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Abstract

The changes in life style today appear many ways. Many housewives turn away from home preparation
of the time consuming traditional foods, such as “Andong sikhe”. The importance, however, of succeeding
the traditional cuisines is getting appreciated widely nowdays. This study aimed to investigate the preparation
of Andong sikhe by use of pure culture inoculation and the improvement of storage stability by the addition
of stabilizers to the product. Lactobacillus delbreuckii was 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 determinded. The changes in pH of the proudct, the enzyme
activities and the population of lactic acid bacteria were also followed in the process of fermentation. The
Lactobacillus dominated in the beginning of the fermentation but the Streptococcus out numbered the former
as the fermentation proceeded. The crude protein content increased up to the 4th day of fermentation but
slowly decreased there after. The pH of the product rapidly decreased to 4.2 by the 2nd day of fermentation.
The total acidity reached to the 0.38% by the 2nd day of fermentation and kept on increasing slowly during
the fermentation. The free sugar consisted of 6 kinds including maltose and one unknown sugar. The amino
form nitrogen increased up to 38.5mg% at the 2nd day of fermentation and the product tasted best at this
time. The ammonia form nitrogen, water soluble and salt soluble protein decreased during fermentation.
Proline and aspartic acid were the two major free amino acids. The free methionine increased while the
free lysine decreased in the process of fermentation. The major amino acids of water soluble and salt soluble
protein were glutamic acid and aspartic acid. The arginine content of salt soluble protein increased as the
fermentation proceeded. Linoleic, palmitic and oleic acid were the three major fatty acids and occupy 90%
or more of the total fatty acids. The activities of acid protease and liguefying amylase reached to the maximum
at the 4th day of fermentation while those of saccharogenic amylase and lipase reached to the peak at the
2nd day of fermentation.
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Fig. 1. The proparation of traditional Andong sikhe
by, lactic acid bacteria
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Fig. 2. Flow chart for the fractionation of soluble
protein in traditional Andong sikhe by L. delb-
reuckii
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Table 1. Morphological and cultural characteristics
of SC-114 isolated from traditional Andong
stkhe

Table 3. Morphological and cultural characteristics
of LM-115 isolated from traditional Andong
sikhe

A. Morphological characters
1. Gram stain
2. Shape and size

: Positive
: Ovoid in pairs, 0.9 ym
in diameter

3. Motility : Non-motile
4. Growth : Indifferent
B. Cultural characters

1. Agar plate
A) Form : Circular
B) Elevation : Raised
C) Margin : Entire and smooth
D) Pigmet : Light yellow

2. Agar deeps colony: Echinulate
2. Nutrient broth : Sediment

Table 2. Physiological characteristics of SC-114 iso-
lated from traditional Andong sikhe

A. Morphological characters

1. Gram stain : Positive
2. Shape and size : Short chain, 0.6X5 um
3. Motility : Motile
4. Growth : Indifferent
B. Cultural characters
1. Agar plate
A) Form : smooth
B) Elevation : Raised
C) Margin : Convex and smooth
D) Pigmet : White or yellow

2. Agar deeps colony: Diamond-shaped
2. Nutrient broth : Turbidity

Table 4. Physiological characteristics of LM-115 iso-
lated from traditional Andong sikhe

. Catalase : Not liquified

. Gelatin : Not produced

. Growth at 45T : —

1. Catalase : Not liquified
Belatin : Not produced

3. Growth at 50T : Grown

4. Growth at 10T : Grown

5. Growth at pH 9.5 : Growth occured

6. Growth in the medium

DD U W N

. Growth at 15C
. Growth at pH 9.5
. Growth in, the medium

containing 6.5% NaCl

+

: Growth occured

: Growth

containing 6.5% NaCl : Growth

. Starch : Not hydrolyzed
8. Carbon sources for growth

~3

D-glucose : + Sorbitol : +
Sucrose  : + Mannitol : +
Fructose : + Inulin =
Maitose Inositol -
Cellobiose : + Citrate T =
Lactose T+ Malate =
Galactose : + L-Arginine : —

+: 90% or more of strains are positive
—: 10% or less of strains are positive

™ 6.5% NaCl gl X e g&o] 2=t o)
83 3 & w8l StreptococcusF o2 TR o]
Streptococcus CS-114(SC)E B v 5}dr).
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catalase 2-4J¢]%ith. Mannitol2 )23 ZE thel 4]
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. Carbon sources for growth

o0 =3

D-glucose : + Sorbitol : +
Sucrose : + Mannitol : —
Fructose : + Inulin 0 d
Maitose Inositol d
Cellobiose : + Citrate =
Lactose : + Malate .
Galactose : + L-Arginine : —

28I L citrate, malate 2 L-arginine2 o] £-3}1%
23hsich 9ol A =B colony7l Ao
A A B3 HA A diamond¥H 0.2 A} 2
9] e, Wi % 7e} A2)gy EA X Bergey's ma-
nual systematic bacteriology'®®] Lactobacillus<2.

