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ABSTRACT

In this investigation sucrose was replaced with different
levels of sweet sorghum syrup in some products i.e. foulia and
semsemia candies, strawberry and tamarind syrups.

The chemical composition of the processed semsemia was
(on dry weight basis) : moisture ¥.¥¢ 9%,¥.Ve 0%, protein 1.YV
%, YA.£) 0p, fat ¥4.+ £ Op, ¥4.£4 Op, nitrogen free extract ¢Y.- ¢
%0, YA, AY Opash Y.A+ 90, Y.¥1 04, and fiber .V ¢ 90, + A% 90, for
control and ¢ + 7 sucrose replaced sample, respectively. Processed
foulia contained : moisture ¥.4 %, Y.Ve 9%, protein YA.1Y0%,
V4,07 0p, fat YA.AY Op, ¥4,V + Op, nitrogen free extract ¢+.0Y 9,
YA Ve Op, ash V.£Y 9, 1.379%, and fiber +.%Y %, +.1¥ 9%, for
control and Ye7. sucrose replaced sample, respectively.

The physical and chemical characteristics of processed
tamarind and strawberry syrups were: TSS TY.YVZ, V.37,
Nevv0h, NV ,eYT pH, Y.YV, Y.Y4 Y4 ¥ .o moisture ¥V.¥¥0%,
YA €100, £+.0200, YA 206 and ash +.£AQ%0, +.£%0p, +.Y£0h,
+.¥19% for tamarind control, tamarind (Y°¢7SSS), strawberry
control and strawberry (¥ 7SSS) beverages, respectively (on wet
weight basis). Semsemia and foulia samples contained SSS had
lower TBA-values than control samples during storage. The
lowest value of moisture content was recorded in semsemia
samples at the end of storage period while foulia samples had the
highest value. The panel test scores of processed semsemia and
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foulia samples decreased with increasing the storage period from
+ to Y+° days. Sensory evaluation of candies indicated that
replacement of sucrose by ¢+7 and Yo’ of SSS were preferable
for semsemia and foulia processing, respectively to obtain high
quality grade. Sensory evaluation of tamarind beverage
indicated that replacement of sucrose by YeZ of SSS produced
tamarind beverage with excellent quality grade. Although the
levels of replacement could be reached up to Ve’ to produce
good tamarind beverage. Sensory evaluation of strawberry
beverage showed that replacement of sucrose by Ye7’Z of SSS
produced strawberry beverage with excellent quality grade .

It could be conceded that replacement of sucrose by Ye7 of
SSS led to produce, foulia, semsemia candy, tamarind and
strawberry syrup . Replacement of sucrose by ¢+7 of SSS in
semsemia resulting in excellent quality grade and better than the
control .

INTRODUCTION

The great increase in sugar consumption in Egypt caused a gap
between production and market demand. Consequently, there have
been a great interest in finding a sugar substitute for certain uses in the
food industry.

Sucrose plays a role as bulking and dispersing agent, preservative
action, controlled reactivity in the browning reaction, flavor carriers
fermentation substrate, texturizer, stabilizer and decorative function as
a topping. Also sugars in solution exert an osmotic pressure, which
manifests itself in a reducing water activity as the concentration of
sugar rises (Salunkhe, et al. Y 41Y;Glicksman and Farkas, Y417 ; Nicol
Y4A« and GodShall, Y44 +).

Sucrose Substitutes are used in the confectionery industry for
several reasons, such as, costs, health and technological reasons
(Fincke, Y4Y1). The market is calling for healthy food which means
that new sugar substitutes will be needed with the ability to reduce
carcinogenicity, suitability for diabetics, non- toxic nature and, above
all, to reduce energy content to avoid promoting over weight
(Bollinger, Y3AY),

Sweeteners are the most important component of confectionery,
they contribute functionalities in texture, product stability, microbial
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stability, flavor, color and overall appeal. The sweet compounds are
classified to nutritive sweeteners and non—nutritive sweeteners, which
were consumed as sugar substitutes in food. (Hyvonen Y34.),
Therefore, different studies are now carried out to find other
acceptable sweet substances, that are soluble, stable, non-carious, low
in calories and non-toxic and not possess the side effects of sucrose
(Krutosikora and Michel, Y44Y) ,

