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ABSTRACT

The present investigation was designed to study the effect of
delayed delivery in open area and beet cases on the quality of three
sugar beet varities under Assiut condition. Samples were collected
from the Farm of Agriculture Faculty, AL-Azhar University,
Assiut. Results showed that sucrose content of all studied samples
decreased during delayed delivery under the different cases of
sugar beet. Also results reflected that reducing sugar content of
beet roots varities increased during delayed delivery periods. The
juice purity of all samples was decreased under different delayed
delivery periods and beet cases. The rate of deterioration was
varied according to sugar beet variety, periods of delayed delivery
and cases of sugar beet. The results revealed that expected white
sugar of all studied beet root samples decreased with the delayed
delivery periods and beet deterioration. The specific activity of
invertase of three different sugar beet varities increased during
delayed delivery of both healthy and injured sugar beet varities.

INTRODUCTION
Sugar beet (Beta vulgaris L.) is one of the most important sugar
crops in the world, as about YY % of sugar is produced from sugar beet
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roots. In is (Badawy, Y34Y). Sugar beet (Beta vulgaris L.) is the
second sugar crop in Egypt after sugar cane. In Egypt, sugar beet
could be cultivated in the newly reclaimed soil according to
agricultural view. It represents the strategic crop to reduce the gab
between production and consumption of sugar in Egypt, which is
estimated to be A¢Y thousand tons of sugar in Y--V. Since it was
introduced to the Egyptian farming system in )3AY  sugar beet
cultivated area increased from Y1.9¢Y to YYY thousand fed. So, it
produces YA.Y7 of the total sugar (Allam Y- +A). In most beet-growing
areas, harvest periods are short and sugar beet delayed delivery is
necessary. In all plants a small delayed delivery supply of beet is
needed to transport the sugar beet to the factory, which is a must for
efficiency and operation nearly as possible to capacity at all time.
Sugar beet is one of the living organisms that losses its weight by
storage and subsequently can be injured by microbiological processes.
The rate of sugar loss increase exponentially when the temperature
rise. Furthermore, when a beet respires it gives off heat. Often this
causes a further rise of temperature followed by faster respiration
(Thomas, Y+++). The delivery delaying sugar beet to factory had
significant effect on poly and sugar loss as a result of decreasing in
moisture content (Ferweez et. al., Y++2). The present investigation
was designed to study the effect of delayed delivery in open area and
beet cases on the quality of the three sugar beet varities under Assiut
conditions, collected from the farm of Agriculture Faculty, AL-Azhar
University, Assiut, Egypt.

MATERIALS AND METHODS

This work was carried out at the Experimental Farm of Faculty of
Agriculture, AL-Azhar University, Assiut. The seeds were sown on
October, Y+, Y++93, Nitrogen fertilization was added according to the
recommendation of the Ministry of Agriculture. The rate of A+ kg
N/fed in form of ammonium nitrate (Y¥7%) was added at two equal
doses after thinning and one month later. Also, )° kg/fed P<O. (in the
form of calcium super phosphate )°.°7Z PO.) were added at sowing.
and, potassium sulfate (¢A%) was applied at the rate of ¢A kO / fed
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with the first dose of nitrogen fertilizer. Other agricultural practices
were performed as recommended. Irrigation was stopped ‘e days
before harvest. Harvesting dates were carried out after YA+ days from
sowing. Samples of sugar beet roots (Beta vulgaris L.) of three varities
cultivars, Ebo 1Y%, Helo @ and Yemer were collected during Y+)-.
Samples of each variety were divided into two groups (healthy and
injured roots). All samples of sugar beet were stored in open area for
three days. Analysis was conducted at +, Y, Y and Y days.

Sucrose content was determined using saccharometer on a lead
basis according to A. O. A. C. (Y%%+). Reducing sugars was
determined according to Lane and Eynon A. O. A. C. (Y34+). Dextran
was determined according to the procedure of Roberts () 4AY). Juice
purity was obtained according to Spronov () 3V4) using the following
equation:-

Purity = (sucrose % X Y+ +) / total soluble solids.

