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acid equivalent (mg/ml)
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Fig (3) Interaction of temperature and time on soluble solids constant pH 3, 4 and 5
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Table (2)Treatments for extraction of red beet

(min)obe (CC)les pH Slews (min)Obs () pH e
K Yo ¢ 1 \K Vo Y \
Vo Yo ¢ \N% Yo Vo Y Y
A\l Yo ¢ YA A\l Vo Y Y
e \o 0 \4 \e Ye Y 3
Vo Vo 0 A\ Yo A\l Y 0
Yo Vo 0 Y Yo Yo N h\
K Yo 0 YY K Yo Y \
Vo Y. 0 Yy Vo Yo Y A
Yo Yo 0 A} Y. Yo Y a
K Yo 0 Yo K Vo ¢ \ o
Vo Yo 0 ¥ Vo Vo ¢ 1
Yo Yo 0 YV Ye Vo ¢ \Y
Vo A\ ¢ YA K Yo ¢ \Y
\o Yo ¢ ¥4 Vo Yo ¢ A}

A\l Yo ¢ Vo
dop a5l AT 3 (sla el sl o gla ¥ g
Table (3) Process parameter levels for the optimal point
LT gl el g - s
Co yhlae (min) Ol ©C) bs pH
+ ATV A\ YVYYA 0.0 \

Jghous dal 3190 il ylg 50T —¢ gt

Table (4) Analysis of variance soluble solids
Sk b g yozes @blarys Sl o Ske  F Value p-value
o Prob>F

Jdoke 130/83 9 14/54 20//15 DRVARRR BIERPSS

A-pH 36/84 1 36/84 51/05 SUARRN
B-Temp 0/307 1 0/307 0/425 0/5222
C-Time 73/69 1 73/69 102/13 <efeen
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AB 0/644 1 0/644 0/8926 0/3566
AC 0/859 1 0/859 119 0/2890
BC 0/080 1 0/080 0/1109 0/7427
2
A 0/0000 1 0/0000 0/0000 0/9970
B? 1
1/98 1/98 2/74 0/1142
2
C 17/37 1 17/37 24/07 <afeee
s bl
e 13/71 19 0/7215
(Residual)
(Lack of 13/45 17 0/7912 6/10 0/1499
Fit)
oAl gl
(Pure 0.2599 2 0/1297
Error)
Cor Total Veg/0¢ YA

S35 DS 5 JS il 6T -0 Jsi

Table (5)Analysis of variance of total phenolic compounds

B [JOUFS S CPRCH PY 151 Sl e Sle p-value
=l Sla po § gaie LI S Sl e KL F Value Prob>F
Jde YOAA/AL q YA00/LY YEA/QN <e/ean) By
A-pH Yevan/ey \ Yevan/ey \VA4/YY <e/ean)
B_Temp \'V'/\o \ \'V'/\o "\Y"/\'/\ <'/"'\
C-Time VV00/Y+ \ VV00/Y+ Ver/Ve <efeeny
AB Vo/xe \ Ve/xe «JAQAY /YooY
AC ARVANY \ 14/4V \/VE ARAN%
BC YA/ \ VAN \/0A VYYEY
A2 YEY/VY \ YEY/VY ARVARS AR
B2 Y004/AA \ Y004/AA YYY/VE <afenn)
c2 V/4. \ V/4s AQ VARV
oblecil YAv/av 19 \1/8V
(Residual)
uf::)'\]-g r-LG )\b g;‘*‘]&
(Lack of LA 17 VYV YA 0.0755
Fit)
oA gl
(Pure \ 2 VoY
Error)
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Table (6)Analysis of variance of free radical inhibition response

C)—“—?L‘ 7 Z -val
Sl xS ale [5] as e e Sl p-value
o m e SN 4 Sla e (Sl F Value Prob>F
Jte To/8Y q £e/ AR <e/van Jls s
A-pH £V/A \ £V/A £10/14 <a/ven)
B-Temp Y/A+ \ Y/A» YVAY <v/van)
C-Time Y"Y’/'v \ Y‘~Y‘/~\/ Y"\'/YV <~/~~~\
AB */YAAY \ «/YAAY Y/A ARN
AC \/4¢ \ \/4¢ \4/YY ARRA
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Table (7)Predicted soluble solids, phenolic compounds and free radical scavenging activity and

laboratory results obtained at optimum point
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The red beet (Beta vulgaris L.) root is a significant botanical raw
material with proven positive effects on the human body. This plant
contains a substantial number of antioxidants, vitamins, fiber, and
natural pigments. Additionally, it is rich in phenolic compounds with
antioxidant properties. This study investigated the influence of pH (3-
5), temperature (15-25 °C), and extraction time (10-20 minutes) on
the concentration of soluble solids, phenolic compounds, and
antioxidant activity of the red beet root extract obtained. The
extraction process was performed using water: ethanol (1:1 ratio)
mixture. Ultrasonic waves with an intensity of 75% and a frequency
of 37 kHz were employed to facilitate the extraction process. Design
Expert software and response surface optimization method were used
for analysis. The results indicated that an increase in pH and
extraction time led to higher concentrations of total soluble solids,
phenols, and antioxidant activity. Moreover, -elevating the
temperature up to 20°C increased these responses, but temperatures
exceeding 20°C resulted in a decline in these values. The
experimental results obtained at optimal point suggested by the
software did not show a significant difference compared to the
predicted results by the model (p < 0.05).
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