Ferweez (V44V) found that sweet sorghum could be a good
substitution for sugar cane for the table syrup production because of
their suitable physical, chemical and organolyptic characteristics
compared to treacle (cane syrup).Sweet sorghum or sorgo [Sorghum
bicolor var Saccharatum, Moench (L.) is grown in Egypt on a small
scale as a summer forage crop and has a potential future for sugar
production. Available information, however, is few on its cultural
practices as a dualpurpose crop for sugar and forage.(Bekheet, et al.
Y+«+7). The sorghum syrup is made by processing squze from the
stalks of certain types of sorghum called sweet sorghum. Seidl (Y34Y)
reported that sorghum syrup could be an alternative raw material for
malting and brewing industry and also as sweeteners for foods and
beverages industry. It could be used in some products i.e in jam as
substitute of sucrose at concentration Y+, Y+ Y+ ¢+ and ©+/ (Abbas,
Y«++);in cake at levels of Yo, o+ Yo and )+ +% (Souzan, etal, Y+ +°)
and in candy and caramel (Groves, Y3AY) as it stabilizating these
candies, by contributing to viscosity and inhabitating the crystal
formation of sucrose.

Confectionery described spectrum of sweet goods and take a
different meaning depending on the country in which it is used. In the
United Kingdom the term applies to any sweet product including
cakes (Minifie, Y4A4%). In the United States, confectionery is candy and
includes two types: sugar confectionary and chocolate confectionary.
EL-Khishin (Y4VY) reported that foulia had high nutritional, caloric
values, sensation of satiety and has a chemical composition of
moisture £.¢47, protein Y1.AVZ, fat YY.\)/ total carbohydrates
¢+.vYoZ and ash Y.\ V7,
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On the other hand, consumption of beverages such as canned iced
coffee, iced tea, and noncarbonated fruit beverages with exotic flavors
such as mango and passion fruit are increasing. Ahmed, et al. (Y++V)
reported that concentrated tamarind juice contained TSS of the paste
was found to be Y0 Brix while the pH Y.). The product contained ¢A
% carbohydrate, Y.© % protein and +.1® % fat. Torreggiani, et al.
(Y449) reported no significant change (P >+.+°) in color of all juices,
over the first ¢ months of storage. While after A months there was a
significant decrease (P<+.+°) . Hamed, etal. (Y 3V¢) reported that most
of the carbonated beverage derive their characteristic aroma and flavor
from synthetic organic derivatives which do not contribute much to
the nutritive value of the product. Recently the tendency in
manufacturing such beverages was to use natural concentrate juice to
increase the nutritive value of the product .

Venkatesh, et al. (Y3AY and Y3A¢) studied the effects of
packaging materials and storage conditions on shelf-life and sensory
properties of the product .They found that samples packaged in low
density polyethylene (LDPE) showed some gradual change in sensory
properties, and storage periods were ¢ months for high density
polyethylene (HDPE), 1 months LDPE laminate and )+ months for all
cans. EL-Khishin (Y4VY) stored foulia sweet in polyethylene bags at
room temperature for 1 months and noted decrease in moisture content
by about +«.A¢ 9%. When packed in carton boxes it showed
approximately the same result as polyethylene bags.

The present investigation was carried out to study: - the effect of
replacement of sucrose with sweet sorghum syrup in some products
I.e., traditional candies (foulia and semsemia) strawberry and tamarind
beverages Y- the chemical composition of raw materials and final
products i.e., sweet sorghum syrup, peanut, sesame, strawberry,
tamarind, foulia, semsemia, strawberry and tamarind beverages Y- the
effect of replacement of sucrose with different levels of sweet
sorghum syrup on the quality characteristics of the produced, foulia,
semsemia, tamarind and strawberry beverages and ¢- effect of storage
on the quality of semsemia and foulia candy.
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MATERIALS AND METHODS
Materials:

Sweet sorghum syrup: It was prepared from sweet sorghum
(sorghum bicolor L. Moench ); Honey cultivar , obtained from
Mallawy Agric. Res.Station, Minia Governorate. as described by
Abbas and Nour EI-Hoda (Y+ -+ ).

Foulia and semsemia ingredients: Peanut, seasem, sucrose and
commercial glucose syrup were purchased from local market in Minia,
Egypt.

Tamarind and strawberry beverages ingredients: Strawberry
samples and tamarind (Tamarindus indica) were obtained from local
market, while citric acid and sodium benzoate of analytical grade were
obtained from Sigma Co.