Sugar recovery percentage was calculated according to the
procedure of Delta Sugar Company.
Protein extraction and enzyme activity assay:

Protein extracts were prepared from collected root tissue after -,
Y, Yand ¥ days in delaying, with all extraction steps were conducted at
¢°C. Lyophilized root tissue was homogenized in Y+ volumes (w/v) of
extraction buffer containing Y++ mM Hepes-NaOH (pH V.Y), Y+ mM
NaySOy, ¢ mM DTT, and YmM MgClI: (Klotz and Finger, Y+ +£). The
homogenate was passed through Miracloth and centrifuged at
Y+, +eexg for Y+ min. The supernatant was passed through Sephadex
Gy. column equilibrated with Y + mM Hepes-NaOH (pH V.Y). Desalted
extracts were used for assaying invertase activities. Assays for acid
invertase activity contained '++ mM sodium acetate (pH £.V), Y-+
mM sucrose, and Y+« uL enzyme extract in a total volume of Y+ L.
Invertase assay reactions were carried out at YV°C for ¥+ min and
terminated by adding Y.+ pL Nelson-Somogyi copper reagent.
Released reducing sugars were determined by the method of Nelson
(Y4£¢€). Enzyme extracts treated with Nelson—Somogyi copper reagent
before the addition of the reaction mixture were used as controls for
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invertase reactions. Total protein concentration was determined using
the Bio-Rad protein assay kit with bovine serum albumin as a
standard.

RESULTS AND DISCUSSION
It is important to evaluate the quality of sugar beet roots in order
to evaluate their quality for sugar production and their suitability for
delayed delivery. Three varities of sugar beet i.e Ebo 1Y1, Helo ¢ and
Yemer were collected from Farm the of Agriculture Faculty, AL-
Azhar University, Assiut.

Table Y : Effect of delayed delivery in open area of healthy and
injured three varieties of sugar beet roots on sucrose,
reducing sugar content and dextran levels (ppm/ Brix)

(on dry weight basis).
. Delayed delivery (days
Variety Parameter Beet cases y y Yy( y )r
Healthy VAANY | VY €9 | Ve, o) | WA 0V
Sucrose —
|nJured \AA R 14.Y7 [ e, 4y | Y ey
i v éo ¢ 11 orY | VYAt
Ebo 171 Reducing I_-|Efalthy . . . .
sugars injured £ Y AN E LR RRZ
Health YA YV Yve Y £
Dextran — y
injured VE Vo 'y \Ve
Healthy VO XY | VY €€ | TANVA | TY
Sucrose —
injured VEYo | £ ) | Mo VA | Y oY
Helos Reducing Healthy AR VAE | Y NA [ re
sugars injured Y.6A ¥R €44 ANY
Health Yy YV Yo vy
Dextran — y
injured Vou \VY 14 YAE
Healthy VY46 | VY AT | T4.0A | 4k
Sucrose —
injured VAYAY [ TAYS | TEFY | LYY
R in Health VY VAY Y Y.AY
Yemer educing — y
sugars |nJured Y.o¢ ¢y T A4 q.¢v
Health VY ¢ yv¥o YV YA
Dextran — y
injured VEY AR \ve YAY
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Data in Table ' show the effect of delayed delivery period and
beet cases on the changes of sucrose content of sugar beet roots of
studied varities. Results showed that sucrose content of all studied
samples decreased during delayed delivery. The lowest decrease was
recorded with Yemer variety, while the bigger one was observed with
Ebo Y1 variety. This may be due to the action of micro organisms,
respiration rate of roots and biochemical transformation of sucrose. In
general, the sucrose losses indicate that no clear trend or effect on the
relative sucrose losses as results of the effect of injured beet.
Mccready and Goodwin (Y477) reported that the loss of sucrose
during delayed delivery may be due to spoilage by micro organisms
which may be used up sugar by respiration and produced enzymes
which convert sucrose to invert sugars and oligosaccharides, the
second reason of sugar loss may be due direct respiration by stored
sugar beets and a third reason of sugar loss is through biochemical
transformation of sucrose to invert sugars, that inhibit crystallization
and caused difficulties in beet sugar processing. Our results of the
changes of sucrose content during delayed delivery periods are in
agreement with the findings of Mousa (Y%9+), Martin and Narum
(Y44Y), Zalat (Y39Y), Abou shady (Y99¢), Abd EI-Rahman et.al.
(Y449), Berghall et.al.(Y441), and Sakalo and Tyltue (Y34V).

Data in Table (V) also show the effect of delayed delivery and
beet cases on changes of reducing sugar content of sugar beet varities
under investigation. It is well known that the lowest value of reducing
sugars in the roots is the highest degree of quality. Reducing sugars
are decomposed at a temperature higher than ©°° C forming harmful
stable dark decomposition products affecting the color of sugar
followed by an increase of lime salts which added to clear the juice
(Ram, Y3YA), Roots with low reducing sugars content are easy for
purification especially during crystallization process. Harvey and
Dutton (Y34Y) reported that invert sugar is undesirable quality
parameter because at the basal level in beet it breaks down in
carbonation to yield acids and some colors. Both are melassigenic and
any corrective sodium carbonate added by the factory to minimize
lime salts and to maintain pH less than V.- is melassigenic. At higher
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level, it represents sugar los and greater acid and color production.
The results indicated that reducing sugars content of sugar beet roots
increased during delayed delivery periods and in injured roots. From
Table (V) it could be noted that the amount of invert sugars at harvest
was low. These results are inline with those reported by McCready
and Goodwin (Y4711) who found that reducing sugars of beet at
harvest is normally very low. Generally, the present results of the
changes of reducing sugars content during delayed delivery and
injured roots were comparable with those reported by many
investigators such as (Wyse (Y4V¢), Cole, Y44V, El-gharbawy et. al.,
Y4AY and Mousa, Y44+).

