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Abstract

This study was attempted aimed to prepare of Andong sikhe by pure culture inoculation and to improve
storage stability by the addition of stabilizers to the product. Lactobacillus delbreuckii was selected for pure
culture inoculation in the fermentation. The effect of stabilizers on the sedimentation, sensory evaluation
and viscosity of Sikhe were investigated during the fermentation of traditional Andong Sikhe stored at 4T
Morphological characteristics of Sikhe were determined by scanning electromicrograpy. Among the stabilizers
added to the traditional Andong sikhe Na-alginate was found to be best stabilizers. When the product was
evaluated by the sensory panel, the auuition of stabilizers up to 0.1% level actually increased the acceptability
of the product, while the concentration of more than 0.2% stabilizers affected the acceptability of the negatively.

Stkhe added Na-carboxymethyl cellulose and Na-alginate showed highest viscosity on the 2nd day of fermen-
tation, while homogemzed Andong sikhe with Carrageenan showed the highest peak in viscosity on the first
day of fermentation. Lactic acid bacterial count reached to 3.2X10%/m/ after 20 days of storage. The surface
and cross section of rice was observed by scanning electron microscope. As the fermentation proceeded
holes on the surface increased, and nearly empty cell wall remained at the later stage of fermentation. Use
of pure cultured inoculum of L. delbreuckii supported the rapid build up of the lactic acid bacteria and conse-
quently the whole process of the fermentation was shortened. The acceptability and product quality were
improved by use of L. delbreuckii inoculum.
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Soaking and Extraction
at 35-40C for 2~3 hrs
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Steamed rice
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Saccharification

35-40C 3-5hrs.

L. delbreukii
Fermentation
25C 48 hrs.

Refrigeration

Fig. 1. Preparation of traditional Andong sikhe by L.
delbreukii.
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Table 1. Effect of Na-carboxylmethyl cellulose(CMC) on sedimentation of Andong sikhe prepared by L. delbreu-

kii.
CMC(%)
Time 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
Degree of sedimentation (m/ supernatant)
0 0 0 0 0 0 0 0 0 0 0 0
1 30 26 22 16 13 16 10 5 2 0 0
3 35 30 27 19 16 21 14 7 4 0 0
6 37 32 28 20 18 22 16 9 6 0 0
12 39 34 29 21 185 23 17 11 8 0 0
24 40 36 30 29.5 19 24 175 13 10.5 0 0
48 41 36 30 22 18 25 18 14 13 4 0
72 40 38 32 23 19 26 20 15 15 4 0
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Table 2. Effect of Na-Alginate on sedimentation of Andong sikhe prepared by L. delbreuki.

Na-Alginate(%)
Time 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
(hr) Degree of sedimentation (m/ supernatant)
0 0 0 0 0 0 0 0 0 0 0 0
1 30 23 19 20 23 9 2 0 0 0 0
3 35 27 21 23 24 14 3 0 0 0 0
6 37 29 21 24 25 15 4 0 0 0 0
12 9 3 2 25 255 16 4 0 0 0 0
24 40 31 23 255 26 175 5 0 0 0 0
48 41 31 24 26 18 7 0 0 0 0 0
72 43 34 25 27 27 20 9 0 0 0 0
Table 3. Effect of Carrageenan on sedimantation of Andong stkhe prepared by L. delbreukii
Carrageenan (%)
Time 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
(hr) Degree of sedimentation (m/ supernatant)
0 0 0 0 0 0 0 0 0 0 0 0
1 30 21 20 21 17 22 15 14 10 5 3
3 35 25 23 23 18 27 16 15 13 6 4
6 37 26 25 24 19 28 17 16 14 8 6
12 39 27 26 25 20 29 18 17 16 10 7
24 40 28 27 26 21 30 19 18 16 105 8
48 41 30 28 27 22 30 18 19 16 10 8
72 43 30 30 27 23 30 20 19.5 16 11 8

Table 4. Effect of Na-carboxymethyl cellulose(CMC) on sedimentation of homogenized Andong sikhe prepared

by L. delbreukii.

CMC (%)
Time 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
(hr) Degree of sedimentation (m/ supernatant)
1 0 0 0 0 0 0 0 0 0 0 0
1 2 3 3 2 2 2 1 1 0 0 0
3 3 5 3 2 25 2 2 1 1 0 0
6 4 7 5 4 35 35 2 2 1.5 0 0
12 6 13 9 6 5 45 3 2 15 1 0
24 9 20 14.5 9 8 7 10 4 2 1 0
48 20 28 26 18 15 13 10 5 35 2 0
72 27 31 30 24 21 185 26 8 5 3 2
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Table 5. Effect of Na-Alginate on sedimentation of homogenized Andong sikhe prepared bt L. delbreukii.
Na-Alginate (%)

Time 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
Degree of sedimentation (m/ supernatant)

0 0 0 0 0 0 0 0 0 0 0 0
1 2 2 15 15 25 4 4 1 1 0 0
3 3 3 2 3 4 3 2 0.5 0 0
6 4 3 4 2.5 45 5 3 1 0 0 0
12 6 6 55 5.5 75 8 6 2 0 0 0
24 9 95 9 10 11 10 7 4 3 0 0
48 20 18 18 20 17 13 9 4 5 2 0
72 27 26 25 26 20 15 11 5 4 3 0

Table 6. Effect of Carrageenan on sedimentation of homogenized Andong sikhe prepared by L. delbreukii.