Processing of Foulia and Semsemia candies: Table Y shows the
formula of control and sugar replaced foulia and semsemia candies.
Sugar was added to a minimal quantity of water, and dissolved by
stirring and boiling. Glucose Syrup was added to the sugar solution
and the mixture was stirred vigorously at Y)e°C to obtain a viscous
mixture suitable for the addition of peanuts (at density about Y.¢YoY
gm/cmY)( Hemmat et al., Y33V). The mixture left to cool to about
©+°C and the mixture was stirred thoroughly till homogenized. The
mixture was flatted on alabaster table by a roller (1. ¢cm) and cut,
(using metallic frames) into brick's, each with dimensions of Y¢X 1.0
X).e cm., and about Y£+ g in weight.

Preparation of Tamarind and Strawberry syrups: Tables Y, and ¥
illustrate the formulation of control and sugar replaced strawberry and
tamarind syrups. Strawberry was washed and trimmed, then put in an
alternately layers with sugar in a china and left in a refrigerator for Y ¢
hours. Citric acid was added (Ygm./Ykg.sugar), and turned over until
the sugar was dissolved in order to crush the fruit. The mixture was
strained using a clean dressing and boiled with a continuous turning
over for Ye minutes till the T. S. S. reached -7 after adding sodium
benzoate. Froth was removed during boiling and sterilized bottles
were used to package the syrups.
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Table Y: Formula of Foulia or Semsemia candies prepared with
sucrose and different levels of sorghum syrup as sucrose
substitutes (gm).

Treatments
Ingredients (gm) Control A B C D
Roasted peanut or Roasted sesame | Yoo v | VYoogon P v v [V v vn [ Ve o
Sucrose LR AR Yo uv | VY 0, -
Sweet Sorghum Syrup - (RN L 0 SR I L U O (R . O 2
Commercial Glucose Syrup £, 00 IZRK TR TR TR
Water cm’ ovav | toAe | €VN. | ¥v.ee | Yre.
The replacement percent was calculated on T.S.S of Sweet Sorghum Syrup (Abbas

Tee)
A: Replacement of Yo % Sucrose by Sweet Sorghum Syrup (SSS). B: Replacement

of ©+ % Sucrose by (SS S).
C: Replacement of Yo % Sucrose by (SSS)&D: Replacement of )+« % Sucrose by

(SSS).

Table Y: Formulas of Strawberry syrup prepared with sucrose
and different levels of sorghum syrup as sucrose
substitutes (gm).

Treatments
Ingredients gm. Control A B
Strawberry Yoo Yoo K
Sugar You YAV o VYo
Sweet Sorghum Syrup - AY (RS
Citric acid Ve ven C¥Ve
Sodium benzoate g0 . to g0

A: Replacement of Ye % Sucrose by Sweet Sorghum Syrup (S.S.S).
B: Replacement of ©+ % Sucrose by (S.S.S).

Preparation of candy for storage: Control and sucrose replaced
products (candy) were packaged in a commercial packaging material
low density polyethylene. The sample bags heat-sealed and stored
under accelerated condition (¥+' C and A+7Z RH) for Y1 weeks, by
using a saturated solution of ammonium sulfate (ASTM, Y4V)Y).
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Table ¥: Formulas of tamarind syrup prepared with sucrose and
different Levels of sweet sorghum syrup as sucrose
substitutes (gm).

Treatment

Control A B C D
Ingredients (gm.)
Tamarind Yo Yo Yo Yo Yo

YVA Y
Sugar Yyv.e °‘ VYA Ve 4 YVe
Sweet Sorghum Syrup - VA A yov YYeLt Vye ¢
¥
1YY Y

Water cm'. V. Wy Youn ‘e -
Citric acid VYYe ovre yen YA -
Sodium benzoate oy BT KT A A

A: Replacement of Y° % Sucrose by Sweet Sorghum Syrup (SSS).
B: Replacement of ©+ % Sucrose by (SSS). C: Replacement of Y % Sucrose by (SSS).
D: Replacement of Y+ + % Sucrose by (SSS).

Methods:

Physical Characteristics: Total soluble solids content (TSS%) was
determined by Abbe Refract meter standardized at Y+ * C as described
in Plews (Y4V+).