FAH= Lactobacillus MC-115(LM)2.2 =93}t
A 2716 Lactobacillus%-2] 7o) o] wWa]sled
At} 't E AAdEte] ARAsbElg o A|7te)
Aol whEb] Streptococcus2] T-do] Bata) w4
st FoAFoRA A7 UMY FAZE UK
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Table 5. General composition of traditional Andong sikhe fermented with lactic acid bacteria at the 2nd day

of fermentation

Strains  Moisture Crude Crud‘e C.rude NFE Ash pH T'ot.al Be
fat protein fiber acidity

Control 88.14 0.50 117 0.08 991 0.20 419 033 12.2
SC "89.00 049 1.18 6.09 9.05 0.19 4.23 0.30 11.7
LM - 88.97 048 1.16 © 0.08 9.11 0.20 4.20 0.33 12.2
LD 89.02 0.42 118 0.08 9.10 0.20 420 0.38 12.8
LH 89.05 0.39 117 0.09 9.10 0.20 422 031 122
LB 89.07 043 118 0.09 9.03 0.20 418 0.36 109
LC 89.01 0.38 1.16 0.09 9.17 0.19 4.19 0.35 115
LA 89.06 0.49 1.20 0.09 8.96 0.20 4.22 0.31 12.3
ST 89.10 037 1.17 0.08 9.08 0.20 421 0.31 12.3
LM+LD 89.10 0.4 119 0.09 9.08 0.19 4.22 0.31 116
LM+LH 89.03 049 1.18 0.08 9.02 0.20 421 0.32 121
LM+LB 89.02 0.37 119 0.09 9.14 0.19 4.20 0.33 11.7
LM~+LC 89.01 0.39 1.18 0.08 9.14 0.20 419 0.35 11.8
LM+LA 89.05 045 1.18 0.09 9.04 0.19 422 0.31 116
LM~+ST 89.04 042 117 0.09 9.08 0.20 4.20 0.33 118
SC+LD 89.03 040 1.17 0.08 9.13 0.19 422 0.31 124
SC+LH 89.00 043 117 0.09 9.12 0.19 419 035 12.1
SC+LB 89.00 049 1.18 0.08 9.06 0.19 4.19 0.35 11.6
SC+LC '89.01 043 119 0.08 9.09 0.20 4.20 033 - 10.8
SC+LA 89.04 0.39 1.16 0.08 9.13 0.20 4.22 0.31 115
SC+ST 89.02 0.40 117 0.09 9.12 0.20 4.20 0.33 11.7

NFE: Nitrogen free extraction B,%: Brix of sugar

Table 6. Sensory evaluation for taste of traditional Andong sikhe fermented with gure culture of lactic acid

bacteria

Amount (m/) SC LM LD LH LB LC LA ST SC+LD SC+LH
0.5 6.55 6.40 7.50 6.80 6.50 7.55 6.15 5.30 7.20 7.05
1.0 6.90 6.75 7.95 7.50 6.90 7.85 6.90 5.85 7.45 740
2.0 7.00 7.20 845 7.55 7.15 820 7.20 6.40 7.90 7.80

Amount (ml) SC+LB SC+LC SC+LA SC+ST LM+LD LM+LH LM+LB LM+LC LM+LA LM+ST
05 6.55 6.60 6.45 6.25 6.80 6.85 6.60 5.80 6.40 6.30
10 6.90 6.90 6.90 6.90 7.00 7.10 6.95 6.65 7.00 6.70
2.0 745 7.05 7.35 7.05 7.15 7.35 725 7.15 7.35 7.10
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Table 7. Analysis of variance for the scores of sensory evaluation of Andong sikhe fermented with pure culture

of lactic acid bactaria

Source of Sum of DF Mean F Signif
Variation Squares Squares of F
Main effects 184.204 21 8.772 43.228 000
TREAT 123.838 19 6.513 32.095 .000
CSTB 60.466 2 30.233 148.992 .000
2-way Interactions 7.351 38 193 953 .552
TREAT CSTB 7.351 38 193 953 .552
Explained 191.555 59 3.247 16.000 000
Residual 109.575 540 203
Total 301.130 599 503

Table 8. Contentes of general composition during the fermentation and storage 4T of stkhe by L. delbreuc-

kit
Days

0 1 2 3 4 6 8 10 15 20
Moisture 8887 8890 8902 8913 8924 8961 89.74 8987 8993  90.00
Crude fat 024 0.28 042 0.46 0.49 0.52 0.50 0.51 0.53 0.55
Crude protein 112 1.12 1.18 1.21 1.29 119 112 1.06 1.05 1.05
Crude fiber 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
NFE 9.50 942 9.10 892 8.71 8.39 8.36 8.28 8.21 812
Ash 0.19 0.20 0.20 0.20 0.19 0.20 0.20 0.20 0.20 0.20
PH 5.10 423 4.20 417 4.15 410 4.08 407 4.03 4.00
Total acidity 0.27 0.31 0.38 0.38 0.40 0.40 041 042 0.44 0.46

