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2. Mulberry
3. Moraceae
4. Morus
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1. Bitter Orange
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8. Potato Dextrose Agar(PDA)
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Table 1 The formulation of evaluated treatments of bittemge functional beverage with date syrup and
mulberry syrup

Treatments Compounds

10% bitter orange

20% bitter orange

10% bitter orange + 4%ulberry syrup

10% bitter orange + 8¥hulberry syrup

20% bitter orange + 4% mulberry syrup

20% bitter orange + 8% mulberry syrup

10% bitter orange + 4% date syrup

10% bitter orange + 8% date syrup

20% bitter orange + 4% date syrup

20% bitter orange + 8% date syrup

10% bitter orange + 4% date syrup and mulberrysy50:50)
10% bitter orange + 8% date syrup and mulberrysy50:50)
20% bitter orange + 4% date syrup and mulberryzy50:50)
20% bitter orange + 8% date syrup and mulbemysy50:50)
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Table 2 Physicochemical properties of bitter orange corredat date syrup and mulberry syrup

mrix "Gy P g sgaos) sawoe o6 U il b
Tgﬁ;g{:ﬁr’;‘i’: 76£0.8  5.6:0.1% 4.01:0.F 1504056 30.51+0.8 24.5:05 4.98+0.F 40+2.0F 5243.0 51£2.F
Datesyrup 74.3t0.4 21+0.Ff 58+027 26+00P 6875:0.F7 66.25¢+2.6 15:0.02 32+1.13 58+1.F 48+3.16
Mulberry 2602408 274008 56:034 244002 63.62+10 61.024¢0.8 0095:0.f 36+09 584 F 43+2.F

syrup

Data in the same columns followed by differentdettare significantly different at P < 0.05

dwlidqub;ﬁlfgjb)ulﬁ»mﬂwgﬁld&&lﬁ\ @'Ju ‘j'-w"s J-> C«J"’bj b‘}:‘ g:)‘ m'..._*_‘g

dJ‘*égJ ub

C3l Ole o, 2eS 935 s e Lol sl b lie o

Lo dgd 5 dao s Vo =l sled 03 003 cpl Sl e b

[ Downloaded from fsct.modares.ac.ir on 2024-05-02 ]

AIAY 5101 cshy (6 s 455 5b 4 i sdalive Ao s A
R P N R [ IR ST AVA R PRSP
VYT & Ao )5 AY/EY ‘}‘&:ij\-é—'-:w)l/\jé)u BWSTAR
b GV e 4 05 or b el o 3L ks A

S e Cagby b el S s s Loz s

e lasled 53 55 ge Csb Olie g bs e s
FYS PENCENPRECISPIR GNP b e Shd s
en Csb ) Olie (IS Sy ien 5 Sy b IS
Oy awslde . 3L lals (0</00) (ol pre 55b 4 Lajles
Cusby Ol o 313 OLES (6 IS0 il (slao 53 53 Sush,
5 (Lo 2t 5 D55 e D) S e gy U s
LSS 55, YA (b o g6 o s Sl e

Table 3 Moisture content changes of functional beveragedbas bitter orange concentrate with date
syrup and mulberry syrup during 28 days of stotage

Treatments First day 7" day 14" day 21™ day 28" day
A 92.45+0.07 90.41+0.29 87.5+0.27 82.2+0.27° 77.4+0.59
B 85.95+0.49 85.55+0.77 80.65+0.83 75.81+0.2% 72.11+0.68
C 90.65+0.3 89.32+0.39 87.28+0.48 83.91+0.37 80.77+0.61
D 89.2+0.27 87.6+0.34¢ 84.26+0.07 82.93+0.34 79.94+0.07
E 83.7+0.28 81.750.2%" 78.49+0.21 74.46+0.3 72.06+0.19
F 82.42+0.58 80.65+0.35 77.6+0.7 74.73+0.28 72.63+0.0%
G 90.6+0.14 88.46+0.2%° 84.26+0.49 82.04+0.3 80.13+0.1°
H 88.4+0.14 86.27+0.8 82.24+0.12 80.28+0.1 79.1+0.19
[ 83.1+0.2& 81.07+0.26 76.78+0.68 74.48+0.7 72.14+0.8
J 80.81+0.3 79.09+0.75 74.47+0.18 72.27+0.18 71.26+0.07
K 90.75+0.2% 88.41+0.7%° 85.03+0.09 82.58+0.0%° 80.2+0.01"
L 89.13+0.09 87.46+0.32 84.82+0.61 82.82+0.46° 79.28+0.04
M 83.75+0.49 82.42+0.18 79.51+0.28 77.47+0.12 75.19+0.06
N 81.28+0.31 79.68+0.07 76.7+0.32 74.36+0.3 73.2+0.08