Refractive index (R.1):It was estimated by abbe Refractometer at ¥+
" C as described in A.O.A.C (Y349),

pH value was measured by Backman pH meter on a mixture of Y+ ml
syrup and Y+ ml distilled water according to Collins et.al. (Y3VV).
Surface color value was determined by the color Wesson method
using lovibond glasses calibrated in accordance with Gillet (Y47+).
Color index of sweet sorghum syrup (SSS): was determined using
Lange colorimeter (Lp&W) according to Schneider (Y4V4)

Apparent purity: was calculated according to Taha et al (Y33¢) by

0,
using the following equation. Apparent purity% = %xmo
. 0

Non-sucrose substances percentage ( NSS %): was calculated
according to EL-Syiad, (Y44+), using the following formula: Non-
sucrose substances % (NSS %) =T. S. S % - sucrose %
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Chemical Analysis: Moisture , total solids (TS), sucrose, reducing
sugars, starch, total nitrogen and ash content were determined
according to A.O.A.C (Y349).

Titratable acidity: (TA) was determend according to Chen and Picou
(Yavyy).

Total sugars content: Total sugars content was determend as
described in, E.0.S.Q.C. (Y4V)), and total sugar were determined as
reducing sugar.

Total lipids content were determined according to the method
described by Smith and Reeve (Y3AY).

TBA-reactive substances were measured using the method of Harold
etal., (YAAY).

Sensory evaluation: Color, texture, taste, odor, and overall
acceptability were made in order

to determine consumer acceptability. (Larmond, Y4VVY). The data were
analyzed statistically using Duncan's new multiple range test (Steel
and Torrie, Y3A+),

Statistical analysis: The data were subjected to statistical analysis

using Duncan'’s multiple range test according to Snedecor & Cochran.
(Y41Y).

RESULTS AND DISCUSSION

Physical properties and chemical constituents of sweet sorghum
syrup:

Data shown in Table ¢ show that sweet sorghum syrup contained
total solids was Yo.¢% %(WWB) and this fraction include Ye.Y¢/
soluble solids (TSS%) plus -.Ye’ insoluble solids, 1A.¢YZ(WWB)
total sugars,¥1.VYZ, YY. ¢/, and +.¢¢ %, sucrose, reducing sugars and
starch respectively. Ash content was Y.AY7, while protein content was
Y.Ae7. Titratable acidity, refractive index (RI), color index, pH and
purity % were Yve, Y EYYY 4. o« and ©).+7, respectively.
These indicated that color index was high. The darkness of the syrup
could be attributed to the melanodene and the browning components
formed during syrup processing. Color is one of the primary quality
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indicators by which the consumer evaluate natural and processed food,
what limited the substitution ratios of sucrose by sorghum syrup as
shown in the organolyptic properties obtained. Data showed also that
the purity of syrup was low due to the high reducing sugar content,
which affected the sweetness degree of the syrup and the products.
These results are in agreement with those obtained by Collins, et al.
(Y4VV), Ferweez (Y44Y), Abbas and Nour EI-Hoda (Y« « ).

Table ¢: Physical properties and chemical composition of sweet
sorghum syrup

. Wet weight basis Dry weight basis
Properties™ (V\g/WB) ©) y(g) ([?WB)

Total soluble solids (T.S.S) Ve vi -
Refractive index (R.I) \EYYY
Color Index 4
pH AR
Purity%o 0y,
Moisture% Ye,00
Total Solids (T.S)% Ve ¢4 -
Sucrose% raAY TR
Reducing sugars (R.S)% FY. .t LYY,
Total Sugars%o ALY LI O
Starch% X YA
Crude protein% Y.Ae VA
Titratable acidity”~ Ve -
Ash% Y AY 6., 4

*Mean of three replicates. **ml ».) N NaoH/ Y+ ml syrup

Chemical composition of sesame and peanut

Table © shows the chemical composition of sesame and pesnut.
Sesame had moisture content of Y.£AZ, while peanut sample moisture
content Y.YAZ . Protein content was Y°.:Y and Y1 .Ye % (DWB) for,
sesame and peanut, respectively. Fat content was ©£¢.)Y and °Y.2A%
for sesame and peanut on dry weight basis respectively. Nitrogen free
extract content was Y°.Y¢ and Y°.1V% , while crude fiber was ¥.2£¢%
and Y.e°7 and ash content was Y.* and Y.° -7 for Sesame and pea- nut,
(dry weight basis) respectively. These results are agree with those
obtained by El-Sayed (Y44 +) and EI-Adawy (Y 44Y) .