NFE: Nitrogen free extraction
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Table 9. Changes of the total sugar and reducing sugar
of traditional Andong sikhe by L. delbreuckii
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of contents during fermentation and storage at 4T

Days
Sugar
0 1 2 3 4 6 8 10 15 20
Total sugar(%) 1054 1206 1224 1230 1235 1264 1284 1292 1301 1321
Reducing sugar(%) 6.60 5.80 524 5.12 4.02 5.16 5.42 5.55 5.80 5.92

Table 10. The free sugar of traditional Andong sikhe by L. delbreuckii during fermentation and storage at

4T
Days

Free sugar — 1 2 3 4 6 8 10 15 20

Fructose 541 444 3.87 3.65 3.55 350 346 312 342 3.52
Glucose 10.18 9.28 8.85 8.72 8.62 8.71 8.84 8.57 10.53 10.30
Sucrose 0.67 1.10 0.74 0.30 0.26 0.20 0.16 0.15 0.15 0.15
Maltose 71.54 7196  74.75 75.79 76.36 75.26 74.64 74.24 73.96 73.52
Lactose 347 3.03 2.29 1.69 1.03 0.82 0.88 112 1.34 145
Maltotriose 8.70 10.16 10.22 10.83 10.92 11.02 11.08 11.62 11.83 11.80
Unknown trace trace trace trace trace trace trace trace trace trace

Table 11. Changes of nitrogen compounds during fermentation and storage at 4C of traditional Andong sikhe
by L. delbreuckii

Nitrogen compound Days
0 1 2 3 4 6 8 10 15 20
Crude protein(%) 112 112 118 112 129 119 112 106 105 105
Amino nitrogen(mg%) 3750 37.80 3850 40.88 41.02 4102 4228 4340 4368 47.06
Ammonia nitrogen(%) 022 021 020 006 006 005 005 005 003 003
Water soluble protein(mg/mi) 18 145 126 110 103 099 097 096 095 094
Salt soluble protein(mg/m/) 321 321 29 281 269 262 255 250 242 238




Vol.7, No.3 (1992) FARE o8 AEFENHY AzPEel BE AT 267

Table 12. Free anino acids of traditional Andong sikhe with L. delbreuckii during fermentation and storage

at 4T (mg/100 mi)
Amino acid - - Days

0 1 2 3 4 6 8 10 15 20
Aspartic acid 26.8 271 273 28.2 28.7 289 29.1 29.2 29.3 294
Threonine 221 225 225 22.6 22.7 22.7 22.6 22.5 235 225
Serine 109 121 15.7 1 6.0 176 175 175 16.2 14.6 134
Glutramic acid 10.9 110 119 119 12.0 12.2 12.3 126 12.8 13.1
Proline 65.5 96.3 98.2 115.0 106.2 106.9 107.7 105.1 98.6 88.2
Giycine 92 12.0 12.2 12.2 12.3 123 129 13.1 133 147
Alanine 16.0 16.1 16.3 16.5 16.6 185 16.7 16.2 15.9 15.6
Cystine trace trace trace trace trace trace trace trace trace trace
Vaiine 119 120 130 121 123 125 131 113 110 10.9
Methionine 19 21 24 24 24 28 3.0 32 34 35
Isoleucine 89 10.0 10.0 10.1 10.3 10.5 10.7 9.0 7.3 6.4
Leucine 14.6 14.6 14.7 14.6 14.8 14.7 14.7 14.6 14.5 14.5
Tyrosine 9.2 112 115 118 114 112 105 9.0 8.7 85
Phenylalanine 13.0 154 14.6 15.7 16.0 16.0 16.0 16.1 15.9 15.7
Histridine 151 17.3 179 18.2 185 185 18.7 19.0 20.1 211
Lysine 6.9 69 54 5.3 52 52 5.1 5.1 5.0 39
Arginine 149 17.2 20.1 252 213 215 213 21.2 13.7 7.5

