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Abstract

To prevent deterioration of the jujube wine quality by using heat sterilization while commercial production,
ultrafiltration and microfiltration were applied. The permeate flux and physicochemical properties of jujube
wine determined by MF and UF membrane (0.2 pm pore size and 50 K dalton cut off) were investigated.
The permeate flux increasing caused the increased operating pressure. The Hunter L value of jujube wine
treated MF and UF was increased and that of b value was decreased. The turbidity of jujube wine treated MF
and UF was largely decreased. And the values of pH, ethanol, total acid and soluble solid were decreased or
were at the same level comparing with untreated jujube wine. Retention percentage of sugar and organic acid
was more than 80% and was not influenced by operating pressure. Results of sensory evaluation indicated
that the color of UF was superior to un-treatment and commercial ones. And the flavor and taste were not
significantly different with untreated jujube wine. The quality deterioration of commercial jujube wine could
be improved by MF and UF. According to the sensory evaluation, there was also not difference between MF
and UF for preference test. Therefore, the quality of jujube wine could be improved by MF having better

separation yield efficiency than UF.
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Fig. 1. Schematic diagram of membrane separation sys-
tem.

Table 1. Specification of the membrane module
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Type Configuration Hollow-fiber
Material Membrane polymer Polysulfone
Process Microfiltration Pore size: 0.2 um
Ultrafiltration MWCO : 50K dalton
Operating condition Maximum Applied pressure 2 Kgf/em’
Maximum Applied temperature 80°C
pH range 1.0~14.0
Membrane surface area (cm’) 0.2 um 725
50K dalton 3900
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" Fig. 2. Effects of transmembrane pressure on the per-
meate flux of jujube wine using hollow-fiber MF and
UF system. (@: 0.2 um, O: 50 K)
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Fig. 3. Eﬂ'ectsofnmeonthepenneateﬂuxofjujubemne
using hollow-fiber MF and UF system. (@: 1.0 Kgf/cm ~
0.2 um, ®: 1.5 Kgf/cm™~0.2 um, A: 20 Kgffem’~0.2 pm,
OIO Kgf/em’~50 K, O: 1.5 Kgflem™~50 K,A: 2.0 Kgf/
em’~50 K)
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Table 2. Physicochemical properties of jujube wine using
hollow-fiber MF and UF system

Total Soluble

Membrane Pressure Turbidity Ethanol

pore size (Kgf/cm®) pH (660 nm) (%) ?;:‘; (“sI(s):-lii)
un-treated 439 1047 14 027 144
10 436 0068 13 027 129

. ;"F 15 435 0077 13 027 137
O2um)  Ho 436 0077 13 027 131
UF 10 436 002 13 027 112
sok 15 436 0023 13 025 110

20 434 0.022 13 024 113
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Table 3. Hunter L, a, b values of jujube wine using
hollow-fiber MF and UF system
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Table 4. Sugar contents of jujube wine using hollow-
fiber MF and UF system

Membrane  Pressure Hunter
pore size  (Kgfiem®) a b AFEab
un-treated 7925 362 5492 0
1.0 8516 300 4439 11.80
0 ;‘F 15 8681 339 4561 11.74
02 pm) 20 8620 329 4567 11.57
1.0 9179 068 4573 15.63
UF (50K) 15 9170 078 4599 15.40
20 9179 066 4499 1627

2 o9 83 AMdolzl & 4 Qlvt. wepd] dFE
< el F Ao o] W3lg Abs] B glr)(Table 3).
u] Ajed Aol Hunter Lgh-& 79.259 4 85.16~86.81 5
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110148, §slod5} Folt= 1501 4] 2 Rjo] & ne %
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%H#, Baumann %2 membrane pore sizeZ} 2
£ F290] o] ¢ gelHcin B 33lgl.en, Padilla
X099 100 K2} 500 K membrane-2 Hunter Lgte] %}o]
7} 9193 100 K, 50 K, 10 K membrane-2- pore size”}
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Membrane Pressure  Fructose Glucose Sucrose
pore size (Kgficm®) (mg/ml) (mg/ml)  (mg/mi)
un-treated 2.02 63.85 10.69
1. .6 55.0 .
MF 0 1.63 5.04 8.80
0.2 pm) 1.5 1.68 54.72 8.89
< M 2.0 1.64 54.97 8.93
1.0 1.62 51.27 8.39
UF (50 K) 1.5 1.63 51.85 8.46
2.0 1.63 51.59 8.46
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Table 5. Organic acid contents of jujube wine using hollow-fiber MF and UF system

