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1. Pulsed electric field
2. Electroporation
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3. Cold digestion method
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1. Cell disintegration index
2.Plexiglas
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Fig3 Influence of PEF treatment and extraction
temperature on the purity in extracted juice
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Fig2 Influence of PEF treatment and extraction
temperature on the concentration of sucrose in
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Tablel Properties of diffusion juices.

Obtained at 72C without
PEF-treatment

Diffusion juice type

Obtained at 40C with
PEF-treatment

Brix (%) 14.920.74 13.83:0.87°
Sucrose content (%) 13.26:0.53 12.54:0.67
Purity (%) 88.1%1.18 90.63:0.98
Colloidal compound (%) 0.1970.0127 0.092:0.009
Protein content (%) 0.045:0.002 0.052:0.004
Turbidity 0.945:0.14 0.6370.1¢
Coloration (IU) 92706:37C0° 5540:250°

Different letters indicate significant differendesrows (P-0.05)

1. ICUMSA


https://fsct.modares.ac.ir/article-7-10918-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 |

o kS 5 (PEP Gy (S0 Ole Slad 3 s

O 5 slo) 6,8

journal of food science & technology, 37(1),
73-86.

[5] Bouzrara, H., & Vorobiev, E. (2000). Beet
juice extraction by pressing and pulsed
electric fields. International Sugar Journal,
102(1216), 194-200.

[6] Angersbach, A., Heinz, V., & Knorr, D.
(1999). Electrophysiological model of intact
and processed plant tissues: cell
disintegration criteria. Biotechnology
Progress, 15(4), 753-762.

[7] Zimmermann, U. (1986). Electrical
breakdown, electropermeabilization and
electrofusion (pp. 175-256). Springer Berlin
Heidelberg.

[8] Chalermchat, Y., Fincan, M., & Dejmek, P.
(2004). Pulsed electric field treatment for
solid—liquid extraction of red beetroot
pigment: mathematical modelling of mass
transfer. Journal of Food Engineering, 64(2),
229-236.

[9] Eshtiaghi, M. N., & Knorr, D. (2002). High
electric field pulse pretreatment: potential for
sugar beet processing. Journal of Food
Engineering, 52(3), 265-272.

[10] Bazhal, M. 1., Lebovka, N. I, &
Vorobiev, E. (2001). Pulsed electric field
treatment of apple tissue during compression
for juice extraction. Journal of Food
Engineering, 50(3), 129-139.

[11] Wouters, P. C., Bos, A. P., & Ueckert, J.
(2001). Membrane permeabilization in
relation to inactivation kinetics of
Lactobacillus species due to pulsed electric
fields. Applied and  Environmental
Microbiology, 67(7), 3092-3101.

[12] Lebovka, N. I, Shynkaryk, N. V., &
Vorobiev, E. (2007). Pulsed electric field
enhanced drying of potato tissue. Journal of
Food Engineering, 78(2), 606-613.

[13] Lebovka, N. I., Shynkaryk, M. V., EI-
Belghiti, K., Benjelloun, H., & Vorobiev, E.
(2007). Plasmolysis of sugarbeet: pulsed
electric fields and thermal treatment. Journal
of food engineering, 80(2), 639-644.

[14] Lopez, N., Puertolas, E., Condon, S,
Raso, J., & Alvarez, I. (2009). Enhancement
of the solid-liquid extraction of sucrose from
sugar beet (Beta vulgaris) by pulsed electric
fields. LWT-Food Science and Technology,
42(10), 1674-1680.

[15] Maskooki, A., & Eshtiaghi, M. N. (2012).
Impact of pulsed electric field on cell
disintegration and mass transfer in sugar

Yve

S S o 4
Glos Sials el PEF L i s D Jlas iy
ool s e oS Bl s b 0 VY Sl Al
(1S oo ams £0 5 ¥0) ol los 3 alols ojlas
G b sl Cly oslae ot 1 i (glsbae sk
oDl ik e (S (Ble o VY sled) sane ol >
s sk a ol ool dlesl 56,8 ool ol e
oty e o S by b s S e S
Eroles 5o s mlaal hgy 5o A ols 5 chble
Slos 3 odal s ojlas 3 S s ol S ol 4o
O oled 4o sl Al sl S (Sl 4 VY
Dsd e S bS5 ekl ek el PEF L
olas il ol 5 adar gl bl b S5y o
S O UlF e oad Hk sy sled 4 LS juGer
wIp slm PEF 5ol e w13 o0 oSl
Mg bt e sdbe CL g pdidsd Bl sl SOl
Sl lsh hils A8 e Sl Ko W5 gls S8
gl slos J2alS @ Oy o Wl o e 51 S Lo
les 5o zlAmal b dolee Vb ol s 4 ol L
Oiee SoalS s (g 3l 503 oxlil o) 8 Blo a5 VY
oo el SLS S plsad pde Sy Pl
P s S e B L 3 8 Shosat S
5 Sl 53 Cupd o anisSaas (Rl Sl Al ol

6\.’«0 -0

[1] Van der Poel, P. W., Schiweck, H., &
Schwartz, T. (1998). Sugar Technology. Beet
and Cane Sugar Manufacture. Berlin:
Bartens, 88-107.