Data in Table Y show the effect of delayed delivery period of the
healthy and injured sugar beet roots on dextran levels. The results
revealed that the levels of dextran content of both healthy and injured
roots were increased during delayed delivery periods. The highest
value of dextran content was recorded in injured roots after delayed
deliver periods. The increase in dextran values was compatible with
the increase of leuconostic mesentroides. By comparing the results of
dextran levels of healthy beet roots with the results of dextran of
injured beet roots it could be noted that the increase of dextran content
of injured beet roots was higher than in healthy beet roots at the end of
delayed delivery periods. The data illustrated in Table Y show the
effect of delayed delivery periods after harvesting on the changes of
sugar beet juice purity of the varieties under investigation. It can be
seen that the juice purity of all samples decreased during delayed
delivery. The rate of deterioration varied according to the sugar beet
variety and cases of roots. The loss in juice purity under different
factors was directly related to the loss in sucrose and increase of total
reducing sugars as a result of invertase effect as well as roots
respiration during storage in open area. Similar results were obtained
by Mousa (Y 44+) and Ferweez et. al., (Y++2). They studied the effect
of delayed delivery conditions of sugar beet on the juice purity of two
varieties (Cerespoly and Kawemira) and found that juice purity of
sugar beet roots decreased during delayed delivery conditions.
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The effect of delayed delivery periods in open area for ¥ days on
the changes in the percentage recovery of white sugar content of three
sugar beet varieties under investigation were calculated and illustrated
in Table (V).

Table Y: Effect of delayed delivery in open area of healthy and
injured three sugar beet roots varieties on juice purity
and sugar recovery.

Variety | Parameter | Beet cases : Delaye? dellver¥ (days) v
Juice Healthy Aoy | AY A | AY oV | VYV ¢y
Ebo 1Y% purity injured AN [ AYYY | ALYy | VR ey
Sugar Healthy OV TA | A4 | EN e | £ Ve
recovery injured v v [ EVFY | £E VY | £ YW
Juice Healthy AV Y [ ARYE [ Ao VY | AY g
purity injured AO AN | AEAY | AV VE | YV Y
Helos Sugar Healthy ot 4y | oy oY | ¢4, Yy | ¢0NA
recovery injured oY 8 [ oAV | EV YY) | Y YY
Juice Healthy AN [ AY 01 [ AV NE | VARY
purity injured AV [ AC Y [ VA gy | v e,
Yemer Sugar Healthy T YV L oAYY et Yy | oY AA
recovery injured oA EE [ OV Y |00 )) | 0Y 4

The results revealed that the white sugar content of all studied
samples of beet roots were clearly decreased with the delayed delivery
periods due to sort and cases of beet varieties. The present results of
the effect of delayed delivery periods on sugar recovery in sugar beet
roots are in agreement with those obtained by Aboushady (Y44¢)
who mentioned that white sugar of four varieties of sugar beet roots
decrease during delayed delivery period under different delayed
delivery conditions.

The effect of delayed delivery periods on the changes of specific
activity of invertase of three sugar beet varieties; Ebo 1Y%, Helos and
Yemer was studied, is shown in Table Y. The data revealed that
specific activity of invertase at harvest time in healthy and injured Ebo
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Y1 were +.¥Y% and -.2) Unit /mg protein, respectively. The
corresponding values in Yemer variety (healthy and injured roots)
were +.1Y and +.Y) Unit /mg protein, respectively. Specific activity of
invertase of all studied samples of beet roots were increased during
delayed delivery. These results are in agreement with those reported
by Mousa (Y%%+), Aboushady (Y%%¢), Abd EL-Rahman et. al.,
(Y4%e), Sakalo and Tyltue (Y44V) and Sarwar et. al., (Y+ +A).
Table ¥: Effect of delayed delivery in open area on the changes of
specific activity of invertase (Unit /mg protein) of
healthy and injured three varieties of sugar beet roots.

Variety | Parameter | Beet cases : Delayecil dellver‘)‘/ (days)r
Ebo 11 Inve_rt_ase I_—|e_a|thy YA A LAY .44
activity injured .00 YAY Y ey

Helos Invertase Healthy AN ERA A 44
activity injured LOE Ve YA Y

Yemer Invertase Healthy Y Vi g < A4
activity injured VYO YYD YA ey
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