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Abstract

This study aimed to investigate of Andong sikhe by using pure culture inoculation technique and the
improvement of storage stability by the addition of stabilizers to the product. Microorganisms were selected
for the pure culture inoculation in the fermentation. The changes in chemical composition such as total acidity,
sugar content, amino acid and various forms of nitrogen during fermentation were determined. The changes
in pH of the product, the enzyme activities and the population of lactic acid bacteria and yeast were also

followed in the process of fermentation.
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Fig. 1. Protocol for the preparation of Andong sikhe.
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Fig. 2. Changes of pH of Andong sikhe during incubation
with each treatment. Control: ®—@, LTLT: B—M, Ad-
justed at pH 6.5: &—aA, Homogenized: O—C
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Fig. 3. Changes of titratable acidity of Andong sikhe

during incubation with each treatment. Control: @—@,

LTLT: M—M, Adjusted at pH 6.5: A—aA, Homogenized:
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Fig. 4. Cell growth of Andong sikhe during incubation
with each treatment. Control: @—@, LTLT: R—HN,
Adjusted at pH 6.5: A—aA, Homogenized: O—O
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Fig. 5. Changes in pH of Andong sikhe during incubation
with each single culture. L. bulgaricus LBS 47: —@,
L. acidophilus 1.AS 10: B—W, Lc. lactis LLS 56: A—aA.,
S. cerevisiae SCS 5: O—CO
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Fig. 6. Changes in titratable acidity of Andong sikhe
during incubation with each single culture. L. bulgaricus
LBS 47: @—®, L. acidophilus 1L.AS 10: @—W, Lc. lactis
LLS 56: &A—A, S. cerevisiae SCS 5: O—O
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Fig. 7. Growth of during incubation with each single
culture in Andong sikhe. L. bulgaricus LBS 47: —@,
L. acidophilus LAS 10: B—M, Lc. lactis LLS 56: A—A.,
S. cerevisiae SCS 5: O—O
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Fig. 8. Changes of pH during incubation with mixed
culture of lactic acid bacteria and yeast in Andong
sikhe. L. bulgaricus 1LBS 47+8S. ceraevisiae SCS 5: @—@,
L. acidophilus LAS 10+S. ceraevisiae SCS 5: #—M, Lc.
lactis LLS 56+S. ceraevisiae SCS 5: A—A
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Fig. 9. Changes of titratable acidity during incubation

with mixed culture of lactic acid bacteria and yeast in

Andong sikhe. L. bulgaricus SML 47+S. ceraevisiae SY

5: @—®, L. acidophilus LAS 10+S. ceraevisiae SCS 5:

B—W, Lc. lactis LLS 564S. ceraevisiae SCS 5: A—A
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Fig. 10. Growth of during incubation with mixed culture
of lactic acid bacteria and yeast in Andong sikhe. L.
bulgaricus LBS 47+S. ceraevisine SCS 5: @—@, L.
acidophilus LAS 10+S. ceraevisiae SCS 5: B—M@, Lc.
lactis LLS 56+S. ceraevisiae SCS 5: A—A
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Fig. 11. Changes of pH during incubation with mixed

culture of lactic acid bacteria and yeast in Andong sikhe.

L. bulgaricus 1LBS 47+L. acidophilus LAS 10: @—@, L.

buigaricus LBS 47+Lc. lactis LLS 56: M—M, L. acido-

philus LAS 10+Lc. lactis LLS 56: &A—A
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Fig. 12. Changes of titratable acidity during incubation
with mixed culture of lactic acid bacteria and yeast in
Andong sikhe. L. bulgaricus LBS 47+L. acidophilus 1.AS
10: ®—®, L. bulgaricus LBS 47+Lc. lactis L1LS 56: B—W,
L. acidophilus LAS 10+Lc. lactis LLS 56: A— A&
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Fig. 13. Growth of during incubation with mixed culture
of lactic acid bacteria and yeast in Andong sikhe. L.
bulgaricus LBS 47+L. acidophilus LAS 10: @—@, L. bul-
garicus LBS 47+Lc. lactis LLS 56: B—W, L. acidophilus
LAS 10+Lc. lactis LLS 56: A—A
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Table 1. General composition of Andong sikhe fermented with various treatment at the 3rd day of fermentation (%)