[2] Asadi, M. (2007). Beet-sugar handbook.
John Wiley & Sons.

[3] Bazhal, M., & Vorobiev, E. (2000).
Electrical treatment of apple cossettes for
intensifying juice pressing. Journal of the
Science of Food and Agriculture, 80(11),
1668-1674.

[4] Jemai, A. B., & Vorobiev, E. (2002).
Effect of moderate electric field pulses on
the diffusion coefficient of soluble
substances from apple slices. International


https://fsct.modares.ac.ir/article-7-10918-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 |

\Yav %JJ‘ No 093 Vo o‘)‘w.,.iv

Evolution of colorants in sugarbeet juices
during decolorization using styrenic resins.
Journal of food engineering, 89(4), 429-434.
[20] Praporscic, I., Lebovka, N., Vorobiev, E.,
& Mietton-Peuchot, M. (2007). Pulsed
electric field enhanced expression and juice
quality of white grapes. Separation and
Purification Technology, 52(3), 520-526
[21] Coca, M., Garc M. T., Gonzélez, G.,
Pefia, M., & Garg J. A. (2004). Study of
coloured components formed in sugar beet
processingFood chemistry, 86(3), 421-433.
[22] Mersad, A., Lewandowski, R., Heyd, B.,
Decloux, M. 2003. Colorants in the Sugar
Industry:  Laboratory Preparation and
Spectrometric Analysis. International Sugar
Journal, 105, 269-281.

Yvo

beet. Food and Bioproducts Processing,
90(3), 377-384.

[16] Protocols of SNFS. (2001). SNFS -
Societe Nationale des Fabricants de Sucre
(National Society of SugakManufacturers),
SNFES Ch 3-11, France.

[17] Cherniavskaia, L. I., Pustohod, A. P., &
Ivolga, N. S. (1995). Technochemical control
of granulated sugar and refined sudsalos,
Moscow (in Russian).

[18] Bradford, M. M. (1976). A rapid and
sensitive method for the quantitation of
microgram quantities of protein utilizing the
principle of protein-dye bindingAnalytical
biochemistry, 72(1), 248-254.

[19] Coca, M., Garcia, M. T., Mato, S.,
Carton, A., & Gonzélez, G. (2008).


https://fsct.modares.ac.ir/article-7-10918-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 |

JEST No. 75, Vol. 15, May 2018 ABSTRACT

Effect of Pulsed Electric Field treatment (PEF) on the quality of
raw juice extracted from sugar beets

Rezae , K. 1P Shahidi Noghabi, M. %, Behzad , Kh. 3, Maskooki, A.*

1. Ph D student of food processing department, &ebkdnstitute of Food Science and Technology (RIFS
Mashhad, Iran.
2. Associate Professor of Food Chemistry departnfitedearch Institute of Food Science and Technology
(RIFST), Mashhad, Iran.
3. Contribution from college of agriculture, Ferdawniversity of Mashhad, Iran.
4. Associate Professor of food processing depattrsasearch Institute of Food Science and Techgolog
(RIFST), Mashhad, Iran.

(Received: 2015/11/15 Accepted: 2016/02/01)

The conventional sugar extraction from sugar beset garried out at high temperature (70-73°C) and
long time (70 min). It resulted in high content iofpurities (such as pectins and melanoidins) in
extracted juice and high water and energy consampiihis work investigates the sugar extraction
from sugar beets pre-treated by pulsed electrid {lREF). The PEF pre-treatment was carried out at
field strength of 1.5 kV/cm and 20 pulses. The awntipn temperature varied from 20 to 72 °C. The
quality of extracted juice was characterized by sneag the content of soluble solids (°Brix),
sucrose content, juice purity, concentration ofaidél substances, and proteins. The result shbats t
juice obtained using mild thermal (40 °C) treatmdwats higher purity, lower concentration of
colloidal impurities (especially, pectins) and loveeloration. The obtained data confirms that “Cold
sugar extraction assisted by PEF treatment, pewbitsining of high quality juices. The application
of pulsed electric field (PEF) ensures a non-thérpgameabilization of cellular membrane that
improves the sucrose extraction yield.

Keywords: extraction, Sugar beet juice, Pulsed electric fidldce quality.
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