J Korean Soc Food Sci Nutr
34(2), 277 ~284(2005)

A Fd FtstE A

Non Thermal Process and Quality Changes of
Foxtail Millet Yakju by Micro Filtration

Yeung Joo Kang", Young Ju Oh? and Jeong Sam Koh®

'Dept. of Food Bioengineering, Cheju National University, Jeju 690-756, Korea
ZDept. of Hotel Culinary Arts, Cheju Halla College, Jeju 690-708, Korea
3Faculty of Horticultural and Life Science, Cheju National University, Jeju 690-756, Korea

Abstract

Micro-filtration (MF) or ultra-filtration (UF) system with hollow-fiber cartridge was introduced in order
to improve the quality level of commercial foxtail millet Yakju, which has an off-flavour and/or undesired
colour after the thermal treatment. The filtration effects of cartridges such as MF (0.65, 0.45, 0.2, 0.1 pm)
and UF (500 K dalton) were investigated. The physicochemical and sensory characteristics of the Yakju were
then evaluated during the 6 months storage at room temperature. The exclusion ability of microorganism in
samples was confirmed in all cartridges, but 0.45 nm MF-cartridge was suitable in the Yakju manufacture
due to its superior filtration rate and efficiency. Changes in reducing sugar and colour difference of foxtail
millet Yakju untreated or treated by heat (65°C X 10 min) were observed during the storage; after 6 months
the L-value of thermal-treatment sample was decreased and its b-value, however, significantly increased
so that its color became dark, in comparison to non—thermal treatment sample. This decrease of reducing
sugar is assumed that color change is associated with non-enzymatic browning reaction. Sensory quality of
foxtail millet Yakju produced by non-thermal treatment was better than that of thermal treatment.
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Table 1. Hollow-fiber cartridges used for micro- and ultra-filtration of foxtail millet Yakju

Filtration area

Inner dia. Operating pressure

Model” (cm?) Pore size (mm) of inlet (psi) Remarks
CFP-6D-4A 460 0.65 pm 0.75 0 MF?
CFP-4E-4A 420 0.45 um 1 1.0 MF
CFP-2E-4A 420 0.2 pm 1 25 MF
CFP-1D-4A 460 0.1 um 0.75 25 MF
UFP-500C-4A 650 500 K 0.5 25 UF”

“Model in AmershamBioscience Corp.
Pmicro—filteration. Pultra-filteration.
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Fig. 1. Changes in the permeate flux of foxtail millet Yakju
using MF and UF cartridges with different pore size.
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Fig. 2. Changes in the permeate flux during continueous
filtration of foxtail millet Yakju using 0.45 um MF car-
tridge.
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Table 2. Comparison of viable cell numbers in foxtail millet Yakju filtered through various membrane cartridges

Cell numbers (CFU/mL)

Membrane cartridge

Total cell number Yeast Mold

Original sample" 25x%10° 0.7%x10° 1.4x10°
0.65 im ND? ND ND
0.45 pm ND ND ND
0.2 um ND ND ND
0.1 pm ND ND ND
500 K ND ND ND

l)Original sample filtered by a cylindrical filter paper with 1 Um pore size for industrial micro filtration use.

?Not detected.
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Fig. 3. Changes in reducing sugar of foxtail millet Yakju
fillered through various membrane cartridges during stor-
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Table 3. Physical and chemical properties of foxtail millet Yakju filtrated with hollow-fiber system during storage

Storage time (weeks)