Data in the same columns followed by differentdettare significantly different at P < 0.05
A: 10% bitter orangeB: 20% bitter orangeC: 10% bitter orange + 4% mulberry syrijs, 10% bitter orange + 8%
mulberry syrupE: 20% bitter orange + 4% mulberry syruf1, 20% bitter orange + 8% mulberry syru@; 10%
bitter orange + 4% date syrup; 10% bitter orange + 8% date syrlip20% bitter orange + 4% date syrdp20%
bitter orange + 8% date syruid; 10% bitter orange + 4% date syrup and mulberrysy50:50),L: 10% bitter
orange + 8% date syrup and mulberry syrup (50:50)20% bitter orange + 4% date syrup and mulberrysy

(50:50),N: 20% bitter orange + 8% date syrup and mulbemysy50:50)
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Table 4 Colony (mold and yeast) count changes of functitweakerage based on bitter orange concentrate

& omluy g audel PH Olpm O puis —Y-Y

S b b G g s

g ol 5 PH O3 030, YA S b bl aen o
3L Bl s als (P</00) b pme sk 4 S S
Llg o camme slos 3 K b St g andenl (215
Soidn S Lopast) s LB LS5 ams s
oz 5l b Sl s 4 edd Sll GlaeliS ol 55 S5 s
s bzl buy o wsl T glaad 4 (L 5 o5 A
5> OO i asd e bl sl GLPH s L s
>\JfJ:3L~ a3 Y0 gles 53 6,106 5, YA P2 pH Ol e
odalin &g dgd Ao yd b G‘)U Loy Yoo sl Sles s
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Sl 3 sl e BNl Oley b Lol sl i Ao s 0/Y
Ao Ve ol sl ugd Lo s AL fbj GJ)U Lo s Y
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with date syrup and mulberry syrup during 28 ddystarage time

Treatments First day 7" day 14" day 21" day 28" day
A 0.8+0.6° 1.55+0.07 2.35+0.07™° 2.78+0.16° 3.54+0.09°
B 0.82+0.8 1.35+0.07¢ 2.43+0.18 2.77+0.17° 3.48+0.04>
C 0.81+0.0% 1.33+0.04% 2.4+0.14° 2.79+0.08° 3.53+0.07°
D 0.77+0.03 1.28+0.0Pc% 2.35+0.08" 2.86+0.0 3.61+0.08
E 0.8+0.06"° 1.22+0.03¢ 2.27+0.08" 2.63+0.08 3.51+0.28"
F 0.81+0.03 1.15+0.0%° 2.240.07°% 2.6+0.09° 3.32+0.04°
G 0.8+0.6° 1.24+0.05%f 2.4+0.06° 2.87+0.02 3.41+0.18°
H 0.82+0.0% 1.18+0.04™ 2.3+0.08" 2.68+0.0°¢  3.41+0.17°
[ 0.8+0.0%° 1.15+0.0% 2.15+0.0%% 2.61+0.08 3.26+0.0
J 0.79+0.0° 1.09+0.0% 2.09+0.0° 2.52+0.06¢ 3.17+0.08
K 0.81+0.02 1.22+0.0f°f 2.3+0.138° 2.51+0.08 3.25+0.0%
L 0.79+0.6° 1.160.0% 2.26+0. focde 2.75+0.13" 3.4+0.15°
M 0.8+0.F° 1.38+0.09 2.18+0.0%% 2.56+0.18 3.45+0.29°
N 0.82+0.0% 1.52+0.08 2.08+0.0% 2.45+0.04 3.21+0.08

Data in the same columns followed by differentdettare significantly different at P < 0.05

A: 10% bitter orangeB: 20% bitter orangeC: 10% bitter orange + 4% mulberry syrip, 10% bitter orange + 8%
mulberry syrupE: 20% bitter orange + 4% mulberry syruf1, 20% bitter orange + 8% mulberry syru@; 10%
bitter orange + 4% date syrup; 10% bitter orange + 8% date syrlip20% bitter orange + 4% date syrdp20%
bitter orange + 8% date syruid; 10% bitter orange + 4% date syrup and mulberrysy50:50),L: 10% bitter
orange + 8% date syrup and mulberry syrup (50:80)20% bitter orange + 4% date syrup and mulberrysy
(50:50),N: 20% bitter orange + 8% date syrup and mulbemysy50:50)
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Table 5 Total and invert sugar content changes of functibeserage based on bitter orange concentrate
with date syrup and mulberry syrup during 28 ddystarage time