-Y\Yeo
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Table ¢: Chemical composition of studied raw materials:-

Sesame Peanut
Component% Wet weight | Dry weight | wetweight | Dry weight
basis (g) basis (g) basis (g) basis (g)
Moisture V.EA - YA -
Crude protein Yen Yo, . v Yo VA Ta.re
Crude fat oy vy ot \Y oy £ oy oA
Nitrogen free extract VoY \LAK: Yoy Yo 4y
Crude fiber Y.o. Yot A V.00
Ash Yoo Yo Y.0. .ot

*Mean of three replicates.

Sensory evaluation of prepared semsemia:
Fig. ) shows the sensory evaluation of prepared semsemia
samples contained Sweet sorghum syrup as sweetener substitute for
sucrose. A insignificant variations (p< +.+°) was observed between
the control and B (©+7 sorghum syrup) samples in all studied
parameters, while the other samples were significantly different. It was
clear from the results that control and (B) samples had the higher
values than the other samples (A, C and D) for all determined
characteristics. So, the B samples, where ©+7 of sucrose substituted
with sorghum syrup, were preferable for semsemia processing.

Taste panel score

Fig.

1
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\: Sensory characteristics of semsemia candy prepared by

replacement of sucrose with different levels of sweet
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Sensory evaluation of prepared foulia:

Fig. ¥ indicates that only (A) samples (Yo7 Sweet sorghum
syrup) had insignificant differences with control samples for all
sensory parameters .Other samples (B, C, D) had lower values than
control samples. Increasing the substitution level, the sensory
evaluation scores decreased according to the panelists respond.

10
9
o 8
5 7
36
E5
§ 3
o
g g
%]
S 0
'_
2 s s e z
5 S = =
e o 3] X s g
— g‘%
g
B Control

B 75% sucrose 25% sorghum syrup (A).
B 50% sucrose 50% sorghum(B)

0 25% sucrose 75% sorghum syrup (C).
0 100% sorghumsyrup (D).

Fig Y: Sensory characteristics of foulia candy as affected by
replacement of sucrose with different levels of sweet sorghum

syrup

Sensory evaluation of prepared tamarind beverage:

Fig. ¥ shows the average sensory evaluation scores given for
taste, odor, color, texture and overall acceptability of freshly prepared
tamarind beverage samples at different sweet sorghum syrup
concentrations (+,Y°, ©+«,Ye and ‘:+Z). The data indicated gradual
decreasing in all studied characteristics score with increasing the level

of SSS . No significant differences (p< +.+°) were observed between
A and control samples. Panel test showed the possibility of using
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sweet sorghum syrup as partial (sucrose) substitute sweetener in ratio
of Yo’ (A sample) without significant effect on sensory attributes of
the tamarind beverage produced.
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0 Control

B 75% sucrose 25% sorghum syrup(A).
0 50% sucrose 50% sorghum syrup(B).
0 25% sucrose 75% sorghum syrup(C).
B 100% sorghum syrup(D)

Fig. ¥: Sensory characteristics of tamarind beverage by replacement of
sucrose with different levels of SSS

Sensory evaluation of prepared strawberry beverage. For the
preparation of strawberry beverage, only Yo/ and ¢/ substitution
levels of sucrose by sweet sorghum syrup were used. These ratios
were determined by preliminary trails, which indicated that using
higher sorghum syrup ratios resulted in a dark, lower taste quality
beverage. Fig. ¢ shows that all values of quality parameters greatly
affected (decreased) with increasing the substitution ratio from Y° to
o7, however there were no significant differences (P < . ©) between
control and A (Yo’ substitution level) samples. This means that the
use of sorghum syrup (SS) as sucrose substitute in strawberry
beverage affected quality attributes more than the other products. The
results also showed that sorghum syrup (SS) as sucrose substitute
sweetener could be used in ratio of Yo/ for, foulia, tamarind and
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strawberry beverages while it could be used in ratio of ©+7 in
semsemia candy without significant effect of studied sensory
attributes.

10

o 21T | —

o

o 7 4+

w 6,7

T S

S 31

D 2 +—

2 31

— w _§ 5
S o 3

Overall
acceptability

O Control

B 75% sucrose 25% sorghum
syrup(A).

