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Effects of the Ratio of Solute to Solvent on the Leaching Kinetics of Water
Soluble Solids in Jujube (Zizyphus jujuba) Using a Hot-Water Batch System

Tae Hoon Ham, Sun Min Jang', and Won Byong Yoon*

Department of Food Science and Biotechnology, College of Agricultural and Life Science, Kangwon National University
!'Sangol farm Co. Ltd.

Abstract

We developed leaching kinetics models and a convective mass transfer model for water soluble solid in jujube (Zizy-
phus jujube) fruits with hot water. Hot-water leaching process was conducted at 90°C for 100 min. The ratio of sol-
vent (volume, mL) to solid (mass, g) was set to varied ratios of 1:6, 1:8, 1:10, and 1:12.5. The mass transfer
coefficients (k) were determined based on the 1st- and 2nd-order kinetic models. The amount of solvent influenced
the extraction rate and yield. A higher extraction rate and a higher yield were obtained from a lower solvent to sol-
ute ratio (1:6, 1:8, 1:10) compared to high ratio (1:12.5). This implies that an appropriate amount of solvent (i.e.,
water) is necessary to conduct the extraction process of jujube fruit.
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Fig. 1. Changes in water soluble sugar in jujube fruit in brix
during hot water extraction.
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Fig. 2. Curve fitting to determine the &, upon the solid (g) to

solvent (mL) ratio of jujube extraction. R? values of each curve

fitting were shown in Table 1. C, = the saturation solubility; C, =
the water soluble solids concentration at time 7.

Table 1. k, (m/s) and R’ upon the solid to solvent ratio of
jujube extraction were obtained from the regression analysis
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Fig. 3. Comparison of experimental data and the 2nd-order
kinetics curves for the control with different ratio of solid to
solvent of jujube extraction. Y=C/C,—1, where C,g=the
saturation solubility; C, = the water soluble solids concentration at
time 7.

Table 2. k, (m*/kg-s) and R* upon the solid to solvent ratio of
jujube extraction were obtained from the regression analysis.

Solid to solvent (g/mL) ky (m/s) R’ The curve fitting was performed based on the 2nd-order
1:6 1.076x10* 0.9927 reaction Kinetic model presuming that the transferring
1:8 0.917x10* 0.9511 remainder of water soluble solids into the water after quick
1:10 0.867x10% 0.9949 extraction of dissolved solute is the rate determining step
1:12.5 0.859x10* 0.9967 Solid to solvent (g/mL) k, (m*/kg-s) R?
1:6 1.24x10° 0.9051
1:8 1.58%107 09177
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Fig. 4. Changes in extraction yield of jujube syrup during
leaching at different ratio of solvent.
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Fig. 5. Yield of jujube syrup at different ratio of jujube to
solvent. Yield was calculated from the concentration of sugar at
540 min of leaching.
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