Strain Moisture Crude fat Crude protein  Crude fiber ~ NFE" Ash pH TA? “brix™
Control 88.17 0.51 1.16 0.08 9.90 0.19 3.5 0.84 11.2
SS 89.90 0.47 1.17 0.07 9.11 0.18 4.2 0.47 11.6
SA 89.06 0.41 1.17 0.08 9.13 0.18 3.8 0.76 114
SH 89.07 0.42 1.16 0.07 9.10 0.19 39 0.89 11.7
LBS 89.07 0.45 1.17 0.08 9.64 0.18 5.2 0.28 12.2
LAS 89.06 0.41 1.18 0.08 9.31 0.18 51 0.30 11.9
LLS 89.09 0.42 1.18 0.08 9.12 0.18 4.5 0.42 11.8
SCS 88.00 0.38 1.19 0.08 9.20 0.18 5.1 0.17 10.4
LBS+SCS 88.07 0.31 1.20 0.09 9.31 0.19 3.8 0.43 12.3
LAS+SCS 88.04 0.33 1.19 0.07 9.24 0.19 3.7 0.45 119
LLS+SCS 88.03 0.39 1.18 0.08 9.42 0.18 44 0.39 11.7
LBS+LAS 89.08 0.41 1.19 0.08 9.14 0.19 35 0.35 11.2
LBS+LLS 86.06 0.48 1.19 0.07 9.27 0.19 4.2 0.31 11.3
LAS+LLS  89.07 0.49 1.17 0.07 9.31 0.20 35 0.26 116

"NFE: Nitrogen free extraction.

“TA: Titratable acidity.
prix: Brix of sugar.
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Table 2. Sensory evaluation for taste of traditional Andong sikhe fermented with pure culture of lactic acid bacteria

and yeast
Sample
Inoculum LAS+ LAS+ LAS+ LBS+ LBS+ LLS+
Control ~ SS SA SH LAS LBS LLS SCS [pd 10 ois LIS  SCS  SCS
0.5% 41" 23 LT 42% 42 44 24 155 43" 42 35 42 40" 3.4
1.0% 339 329 347 33 43 43 349 27 33% 35 44 42* 45 32¢
2.0% 255 2.5% 15 25 397 471" 36" 1.6 43" 33%F  44% 35% 44" 32

*: In a column, means followed by a common leter are not significantly different at the 5% level.
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Table 3. General composition during the fermentation and storage at 4°C of Andong sikhe fermentation with mixed

culture (%)

Days

0 1 2 3 4 6 8 10 15
Moisture 88.06 88.07 89.07 88.07 88.24 88.61 88.74 88.87 88.93
Crude fat 0.23 0.29 0.30 0.31 0.41 0.51 0.52 0.51 0.52
Crude protein 1.13 1.13 1.18 1.19 1.19 1.18 1.12 1.06 1.05
NFE" 9.49 9.38 9.36 9.31 8.71 8.39 8.36 8.28 8.21
Ash 0.19 0.20 0.20 0.19 0.19 0.20 0.20 0.20 0.20
pH 5.2 44 4.0 3.8 39 4.3 4.1 4.1 4.0
TAY 0.18 0.43 043 0.43 0.30 0.34 0.32 0.30 0.33

“NFE: Nitrogen free extraction.
“TA: Titratable acidity.
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Table 4. Contents of organic acid in Andong sikhe
during fermentation and storage at 4°C (mg/100 g)

Fermentation and storage(days)

0 1 3 6
Lactic acid 0.49 6.25 18.10 19.37
QOxalic acid 1.24 1.18 1.04 0.99
Succinic acid 0.41 0.51 0.72 0.88
Citric acid 1.27 1.32 1.37 1.50
Malic acid 0.17 0.15 0.12 0.13
Fumaric acid 0.03 0.17 0.26 0.45
Malonic acid 1.35 1.03 0.70 0.65
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Table 5. Fatty acid composition of Andong sikhe with mixed culture during fermentation and storage at 4°C

Fatty acid Days

(%) 0 1 2 3 4 6 8 10 15

12:0 trace trace trace trace trace trace trace trace trace
14:0 1.23 1.29 1.33 1.32 1.32 1.31 1.39 1.28 1.30
16:0 26.53 28.50 30.08 30.33 3042 30.36 31.16 31.22 31.38
18:0 trace trace trace trace trace trace trace trace trace
18:1 24.38 23.36 22.02 21.74 21.47 21.29 18.87 19.47 19.50
18:2 44.67 44.06 43.59 43.15 43.81 43.87 44.15 44.38 4.16
18:3 2.19 2.09 1.98 2.46 2.00 2.14 2.80 2.65 2.66
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