/
] ‘e *A Y
Sulfating (SOx) Y.y vi/ ¢ o
Thermal treated
8. °C [Ythrs ) ’ ' 04
VY AR INREY Y.vay
e« °C /¢Ahrs ' M ' X
RSV A 8o \R YA
Combination treatment
(irrad. + thermal) v ¢o v ve
(Y KGy/e:°C Ythrs) | YY.VY¥06 | AV AYT LR LY
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Table V¢ : Layer thickness area and number of row cells for
Exocarp, Mesocarp and Endocarp for Siwi date
fruits treat.

Layer thickness area Number of row cells

Treatments
Exocarp | Mesocarp | Endocarp | Exocarp | Mesocarp | Endocarp
Untreated
texYo £¢9.xYe ¢xYe Yo ov Y
samples
Irradiation samples
'\ kGy Tex¥e | goaxYe | YuxYe K X Y
TkGy YeoxYo | £0exYe VexYeo "1 o ¢
S"kGy ovxYe t¥exYeo Yxye \o 1 Y
Fumigation samples
Methyl
bromide AexYo t¢YvxYeo YexYe V4 oY Y
MB
Sulfating
o.xYo YY.xYe exyYe Vo YA Y
(SOv)
Thermal treated
0.%C/v ¢
YexYo ¢YvxYeo rxYe v o Y
hrs
DhoC/i/\
AvxYeo OvaxYeo YxYo V¢ TA Y
hrs

Combination treatment
()
KGy/e:°C | ¥exYe | £¥.x¥Yo | Y.xY¥eo v to v
Ythrs)
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Table Y@ : Effect treatments for Siwi date (on layer thickness area

Layer thickness area

Treatments Total of area
Exocarp Mesocarp Endocarp
tex Yo ¢4 x Yo ¢t x Yo oyvé¢ x Yo
Untreated V.47 4y, v1/ veay YYYe.
Irradiation samples
Tex Yo £§0. x YO Ve x Yo oY x Yo
' kGy AR AV 0¢7 V.4V ¥
Ve x Yo §0. x YO Ve x Yo ovVe x Yo
¥ kGy VALY VA YR (R ZA YEYvoe
0. x Yo ¢V x Yo YxVYeo ¢AY x Yo
" kGy VPV ARV, LY Y
Fumigation samples
methyl bromide | A« x Yo £§Yex Yo Yex Yo Vv x Yo
(MB) IR YA AY Yoy y.447 YYVe.
. 0. x YO FYY.x Yo o x Yo YAo x Yo
Sulfating (SOx) VY QAN IV XAV R VA atye
Thermal treated
5.°C/Y ¢hrs Yex Yo ¢Ve x YO ¥YxVYe tEY x Yo
A RAVA qy.007 AN YYave
5. %C/¢ ABrS Av x Yo Svv x Yo YxVYe OAY x Yo
\Y Vel Y- VA VA Veoo.

Combination treatment”

(irrad. +

thermal) Yo xYe £E¥. x Yo Voex Yo £Vo x Yo
(Y kGy/e-°C V.YV a..0Y7 Y AN VAAVe

Yehrs)”
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Fig. ¥ : Cross — Section of untreated date fruits — Siwi variety.

A- Epidermal cells. B- Outer hypodermal cells.
C- Outer hypodermal cells. D- Tannin cells.
E- Stone cells. F- Inner hypodermal cells.

Fig. Y : cross-section of date fruits — Siwi — variety after
irradiated Y.+ kGy, (1 Y.®x).

A- Tannin cells (damaged free injured cells). B-
Broken cells.
C- Vascular system. D- Shrinkage outer

hypodermal cells.
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Fig. ¢: Cross -Section of dates Siwi variety after combination

o

treatments Thermal ¢.c: / Y¢hr plus irradiation Y.» kGy

(VY.ox).
A-Outer hypodermal cells. B-Tannin cells.
C- Rupture cells. D- Empty cells.

F-Vascular system.

Fig. ¢: cross — section of treated dates Siwi variety after sulfiting
treatments (¥.Yx).
A- Outer hypodermal cells. B- Tannin cells.
C- Mesocarp cells. D- Vascular system.
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Fig. 1: cross-section of date fruits — Siwi — variety after fumigation
with Methyl Bromide (Y Y.¢x).
A- Mesocarp cells (hypodermal cells). B, F — Stone cells.
C- Tannin cells. D- Inner hypodermal cells.

S } 9§ - ey S S

Fig. V: cross-section of date fruits — Siwi — variety after irradiated
V. kGy, (Y Y.9x).
A- Tannin cells (damaged small size). B- Vascular system.
C- Shrinkage outer hypodermal cells.
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