0O 50%b sucrose 50% sorghum
syrup(B).

Fig ¢: Sensory characteristics of strawberry beverage as affected by
replacement of sucrose with different levels of sweet sorghum

syrup

Chemical composition of prepared semsemia:

Table (1) presents the chemical composition of the prepared
semsemia, it was as follows: moisture Y.Ye, Y.Ve/ crude protein
VUYY, YA €Y7 crude fat Y4, ¢, Y4.£47; nitrogen free extract €Y. ¢,
YAAYZ, Ash Y A« Y Y7 crude fiber +.V¢, « A/ (of DWB) for control
and B (¢ 7 SSS), samples respectively. It could be noticed that sample
B contained slightly higher values of moisture, protein, fat, ash and
fiber contents than control samples, while had lower carbohydrate
content. This was might be due to the higher contents of sweet
sorghum syrup from moisture, protein, fat, ash and fiber and lower
carbohydrate content than sucrose. These results are in good
agreement with those found by Honig (Y47 +), and EI-Adawy (Y24Y)

-YVa-
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Table 1: Effect of sorghum syrup replacement on the chemical
composition of semsemia:

Replacement of ¢+ %

: Control Sucrose by S.S.S (B)
Constituents%o
Wet weight Dry weight | Wet weight | Dry weight
basis (g) basis (g) basis (g) basis (g)
Moisture r.ye - ¥.Ve -

Crude protein Yo AY VLY 'YL VY YA€
Crude fat A AR va .t FAL ¥4_¢4
Nitrogen free extract £ £V, ¢ yv.vv YAAY
Ash \RE: VA Y.Yv Y.r
Crude fiber IR Ve LAY AN

*Mean of three replicates

Chemical composition of prepared foulia:
The effect of sucrose substitution at the level of (Y°7SSS) on the

chemical composition of foulia candy is shown in Table V. The data

showed the same trend as semsemia candy where moisture, protein,

fat, ash and fiber were slightly increased while total carbohydrate was

decreased.

Table V: Effect of sweet sorghum syrup replacement on the
chemical composition of foulia.

Control Replacement of Y¢ %
. Sucrose by S.S.S (A)
Constituents% - - - -
Wet weight | Dry weight Wet weight Dry weight
basis (g) basis (g) basis (g) basis (g)

Moisture v.ei - Y.ve -
Crude protein \v.an YA RY YAAY V4,61
Crude fat V. A AN LAY THE
Nitrogen free extract Y. £..0Y Yv.va YAVe
Ash AR A% 1.6Y 1.A4 1.4
Crude fiber Al LAY <0 LAY

*Mean of three replicates.

The replacement of Yo7 sugar with the equivalent quantity of
(SSS) led to slight increase in the moisture content from Y.°9 to

-YYa.o
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Y.vey, protein from YAY to V4,077, fat from YAAY to Y4.4VZ, ash
from Y.£Y to ).47/ and fiber content from 0.7Y to +.1¥/ and nitrogen
free extract content decreased from ¢+ .0Y to YA Ve’ (on DWB). These
differences might be princeply due to the differences in the chemical
composition between sucrose and sorghum syrup (Waller and Duncan
Y414, El-sayed Y44+, and Abbas Y+« +).

Physical and chemical characteristics of prepared tamarind and
strawberry:

Table A presents the physical properties, total soluble solids
(TSS), pH , moisture, and ash contents for control and sugar tamarind
and strawberry syrups. The data show slight decrease in T.S.S for
tamarind syrup (from1Y.Y) to).117) and slight increase in strawberry
syrup (from ..+« to 1).eY/), The pH value showed almost no
change, while moisture content increased slightly from YV.¥Y, to
YA €17 for tamarind syrup, but decreased from ¢-:.++ to YA o7 for
strawberry syrup. Ash content of tamarind was decreased from +.£A to
«.£¢7, while it increased from +.Y¢ to +.YZ for strawberry syrups.
This is might be due to the higher ash content of SSS and tamarind
fruit than sugar (Abbas ¥+« +).

Table A: Effect of sweet sorghum syrup as sucrose substitute on
some physical and chemical characteristics of
strawberry and tamarind syrups on wet weight basis.