Treatments First day 7" day 14" day 21™ day 28" day
Total Invert Total Invert Total Invert Total Invert Total Invert
sugar  sugar sugar  sugar sugar  sugar sugar  sugar sugar  sugar

A 3.2 259 327 247 3.17 2.07 289 1.74 218 113
B 6.179 5.7 593 5.07Z 577  4.658° 548 427 477  4.06
C 5859 527 55" 5.08 536"  4.47 5.14° 4.18 4.49 3.8
D 9.73 7.7 9.0  7.44 8oy 7.7 8.67 6.95 7.4F 627
E 8.84 10.2 8.589 10.18° 797 9.68 7.75°  9.26 55  8.9¢
F 12.08 10.4% 11.42 10.33% 11.23 1017 10.69 9.79 8.2 918
G 6.31 5.15 566" 5.07 535" 4.7 5.08° 4.16 467 395
H 9.28% 755 885 7.17 85!  6.75% 8.19% 6.13 79% 573
| 9.43% 758 9.1 7.19° 8.6  7.08 8.4 6.52 8.0 5.95¢
J 13.14 10.77 12.3¢ 10.16° 12.28 9.99° 12.09 9.42 11.6% 8.37
K 5889 5.28 521 5.07 508  4.599 483  4.07 439 3358
L 8.87 7.58 g.og 7.37 799  7.04 76L  6.42 7.08 593
M 9.16°® 758 8.74" 7.23% 857  7.02 8.4  6.48 798 5.9
N 12.87% 10.43 12.08 10.02 11.86 9.79° 10.3¢ 9.1« 7.43% 847
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Data in the same columns followed by differentdettare significantly different at P < 0.05

A: 10% bitter orangeB: 20% bitter orange: 10% bitter orange + 4% mulberry syrijs, 10% bitter orange + 8%
mulberry syrupE: 20% bitter orange + 4% mulberry syruf1, 20% bitter orange + 8% mulberry syru@; 10%
bitter orange + 4% date syrup; 10% bitter orange + 8% date syrlip20% bitter orange + 4% date syrdp20%
bitter orange + 8% date syruid; 10% bitter orange + 4% date syrup and mulberrysy50:50),L: 10% bitter
orange + 8% date syrup and mulberry syrup (50:80)20% bitter orange + 4% date syrup and mulberrysy
(50:50),N: 20% bitter orange + 8% date syrup and mulbemysy50:50)
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Fig 1 Color changesAE) of functional beverage
based on bitter orange concentrate with date syrup
and mulberry syrup during 28 days of storage time

A: 10% bitter orangeB: 20% bitter orangeC: 10%
bitter orange + 4% mulberry syrup: 10% bitter
orange + 8% mulberry syruf, 20% bitter orange +
4% mulberry syrup,F: 20% bitter orange + 8%
mulberry syrup,G: 10% bitter orange + 4% date
syrup,H: 10% bitter orange + 8% date syrlip20%
bitter orange + 4% date syrup,20% bitter orange +
8% date syrupK: 10% bitter orange + 4% date syrup
and mulberry syrup (50:50),: 10% bitter orange +
8% date syrup and mulberry syrup (50:9d), 20%
bitter orange + 4% date syrup and mulberry syrup
(50:50),N: 20% bitter orange + 8% date syrup and
mulberry syrup (50:50)
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In the present study, due goowing approach in functional beverages and irgingghuman awareness, it
was attempted to produce functional beverage basdiitter orange with mulberry syrup and date syrup
which not only there were sweetener agents, botlzsl beneficial nutritive and therapeutic promssti

for people with diabetes and high blood pressuce o levels of bitter orange concentrate (10% and
20%) with date and mulberry syrups with differeatios (zero, 4% and 8% of each of them and
combination (50:50) of both at same concentratehatsiral sweeteners in production of functional
beverage in Randomized complete design at 5% pilithalevel were used. Then, the physical,
chemical, microbiological and sensory propertiefasmulated beverages were analyzed. The results
showed the treatment including 20% bitter orangk& date syrup, had the lowest moisture loss durin
28 days of storage time in comparison to other $esnpMoreover, storage of beverages at room
temperature during 28 days indicated that the lefdbitter orange concentrate and sweeteners had
considerable effects on chemical and microbial erogs of treatments. Nevertheless, functional
beverages consist 20% bitter orange concentrate 8 date syrup and 4% mulberry syrup and
combination of both (8%) showed the best physicogbal, microbial and sensory properties during 28
days at room temperature due to more appropriaféhjgh content of fibers, lower microbial growthdan
theirs antioxidant and antimicrobial compounds. r€f@e, bitter orange beverage with natural
sweeteners such as date and mulberry syrups celitfdrbduced as functional ones which have so many
beneficial effects on human body especially fobdiics.
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