Carrageenan (%)

Time 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.50 0.70 1.00
Degree of sedimentation (m/ supernatant)
0 0 0 0 0 0 0 0 0 0 0 0
1 2 15 1 1 1 1,5 1.5 1 2 1 0
3 3 2 2 2.5 2 2 4 3 3.5 25 0
6 4 3 25 35 3 4 5 5 4 4 0
12 6 5 5 6 6 7 10.5 11 0
24 9 8 8 9 9 14 18 18 9 8 0
48 20 17 195 20 20 24 25 225 18 10 4
72 27 25 26.5 275 27 27 27 24 19 11 4

Table 7. Changes of viable cell and lactic acid bacteria of Andong sikhe incabated by L. delbreukii during
fermentation and storage at 4C

Days
0 1 2 3 4 6 8 10 15 20
Viable cell counts 1000 3200 3600 33.00 24.00 12.00 7.00 5.00 4.50 3.00
Lactic acid bacteria 300 3000 3200 2200 12.00 6.00 4.50 3.50 3.21 2.95
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Table 8. The effects of stabilizers (0.1%) viscosity of andong sikhe during fermentation and storage at 4C

Stabilizer Days

0 1 2 3 4 6 8 10 15 20
Control 1.30 1.34 1.36 1.36 1.36 135 133 1.33 132 13
cMC 1.39 140 145 1.38 1.37 1.36 1.35 1.36 1.35 13
Na-Alginate 1.30 133 1.38 137 1.36 1.36 1.36 136 135 1.3
Corrageenan 1.32 1.35 1.38 1.38 1.38 1.36 1.36 1.36 1.36 1.3

Table 9. The effects of 0.1% stabilizers on viscosity of homogenized Andong sikhe during fermentation and

storage at 4C

Stabilizer Days

0 1 2 3 4 6 8 10 15 20
Control 1.24 131 1.28 1.23 1.21 1.21 1.20 1.20 1.19 11
CMC 126 142 1.45 141 1.38 1.36 1.35 1.35 1.35 1.3
Na-Alginate 1.38 141 144 140 1.40 1.36 1.35 135 1.35 1.3
Corrageenan 141 145 143 141 140 1.37 1.38 1.38 1.38 13

Table 10. Sensory evaluation of Andong sikhe prepa-
red by L. delbreukii different levels of sta-

Table 11. Sensory evaluation of homogenized An-
dong stkhe prepared by L. delbreukii con-

bilizers taining different levels of stabilizers
. Concentration . Concentration
Stabilizer Stabilizer
0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30 0.00 0.01 0.03 0.05 0.10 0.15 0.20 0.30
CMC 62 58 61 62 62 61 60 57 CMC 64 63 64 65 65 64 62 59
Na-Alginate 62 60 61 62 63 63 60 56 Na-Alginate 64 62 62 63 64 62 60 58

Corrageenan 62 6.0 60 63 63 63 6.0 55

Corrageenan 64 66 66 67 68 66 64 6.0

Table 12. Statistical treatment for taste of Andong sikhe prepared by L. delbreukii.

Sou'rc? of Sum of DF Mean F Significance

Variation Squares Square of F

Main Effects 1071 9 119 20.191 .000
X2 011 2 ,005 919 422
X3 1.060 7 051 25.697 000

Explained 1071 9 119 20.191 000

Residual 083 14 006

Total 1.153 23 050
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Table 13. Statistical treatment for taste of homogenized Andorn. sikhe prepared by L. delbreukii.

Sou.rcg of Sum of DF Mean F Significance
Variation Squares Square of F
Main Effects 1.317 9 146 20.325 000
X2 476 2 213 29.562 .000
X3 892 7 127 17.686 000
Explained 1.317 9 146 20.325 .000
Residual 101 14 007
Total 1418 23 062

5 DAYS (500X)

P i ¥

3 DAYS (500X) 20 DAYS (500X)

Fig. 2. Scanning electromicrography (Surface) of Andong Sikhe prepared with L. delbreuckii during ferment
ation and storage at 4T.
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Fig. 3. Scanning electromicrography (Section) of Andong Sikhe prepared with L. delbreuckii during ferment

ation and storage at 4T.
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