Samples Strawberry syrup Tamarind syrup
Determination Control (A) Control A)
T.5.5% Tees XX ITKT TRE!
PH A ¥..o YYv Y.va
Moisture%o TRE ¥AS. rV_rY YAq
Ash % Y D CEA Y

A: Replacement of Yo % Sucrose by Sweet Sorghum Syrup.
*Mean of three replicates.

Color of prepared candies and syrups:

Color was measured using Hunter lab and color difference
meter then the chromaticity was defined by dimension “L”, “a” and
“b” values. Results in Table 9 indicate that Hunter positive “a” value,
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(which indicate redness) showed differences between control and
samples in all prepared samples. The “a” value was increased for
semsemia, tamarind and strawberry beverage while it decreased for
foulia samples. The highest increase in “a” value was found for
tamarind (from Y£.AY to YA £Y)) and the lowest increase was recorded
in strawberry (from Yo )7 to Y1.A%), While Hunter positive “b” value,
which indicate yellowness, reported an increase for all prepared
products; contained sorghum syrup. The increment was high for foulia
and strawberry beverage followed by tamarind then semsemia (see
table( ). As for positive “L” value, which indicated white lightness;
decreased for all samples except foulia. Generally, loss of natural red
color of anthocyanin and other red color rich pigments is caused by
the presence of certain metallic cations, enzymes, oxygen, ascorbic
acid, and high temperatures used in processing (Shewfelt, Ydve). The
changes in the color could also be caused by the browning or Millard
reaction between amino acids and monosaccharides or other organic
acid or phosphate. Such browning components or melanodens
pigments were formed in sweet sorghum syrup during processing and
could affect the color of the prepared products as concluded from
Table 1.

Table 4: Effect of sweet sorghum syrup replacement on color of

candies and syrups.

Product L a b
Semsemia control A VYA YRLEA
Semsemia (° * 7 sucrose replacement) AN Vo, ov V.40
Foulia control rary YUY 140y
Foulia (¥¢7 sucrose replacement) ££.40 YAM YAt
Tamarind control LA VLAY Ve, VY
Tamarind (¥ ¢7 sucrose replacement) VE£0 YAEY VAAY
Strawberry £ Y, Yo A1 Ye £y
Strawberry (Y7 sucrose replacement) Yy VY YA €Y, .4

Effect of storage on some quality parameters of the prepared
products:

Data presented in Table )+ Show a gradual increase in the TBA-
value during storage for all samples. The rate of increase depending on
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the storage period as well as candy type. Semsemia samples, the TBA-
value was increased from ).3Y for fresh control sample to Y.AA mg
thiobarbituric acid/Y + + g sample after VY« days of storage.

Table Y:: The effect of storage on TBA of prepared candy (mg
malonaldehyde /Y + + sample on wet weight basis).

Product Semsemia Foulia
zziirgg?days) Control (B) Control (A)
' ‘AT LY LA RE
\e LAY ‘Y. CvY Y
v AL x5 . va “ve
to A v V.40 KE:
A °.FA .41 V.6 V.
ve 1.tV Y. Y..r V.aY
i 1A Y. y.in Y.ov
Ay v.ed £.¢) £ Y.ev
AR V.AA o) £,14 XY

(A): Replacement of Ye % Sucrose by Sweet Sorghum Syrup (SSS).
(B): Replacement of ©+ % Sucrose by SS.

Semsemia samples contained (SSS) had a lower TBA-value
(+.1V) at zero time of storage period and increased to ©.¢) mg TBA
(Y« +g sample) at the end of storage period. TBA-value of foulia was
lower than that of semsemia where it ranged from +.7A to €19 mg
thiobarbituric acid/" » + g samples for control and from +.7Y to £.)Y mg
thiobarbituric acid/) + + g sample for the sample contained (S.S.S). It
was clear from data that the TBA—values were much higher for control
than the samples contained (SSS), especially for semsemia candy.

Effect of storage on moisture content of candy samples:

Table Y) shows moisture content of semsemia and foulia
samples. Moisture content increased from Y.A+ to V.4¥7and from Y.ve
to A.447 for semsemia and foulia during storage period of Y-
days.The moisture content of the samples at the end of storage period
was the highest in foulia samples than semsemia samples. The
moisture content of control samples in all prepared products was
almost equal and was lower than that of the samples contained
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sorghum syrup (SS). The data indicated that prepared products
absorbed high quantity of moisture (about -7 of original moisture
content) during storage. This explain the importance of the packaging
of such products to prevent undesirable changes.