0 8 16 24
0.65 mm 12.5 131 12.9 13.0
Ethanol 0.45 Im 12.4 13.2 12.9 12.9
(15°C). % 0.2 um 12.3 13.2 13.0 12.9
’ 0.1 Um 12.3 13.2 12.9 13.0
500 K 12.3 13.3 12.8 12.9
0.65 um 0.433 0.409 0.402 0.410
Total acidity 0.45 Im 0.430 0.423 0.402 0415
(V). % 0.2 pm 0.424 0.415 0.410 0.415
’ 0.1 um 0.418 0.409 0.402 0.412
500 K 0.418 0.417 0.407 0.412
0.65 um 10.9 10.4 10.2 10.2
Soluble solid 0.45 pm 10.9 10.4 10.2 10.3
(°Brix) 0.2 1m 10.8 10.4 10.2 10.3
0.1 um 10.8 105 10.2 10.2
500 K 10.7 10.4 10.2 10.2
0.65 um 43 4.2 45 4.6
0.45 pm 43 4.2 45 4.6
pH 0.2 um 42 4.2 45 46
0.1 Um 4.2 4.2 45 46
500 K 4.2 4.2 4.5 4.6
0.65 Im 0.0132 0.0095 0.0061 0.0104
Optical density 0.45 um 0.0133 0.0072 0.0059 0.0101
(660 nm) 0.2 im 0.0128 0.0093 0.0073 0.0107
0.1 pm 0.0106 0.0094 0.0067 0.0109
500 K 0.0092 0.0104 0.0072 0.0112
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‘Table 4. Results by triangle difference test for foxtail millet Yakju filtered through various membrane cartridges

Pore size
0.65 um 0.45 um 0.20 um 0.10 um 500 K dalton
No. of correct answer 7 8 9 9 10
Significant level NSV NS NS NS NS

UNS: not significantly different (p<0.05) by “Signifikanztab-Einfache Dreieckspreufung” (18).

A= 167071 = o) TAF R oA Q) Aozt A H &,
o)l AR A AL G2 A A x e} vl W] EAAQ oA
ol sleAE #HE 4= oh(17). ¥ AR FF 24709 &

o Follx] ofsute]l EZ 37] 065 um, 0.45 um, 0.20 um,
0.10 um ¥ 500 K dalton®Z oy #&] 247+ 7,8 9,9 & 10742
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Table 5. Results of simple difference test for foxtail millet
Yakju produced by thermal or non thermal treatment

Same/ Paired sample Sum
different ~ Same pair (AA) Different pair (BA)

Same 14 7 21
Different 11 18 29
Sum 25 25 50

A non thermal treatment, B! thermal treatment.

Astrigent
9

T 6
N - Yakju produced by non thermal
- Yakju produced by thermal treatment

9

Clear & fresh taste Sour taste

Fig. 8. Quantitative descriptive analysis for sensory char-
acteristics of foxtail millet Yakju produced by thermal or
non thermal treatment.

Table 6. Results of preference test for foxtail millet Yakju
produced by thermal or non thermal treatment

c . Thermal Non thermal
haracteristics
treatment treatment
Color 7.2£0.92 69+1.23
Flavour 58+131 6.9£0.93
Taste 6.0+0.78 741058
Mouthful feel 59%1.18 7.2+0.81"
Overall 5.7+0.82 71087
“Significantly different (p<0.05) by T-test.
o). stel] i3k AEE A 07 2AE A vl A
& A gq2ntd FAAsty AR 5thE 4% =2 4 9l
R A2 7t ol &3t 8}5v] 7t glodr] WEUA AL R ALE
), o2 d AT AT vled 2ol A3 F5F W
9 Aol Wt F AR 2kl Aol7t A917] BEoln of
ol BEAANHNE 12 Bd D Aol & & ok
B, o5 F2 FF) T 7| £ 24P 3}E Table 6

vhehd nhe} o), Al Aol %, o, kel =7, kA
N EEolA HlAF A2 F8 AT AT A F ol
lste] AR o 43L& & UNATHP<0.05).

O (=13
pei =
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IEASE Axside. v ZtdAdd $2 4T AR
A% Z FAMEE 2A4sh7] $)shed 065, 045, 02 2 0.1
um#] MF(micro-filtration) 7} E&] 2] ¢} 500 K] UF(ultra-
filration) 7FE 2] 2] & FEAtete] 39 27 whE A2
TAA) RS AEd AET 2E o stEA
A AR AA T #HR oy o3 S B A
oA 045 pm % 7FER A7} AR AoR EAE A
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