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Extraction of Barberry Juice Based on the Filter Press Method: Study and Optimization of
Some Influential Factors Based on Response Surface Methodology (RSM)
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ABSTRACT: Barberry fruit is a native plant of Iran and belongs to the Berberidaceae family and is
available in different species and colors. Iran is the first producer of barberry in the world. The eating
fresh barberry fruits is limited due to spoilable, and the production of barberry-based products is one
of the important methods for reduocing the waste of this fruit. Fruit juice production is one of the
efficient methods in reducing agricultural waste. The filter press method is known as one of the
common and effective methods for the juice extraction. In the present study, the effects of the layer
height (at five levels of 15, 30, 45, 60 and 75 mm), cylinder diameter (at five levels of 40, 45, 50, 55
and 60 mm), and loading rate (at five levels 6, 12, 18, 24 and 30 mm/min) on the percentage of
extracted juice from barberry, juice density, moisture content of pomace, final pomace porosity,
specific energy consumption, and power consumption were studied and optimized. The results
showed that the change in input variables resulted in changes in the percentage of extracted juice in
the range of 33.9 to 51.8%, the juice density in the range of 1013.7 to 1047.2 kg/m3, the final pomace
porosity in the range of 2.6 to 12.8%, and moisture content of pomace in the range of 19 to 41%. The
results are suitable for optimizing the barberry water extraction process, using axial pressure devices
and can be used to determine the optimal operating conditions of the juice making devices.
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Figure 1- Scheme of the barberry water extraction system by filter press method 1) Laptop, 2) Multipurpose material-strength test machine,
3) Upper jaw, 4) Load cell, 5) Piston, 6) Cylinder, 7) Hard plates, 8) Fruit mass 9) Juice collection container, 10) Digital scale
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1. Response Surface Methodology
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Table 1- Levels of independent variables (cylinder diameter, layer height and loading speed) in the 40 performed experiments in this study
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Table 2- Results of the analysis of variance of amount and densi

p O)LAT

<ofeyss
oo
<ofeyss
oo
<ofeyss
of+V

<ofo\ses

of juice extracted from barberry fruit by filter press method

F oLl oSl

s Ol yo

10%/4 Y/AE-A P2 Joe

V.4/f BIOE-A \ A) il ;s
F5A/A YIVE-Y \ B) &Y glis)|
Y.o/f V/OE-Y \ ©€) 6,55 ce s
Ay 4/4E-4 \ AB

F1A Y/AE-q \ AC

Yy YISE-A \ BC

E-Y. Yy oxilosls

ol ol g polie uillg 4528 5l Jol> b
ool LS ¥ Jguz o olbmle—g,0 doles ob ga



(Fudgh ‘snlc) 1P laasl oF o,Llols AOY 0,90 oyl o s g (W0 \wy

WA b ol iy 4 glmlegps aloles yo b
S apsY el Casds e e /Y g igs
@ arg bl Fooglolog 5l Sope o a5 cul
J5 s s e b 58 ol il s
FoS Jow llaz Slay o g0 Jlade g /A 5l iy
~55 Jae 4z 81 nl by iael cssay (gigs AN
ool Jae G (V) oo o oads il jf e 3L ol
29 b gp (Gmotn 0 @V QUlE Joe ool il

Syl ool 4

gl o JEs sl yiie 4l 5 5 lolegs bline
A ol oo lp ol o g asy) ool
@ Slysd o pd (e pd Glire Sl olie
Cewdds do,d MY g </ (ygigud <Y L ol cus s
oy leme Bzl polie B ol Cop sl sl
VIV L ooy Ol o pd oo
del Cawsdy 2oy WY g /A e L g
g Aol o b ga ol ol aiin polie
2N g Ogiss YPEIN L pln iy 4 bl
98 Coli ol po aneS polie .ol Cawsds o Lo

() Wolee) (o lmlo—g i aloleo ;oD g8 coli culpo polie (il ylg a5 @S - Jgaor

(Table 3- Results of the analysis of variance of constant coefficients a and b in the force-displacement equation (Equation 1
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Table 4- Results of analysis of variance of dewatering start moment and o coefficient in equation (2
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Table 5 - Results of analysis of variance of moisture content and porosity of the remaining pulp of barberry fruit after the fruit juice
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Table 6- Results of the analysis of variance of specific energy and power consumption during the process of extracting juice from barberry

by filter press method
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Figure 2 - Changes in the dependent variables under the influence of independent variables. In each diagram, curves A represent the cylinder
diameter, curves B represent the height of the layer, and curves C represent the loading speed. A) effect of independent variables on extracted
juice, B) effect of independent variables on juice density, C) effect of independent variables on constant coefficient of a, D) effect of
independent variables on constant coefficient of b, E) effect of independent variables on juice point, F) effect of independent variables on
constant coefficient of a, G) effect of independent variables on pomace porosity, H) effect of independent variables on specific consumed
energy, |) effect of independent variables on power consumption
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Table 7- Fixed coefficients of linear models with two-factor interactions applied for the analyze of the variance of dependent variables
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Table 8- The data for the optimal points in each of the cylinders by software and validation of the predicted points
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