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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

ZIrXa—IOMMOO®>

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 mulberrysy50:50)
20% bitter orange + 8% date syrup and mulbermysy50:50)
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Table 2 Physicochemical properties of bitter orange comregeit date syrup and mulberry syrup

mrix "oy PH G sgaos)  sgwoe) o6 U il il
Bégﬁégﬁ?rg?ﬁ 76:0.8  56:0.15 4.01:0.F 15.04:056 30.51:0.86  245:05  4.98:+0.F 40:2.0Ff 52430 51+2.F
Date syrup  74.3t0.8  2.1:0.F  58:02F  26:007  68.75:0.7  66.25:2.6 15:0.02 32+11F 58:1.F  48+3.16
Mg)'fr’jgy 70.02¢0.83 2.7¢0.08 562034  2.4:0.03  63.62¢1.7  61.02:0.8 095:0.f 36097 58+4.F 43122

Data in the same columns followed by differentdettare significantly different at P < 0.05
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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+0.88 75.81+0.27 72.11+0.66
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+0.0%
E 83.7+0.28 81.75+0.2%" 78.49:0.21 74.46+0.8 72.06+0.12
F 82.42+0.58 80.65+0.35 77.6+0.7 74.73+0.2% 72.63+0.0%
G 90.6+0.14 88.46+0.2%° 84.26+0.49 82.04+0.9 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+0.66 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%1 88.41+0.7% 85.03+0.09 82.58+0.0%° 80.2+0.0%°
L 89.13+0.09 87.46+0.32 84.82+0.61 82.82+0.46° 79.28+0.04
M 83.7510.49 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+0.3% 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 orange: 10% bitter orange + 4% mulberry syris, 10% bitter orange + 8%
mulberry syrupE: 20% bitter orange + 4% mulberry syruf, 20% bitter orange + 8% mulberry syrup;, 10%
bitter orange + 4% date syrug; 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 functitweakrage based on bitter orange concentrate

& ol g g 4ol PH 0150 Sl ks —¥-¥

S b b et s s
wandonl 5 PH Ol 035 YA 106K b sl des 3
Bl Al rals (P<H/00) (gols s ssb 4 S S
L5 e o slos 3 IS b S s el il 581
Saclitay S Losast) s BB LS5 wps Ws o
o Gl Sdd g 4 el BLSl SlasdiS [ h s g g
5 bzl by o asl Jl gladd & (L= 5 O ags
2> I iy sk el aly GLPH Ds b e
318 Sl a5 YO sles 53 (IS 55, YA b PH ol
odalin &g dgd doyd by G)U Loy Vool sles
& ¥/0 51Ol andend Olye 5 ¥/0 & YV 31 PH Ol o5 02
S 53 s gme DMl (Oley b Ll il oS Aoy O/
Ao Vv led g o ded Ao s AL el ol A s Ve

(P<e/+0) Ak saalie it

with date syrup and mulberry syrup during 28 daystarage 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.G 1.35+0.07¢ 2.43+0.18 2.77+0.17° 3.48+0.04>
C 0.81+0.0F 1.33+0.04% 2.4+0.14° 2.79+0.08° 3.53+0.07°
D 0.77+0.03 1.28+0.0pcd 2.35+0.08" 2.86+0.0 3.61+0.03
E 0.8+0.00° 1.22+0.03° 2.27+0.08" 2.63+0.08 3.51+0.28
F 0.81+0.03 1.15+0.0f° 2.2+0.07°% 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+0.0F 1.18+0.04 2.3+0.08 2.68+0.0f°¢  3.41+0.17°
[ 0.8+0.0%° 1.15+0.0% 2.15+0.0%% 2.61+0.03 3.26+0.0%
J 0.79+0.6° 1.09+0.07 2.09+0.02° 2.52+0.06¢ 3.17+0.08
K 0.81+0.03 1.22+0.0f°f 2.3+0.13° 2.51+0.08 3.25+0.0%™
L 0.79+0.0° 1.16+0.0% 2.26+0. focde 2.75+0.13" 3.4+0.1%8°
M 0.8+0.F° 1.38+0.09 2.18+0.0%% 2.56+0.18 3.45+0.29°
N 0.82+0.0F 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 orange: 10% bitter orange + 4% mulberry syris, 10% bitter orange + 8%
mulberry syrupE: 20% bitter orange + 4% mulberry syruf1, 20% bitter orange + 8% mulberry syrup;, 10%
bitter orange + 4% date syrug; 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 mulbermysy50:50)
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Table 5 Total and invert sugar content changes of functibagerage 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 3.24 2.5¢ 3.27 242 3.17 2.07" 2.89 1.74 2.18 1.13
B 6.17° 5.2 5.93 5.02 572 4.659 5.48 4.27 4.77 4.06
C 5.85 527 5.5 5.06 5.36" 4.42 5.14° 4.18 4.49 3.8

D 9.7% 7.7 9.09 7.44 8.95 7.17 8.67 6.95 7.47 6.27
E 8.8 10.2 8.58% 10.18° 7.97 0.68 7.75¢  9.2¢ 5.5 8.9¢
F 12.08%  10.4% 11.42 10.33 1123 1017 1069  9.79 8.2 9.18
G 6.31 5.15' 5.66" 5.02 5.35" 4.72 5.08¢ 4.16 4.62 3.95
H 9.26% 755 8.85 7.12 8.5 6.75 8.19¢ 6.13 7.92 573
[ 9.43¢ 7.58 9.18 7.19° 8.61 7.05' 8.43 6.53 8.02 5.95¢
J 13.14 10.77 12.38  10.19° 12.28  9.99° 12.08  9.42 11.62 8.37
K 5.88¢ 5.2¢ 5.21 5.02 5.08 4.599 4.83 4.07 4.39 3.35
L 8.87 7.58 8.0¢' 7.37 7.99 7.04 7.6T 6.47 7.05 5.934
M 9.16* 7.58 874"  7.23% 8.571 7.02 8.41 6.45 7.96 5.9%¢
N 12.87% 10.423 12.08 10.02 11.86  9.79° 10.39 9.1 7.431 8.47

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 syriin, 10% bitter orange + 8%

mulberry syrupE: 20% bitter orange + 4% mulberry syrufi, 20% bitter orange + 8% mulberry syrup;, 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 mulbermysy50:50)
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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
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A: 10% bitter orangeB: 20% bitter orangeC: 10%
bitter orange + 4% mulberry syrup; 10% bitter
orange + 8% mulberry syrug; 20% bitter orange +
4% mulberry syrupk: 20% bitter orange + 8%
mulberry syrupG: 10% bitter orange + 4% date
syrup,H: 10% bitter orange + 8% date syriip20%
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 (50:3@),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 basditter orange with mulberry syrup and date syrup
which not only there were sweetener agents, botlasl 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% pilitalevel were used. Then, the physical,
chemical, microbiological and sensory propertiefasimulated 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 $esnpgMoreover, storage of beverages at room
temperature during 28 days indicated that the |e¥dbitter orange concentrate and sweeteners had
considerable effects on chemical and microbial ertgs 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 physicotbal, microbial and sensory properties during 28
days at room temperature due to more appropriatéhighH content of fibers, lower microbial growthdan
theirs antioxidant and antimicrobial compounds. r€fme, bitter orange beverage with natural
sweeteners such as date and mulberry syrups celitdrioduced as functional ones which have so many
beneficial effects on human body especially fobdiics.
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