Membrane Pressure citrate malate lactate acetate succinate
pore size (Kgf/cm®) (mg/mL) (mg/mL) (mg/mlL) (mg/mL) (mg/mL)
un-treated 0.27 0.26 0.98 0.41 0.39
MF 1.0 0.24 0.22 0.82 0.34 0.33
©.2 pm) 1.5 0.24 0.23 0.84 0.33 0.35
i 2.0 0.25 0.23 0.84 035 035
F 1.0 0.23 0.21 0.82 0.33 0.34
sg « 15 0.23 021 0.80 033 034
( ) 2.0 0.24 0.22 0.82 0.34 0.35
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Table 6. Effects of membrane separation on sensory characteristics of jyjube wine

Means

Characteristics LSD
commercial product MF (0.2 um) UF(50 K)

turbidity 3.667 2.000° 1.000° 0.3972
lightness 7.889" 4333 2.333° 1.0674
chroma 5.778 2.333° 1.778" 1.6025
sweet flavor 4778 4.667° 4.556"° 1.6350
sour flavor 5.889* 5333 4.778° 1.7872
burnt flavor 8.000* 5.222" 3.667° 0.8782
sweet taste 4.444° 5.000° 5.444° 1.8465
sour taste 6.778" 5.222" 4333 1.5525
cooling taste 6.444° 4.778" 4.222 1.6296

Means with the same letter are not significantly different.

Mean value from 9 replications.

““Means in the same row not followed by the same letter are significantly different (p<0.05).
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Table 7. Effects of membrane separation overall pre-

ference of jujube wine

o 7kel ANFEA-E AAA UL FAHE dF£3
Al g 22|32 0.2 ume] v Ao bt} kAl R}
2F(molecular weight cut-off) 50 K daltong! §}2]ed s}
g Ahgsle] o3t dSee] AR AR
A= Table 631 7ol vJehlich. Table 6& F-3j8]
Al e A A 58 FAHsles) vla
sl zpolo] A EE EA sl vephd Ao} 5
A A P Fee) ges $Ag] d3sd vsky
25 ghont Augn) viAdeln g gl a)go] 7}y
ohE R FREGLH, ol FHEE AHE
greol 242 A9 o 5 Addek w3 dxes A
%o| F-Ae|grcl o dhelogiut Xelgo] 74}
dlo} o]9] Axls= 71AH FA ]l Lgket &3 Ao}
dHsich. AEes F AFoR FEEY Aged
uhie] L AR & Aleldl| Xolzt A=, oA
o -2} ?&9—]“}% 7lell Aol F 7| A] E3led 714
A FA =2 aghdt bte] AolE AA SPoRE T
F317] Kahe Aoz vhebydr) dule} AW, ek
ejapel wmE zeo|E 7] 3, 5ol A
§- Azl Z3lA el =@l sl A e A
=7} Zo)siA] Eale] AMalElgdvhe et o
=3t Alute) b 9 o 3palef Alghew) 2}
ol & 7| AlfteHoh= v] AL e Bl

) e-g e A AEeE Al H iz} FAe
TAle 2202 um)a+ §helod3}2(50 K
dalton cut-off)®] A1 3 T8 FA}lslo] Table 7o) }ehl
gt A8 ghR-a] Aol & 38 Hol Z|&e) uhin
vt} MF et o0, nlAoz} FA I geloid} 3]

&, Algg, v

Means
Sample
Color Flavor Taste
un-treated L0.8678° 0.2622°  -0.1000"
commercial product -0.3956" 0.6011"  -0.6533°
MF (0.2 pm) 0.7056" 0.0622° 0.4911°
UF (50 K) 0.5578" .4767" 0.2622°
LSD 0.3889 0.6044 0.6350

Means with the same letter are not significantly different.
Mean value from 9 replications.

"“Means in the same row not followed by the same letter
are significantly different (p<0.05).
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