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# # 4573809023: MAJOR FOOD TECHNOLOGY

KEY WORD: MICROFILTRATION/ COLD STERILIZATION/

SPECIFIC CAKE RESISTANCE/ RICE WINE.
JINTANA SRIPUI: EFFECTS OF MICROFILTRATION CONDITIONS
ON FILTRATION PERFORMANCE AND COLD STERILIZATION OF
THAI RICE WINE MODEL. THESIS ADVISOR: ASST. PROF.
PASAWADEE PRADIPASENA, Sc. D., THESIS CO-ADVISOR: ASST.
PROF. CHIDPONG PRADISTSUWANNA, Ph.D., ASSOC. PROF.
WILLIAM L. KERR, Ph.D.,104 pp.

This research studied effects of 1) solid-liquid separations of fermented
liquor by filtration through cheesecloth, sedimentation for 3 hrs, and
centrifugation at 3000xg for 30 min.; 2) operating conditions of microfiltration
such as membrane pore size (0.10, 0.22, and 0.45 um), transmembrane pressure
(AP at 138, 276, 414, and 552 kPa), and stirring speed (0 and 100 rpm); and
3) size, size distribution, and concentration of suspended solids on microfiltration
performance in terms of permeate flux and specific cake resistance (o), as well as
microfiltered rice wine characteristics including pH, titratable acidity, alcohol
content, total soluble solids content, total suspended solids content, and yeast,
bacteria, and lactic acid bacteria counts. Microfiltration was used to eliminate
microorganisms and suspended solids in rice wine for cold sterilization.

The results showed that the three solid-liquid separation methods affected
concentration, size, and size distribution of suspended solids as well as yeast and
bacteria counts. Centrifugation gave the lowest suspended solid concentration
(0.02 wt%) as well as size and size distribution (0.3-20 um) and resulted in the
greatest permeate flux and o However, the separation methods did not affect the
characteristics and taste of microfiltered rice wine. Microfiltration could eliminate
microorganisms since the microorganisms were not detectable in the microfiltered
rice wine. Thus, microfiltration could be used for cold sterilization of rice wine.

The membrane pore size and stirring speed did not affect the a.. The o was
increased with AP following the equation o. = 4,13x10%(AP)"”®. Compressibility of
cake was 0.98 indicating that the cake of rice wine was highly compressible. The
membrane pore size and AP did not affect the microfiltered rice wine
characteristics. Yeast, bacteria and lactic acid bacteria were not detectable in all
microfiltered rice wine.

In addition, the results showed that the correlation of the o and the
suspended solid concentration (C; wt%) for all size and size distributions (1-20, 1-
200, and 1-400 pum) could be expressed as o= j + kC where j and k are the
empirical constants. At the same concentration, the greater the size and size
distribution of suspended solids, the lower the o.. Moreover, for all suspended
solid concentration (0.2, 0.5, and 1.0 wt%), as wt% of suspended solids which
having size > 45 um (W) increased, the o dccreased The correlation could be
expressed as o = x( 1/e*") with a high correlation (r* > 0.99), where x and y are the
empirical constants.
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w = Mass of cake per unit area of membrane (kg/m?)
W = Gram of suspended solids having size larger than 45 pm per 100 gram of
total suspended solids in rice wine

X = Empirical constants in Equation 4.3

y = Empirical constants in Equation 4.3

Greek letters

o = Specific cake resistance per unit mass (m/kg)

i = Specific cake resistance at reference pressure (m/kg)
o = Specific cake resistance per unit thickness (m/kg)
) = (Cake thickness (m)

> = Porosity of the cake

K = Dynamic shape factor

u = Dynamic viscosity of permeate (Pa-s)

Vi = VYolume ofa suspended solid particle (ml)

VRW = Volume of rice wine per particle (ml)

vgwr = Relative volume of rice wine per particle

) = Density of permeate (kg/m’)

Phore = Density of rice wine (g/ml)

Ps = Density of the particles comprising the cake (kg/m?)

Prs = Density of total suspended solid (g/ml)

Oy = Geometric mean standard deviation
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