Table Y \: Effect of storage on moisture*content of prepared candy.

Product Semsemia Foulia
Storage
period (days) Control B Control A
LR YA Yot r.Vve
Vo LR ¥ v.e4 ¥ AN
Y. rav R Y RA
¢o y.vy R RY £, Y £.¢0
1. ¥ AN o.VYv 'R ¢ AY
Ve £ 61 o VA €1 £y
9. £ 1he o AN R
Vo Y v.va 1.6 Aoy
'Y KK v.aw AN Aa4

A: Replacement of Yo % Sucrose by Sweet Sorghum Syrup (S.S.S). B:
Replacement of ©+ % Sucrose by S.S.S
*Mean of three replicates.

Effect of storage on the sensory attributes of prepared semsemia
samples:

Data in Table 'Y panel test values of prepared semsemia
samples during storage. All studied characteristics values were
decreased with proceeding of storage period from - to ):° days.
Overall acceptability was affected () © days) than odor and texture (¥ -
days). Taste and color had no significant (p < +.+°) changes after 1«
days for all studied semsemia samples. The panel test scores were
greatly decreased after Ve day of storage.

Effect of storage on the sensory attributes of prepared foulia
samples:

Results in Table 'Y reveal significant differences (p < +.+°) due
to storage for all studied sensory attributes of the prepared foulia.
Taste and texture showed significant decreases (p < +.+°) after ¢°
days of storage, while odor and color showed no significant decreases
(p < +.+°) after 1+ and Ve storage days, respectively. It was noticeable
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from the storage data of all prepared products that the shelf life were
about Y-Y months only. This might be due to the very extreme storage
conditions especially the high relative humidity (¥+'C and A+ RH). It
could be concluded from results of this study that sweet sorghum
syrup could be partially substituted sucrose in the studied products.
More studies is needed for improvement of sweet sorghum syrup
quality and consequently develop new products with bitter quality

characteristics.
Table VY: Effect of storage on the sensory attributes of semsemia
samples
Characteristics Overall
Taste Odor Color Texture L
acceptability
Storage
period days C B C B C B C B C B
. ayd® [ qyabfqyab| q¢3 | 443 ) qva | qyy | qy3| 43| q3
Vo qabc qabc qab qabc qab qab AAab| 4.2 q yab q ¢a
Y. A -Labcd A vabcd A Wbcde A Aabcd A Aab *ab A iabc A 1ab A vbcd q \abc
I A gabcd| A wqabed| A yde [ A wcde | A pab | A pab [ A ybc [ A wbc | A wcd | A ybcd
LON A.*bcd A"tbcd A.\de A.\de A.-kabc A.-kabc AYbe A.ch A.\ef A.ade
Ve v.vd | acd A A AC [ AgPC ] vve | vove | vaf AT
4. 06| & [ o0 | vl [ ove | 1vd [ ong | v ed | oy | 1 9
V.o yo8 [ waf | yxf | yyn of ove | v o9 | yof | yvi [ yoi

B = ©+7 ss as substitute of sucrose on sample

C = control sample

Table \Y: Effect of storage on the sensory attributes of foulia samples:

haracteristics Overall
Taste Odor Color Texture .
acceptability
Storage
period C A C A C A C A C A
4,¥30 | 4 93 | A AD [ 4 AT A AR ] A Ag [ AA | 4 3 | g paD | q g2
) A'Aabcd 4.\abc A_Vb /\.f\b A.va A.Aa A.eabc A--Labc A'Aabcd A.qabc
Y. A Vde A Aabcd A ob A 1b A ya A Va A 5abcd A 5abcd A -Lbcde AA abcd|
¢o A wbede| A ybed [ A ybc A ob Aya AYa | A ybed | A ybcd [ A ydef [ A ycde
" A ycde | A ycde Ab¢ Aybe | yvqa [ A va | v Acde | A ybed [ A ydef [ A ydef
vo VA [ vade [y yed |y gcd |y A3 Ly Ag | v ore | vy nde |y gf | pef
. A A A R AL AN A A B U R
Voo vo | ved | v | v vP [ e b fonp | Y AS | wO | vyl | yh

A= Yo/ ss as substitute of sucrose on sample
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