Table 13. Amino acids of water soluble protein from traditional Andong sikke with L. delbreuckii during fermen-

tation and storage at 4C (mg/g)
. . Days

Amino acid - —— 1 2 3 1 6 8 10 15 20
Aspartic acid 1064 101.6 97.7 95.6 93.3 88.1 84.1 79.5 78.8 78.6
Threonine 55.3 52.0 49.2 471 453 453 40.9 38.7 38.2 37.1
Serine ‘ 470 470 46.2 459 45.1 422 35.7 349 315 309
Glutramic acid 120.2 1122 109.7 109.2 108.1 105.3 103.1 97.7 93.1 92.8
Proline 84.7 858 90.2 94.8 1005 98.3 90.9 833 71.7 715
Giycine 55.6 50.5 482 46.1 45.7 449 444 420 40.2 39.6
Alanine 54.1 529 51.6 50.6 50.2 50.6 49.2 43.0 419 40.8
Cystine trace trace trace trace trace trace trace trace trace trace
Vaiine 46.2 469 46.9 479 48.6 49.7 482 46.5 442 43.1
Methionine 2.5 26 24 2.4 25 25 24 24 2.3 3.0
Isoleucine 51.2 50.8 47.1 453 444 430 394 353 339 320
Leucine 74.6 736 70.2 69.7 68.5 679 62.3 564 559 55.0
Tyrosine 37.7 320 229 18.3 159 14.1 16.5 223 276 35.1
Phenylalanine 85.2 84.1 68.5 67.0 62.7 59.3 56.4 47.0 409 374
Histridine 488 49.0 49.1 490 49.2 49.2 49.0 489 48.3 48.8
Lysine 532 53.6 539 54.0 57.0 60.0 49.7 48.7 48.0 471
Arginine 80.1 715 67.2 65.2 64.9 62.9 539 530 50.2 447
Az Z7hssch 2

6) 754 2 A& A ojolxt A W G £4 o ALAAF 44 2 LA



268 e

b

= BEA{LEGRE

Table 14. Amino acids of salt soluble protein from traditional Andong sikhe with L. delbreuckii during fermenta-

tion and storage at 4 (mg/g)
. . Days
Amino acid - — 1 2 3 4 6 8 10 15 20
Aspartic acid 103.6 1014 99.5 94.1 942 92.9 92.7 924 923 91.0
Threonine 413 426 429 375 364 327 34.1 4.1 A1 340
Serine 46.9 46.7 515 494 483 472 463 45.3 429 419
Glutramic acid 143.7 1379 1359 118.0 1109 106.2 105.8 105.7 105.5 104.7
Proline 77.1 71.6 68.2 65.3 63.9 61.0 59.0 559 53.2 50.9
Giycine 63.2 60.2 58.9 56.4 559 54.6 51.0 472 45.1 44.1
Alanine 58.2 56.9 55.3 53.0 51.2 489 486 421 428 419
Cystine trace trace trace trace trace trace trace trace trace trace
Vaiine 70.7 67.0 594 543 53.2 529 525 52.0 51.7 512
Methionine 5.0 51 52 6.0 6.2 6.4 6.0 5.7 54 50
Isoleucine 470 46.2 444 429 40.2 382 356 331 329 32.7
Leucine 72.5 676 58.9 57.2 50.3 469 56.9 58.9 64.2 65.2
Tyrosine 355 354 35.5 354 354 355 354 353 35.1 35.2
Phenylalanine 433 432 432 433 432 432 433 432 432 432
Histridine 65.1 623 60.8 58.7 554 532 509 472 452 420
Lysine 69.8 67.2 66.2 64.9 62.5 60.5 576 55.6 53.9 50.2
Arginine 40.9 410 425 43.1 49 452 469 50.6 53.1 570

Table 15. Composition of fatty acid of traditional Andong sikhe by L. delbreuckii during fermentation and storage

at 4T
. Days
Fatty acid — 1 2 3 4 6 8 10 15 20
12:00 trace trace trace trace trace trace trace trace trace trace
1400 143 149 153 1.52 1.52 151 159 148 1.50 1.56
16 : 00 26.73 28.40 30.28 30.53 30.62 30.56 3136 3142 31.58 30.98
18: 00 trace trace trace trace trace trace trace trace trace trace
18:01 24.58 23.56 2222 2194 21.67 2149 19.07 19.67 19.70 20.15
18: 02 4487 44.26 43.79 43.35 44.01 44,07 4435 4458 44.36 4437
18:03 2.39 2.29 2.18 2.66 2.20 2.4 3.00 2.85 2.86 2.94
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Table 16. The activity of protease, amylase and lipase of traditional Andong sikhe by L. delbreuckii during
fermentation and storage at 4T

Enzyme activity . Days

0 1 2 3 4 6 8 10 15 20
Acid protease(unit/ml) 0.69 1.79 1.83 1.92 1.94 1.89 188 184 1.71 1.69
Liquefying amylase(D%) 6.67 1200 1224 1279 1468 1257 1091 986 943 9.00
Saccharogenic amylase 0.96 243 3.56 3.17 305 294 276 233 2.25 2.01
(unit/m/)
Lipase(unit/m/) 0.07 008 010 010 009 009 008 007 006 005
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