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A Study on the Cookery of Andong Sikhe(II)

—Physicochemical Changes upon Fermentation Temperature and Time—
Yoon Suk-Kyung
Department of Food and Nutrition, Andong National University

Abstract

To study the optimum fermentation and aging conditions for preparation of Andong Sikhe
which is consumed in the northern Kyungbuk province as a traditional beverage, Sikhe were
fermented and aged at 12°C for 48,60 and 72hrs and fermented at 40, 50, and 60°C for 2,3, and 4hrs
and then aged at 12°C for 20 hrs, Non-volatile organic acids and free sugars were analyzed by
GC and HPLC, respectively, and sensory test was performed.

Sikhe fermented at 40°C for 3hrs and aged at 12°C for 20hrs was evaluated the most favorable
one by sensory test. This Sikhe had the lowest pH 4.6~4.7 among sample and 14.6% of sugar.
The sugar content was lower than those of Sikhe Fermented at 50°C and 60°C. In organic acid
analysis, the concentration of malate 67.53%/mg in this Sikhe was the highest. Lactate,
succinate and maleate were produced more in this Sikhe than in any other ones. Oxalate which
was existed before fermentation was not found in the Sikhe, and a small amounts of citrate and
fumarate were produced. In sugar analysis, maltose was dominant 11.56%, glucose 1.25% and
fructose 0.45%.
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Table 2. Ingredients ratio of Sikhe

Ingredient Quantity (g)
Glutinous rice 1,000
Malt flour 360
Radish (Korean) 1,000
Ginger 100
Powdered red pepper 30
Water 6,00

* Only basic materials were used in this experiment.
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Scheme 2. Extraction and Analysis of Organic acid

Sikhe 40m|
160ml of MeOH
Shake
Filter
Take up 100ml
Evaporate to dryness (by rotary evaporator)
2ml of* |.S solution
2mi of BF3/MeOH
Reaction at 60°C for 25min
Into test tube

4ml of Sat. Ammonijum Sulfate

Shake
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Scheme 3. Conditions for Analysis of Organic acid

Instrument
Column

Varian VISTA 402 Capillary GC

Supelcowax 10 capillary Column / .32 mm x30

Column oven temperature : 70°C (hold 1 min) —1 0°C/min—210°C (9 min)

Carrier gas : No, 12psi

Injection : 0.2 pl with split mode at ratio of 1 : 30
Make up gas : No

Detector : FID at 1 x 10

Injector temperature : 230°C

Detector temperature : 250°C
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Scheme 4, Working conditions for free sugars analysis by HPLC

{nstrument Waters Associates 600A Pump with U 6K Univerasl Injector
Detector Waters Associates R—401 Differential Refeactometer
Attenuation 8 x

Column Carbohydrate-Analyssis Column (3,9mm x 30mm)

Mobil Phase Acetonitrile/Water (80/20)

Flow Rate 1.5ml/min

Chart Speed 0.5cm/min

Table 3. pHs and sugar concentrations of sikhe prepared under various conditions

%zTngle( C} Condition s 2 3 4
pH 5.90 5.80 6.87
Fermentation Sugarg 13.73 15.52 15.66
Conc. (%)
60
pH 5.78 5.88 5.94
Aging Sugar 17.0 17.0 17.4
Conc. (%)
pH 5.70 5.62 5.75
Fermentation Sugar 1.22 14.4 15.2
Conc; (%)
50
pH 5.23 5.67 5.82
Aging Sugar 13.6 14.9 16.0
Conc. (%)
pH 5.74 5.43 5.21
Fermentation Sugar 11.53 13.46 14.35
Cone. (%)
40
pH 4.89 4.66 4.65
Aging Sngar 13.4 14.6 15.0
Cone. (%) 13.
hrs 48 60 72
12 pH 5.89 5.59 5.38
Sugar 13.0 13.86 16.75
Conc. (%)
pH 6.25
Control Sugar 3.8
Conc. (%)
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Table 4. Compariscn of sikhe prepared under various conditions by sensory test

Tamp. (OC) hr Aroma Color Sweetness Sourness Texture Total eating\;;::::ty
2 3.3a 3.0a 3.2a 2.0a 4.5a 16.0a 6
60 3 2.7ab 3.2a 2.6a 1.8a 3.8bc 14.1a 3
2.4b 3.1a 2.7a 1.9a 3.2¢ 13.3a 1
3.4a 2.7a 2.9a 3.5a 3.3a 15.8a 8
50 3.1ab 2.9a 3.2a 2.5b¢ 3.1a 14.8a 1
2.8b 3.2a 2.8a 1.9¢ 3.5a 14.2a 1
3.8ab 3.1ab 2.5a 3.1a 3.8a 16.3ab 3
40 3 4.0a 3.7a 2.8a 3.1a 3.8a 17.4a 4
4 3.0¢c 2.6b 2.8a 2.6a 3.2a 14.2b 3
48 4.4a 3.9a 2.6a 3.4a 3.8a 18.1a 8
12 60 3.6a 3.6a 2.8a 2.8a 3.3a 16.1a 1
72 3.4b 3.5a 2.8a 2.7a 3.3a 15.7a 1

Saem letters show no significant difference at p = 0.05.
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Table 5. Comparison of Sikhe evaluated best at each processing temperature by sensory test

O
Tamp. (°C) hrs Aroma Color Sweetness Sourness Texture Total eating:’lzz:lity
60 2 2.4b 3.2b 3.2a 1.8¢c 2.2b 12.8 0
50 2 3.1ab 4.2a 2.8a 2.6b 2.7ab 15.4a 2
40 3 3.6a 3.6ab 2.8a 3.2ab 3.1a 16.32 7
12 48 3.1ab 2.3c 2.4a 3.6a 2.7ab 14.1a 1
Same letters show no siggnifcant difference at p = 0.05
Table 6. Extraction and analysis of organic acid (%/mg)
Orgarfiirgg'j STD MIX Control 12°C, 48hrs  40°C, 3hrs 50°C, 2hrs . 60°C 2hrs.
Lactate 45.46 1.12 8.05 22.51 5.33 7.14
Oxalate 43.06 0.14
Fumalate 28.41 0.28 2.69 0.35 0.63
Succinate 21.20 0.40 2.87 4.72 1.14 1.55
Maleate 21.42 0.26 0.24 0.30
Malate 443.55 73.16 148.31 67.53 58.99 38.87
Citrate 87.78 6.19 2.70 0.57 1.65 2.16
Totals 690.87 81.55 162.86 95.99 67.75 49.72
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Table 7. Analysis of free sugars (%)

Control 12°C, 48hrs 40°C, 3hrs 50°C, 2hrs 60°C, 2hrs
pH 6.25 5.78 4.66 5.23 5.92
Fructose 0.45 0.45 0.45 0.50 0.40
Glucose 0.55 1.05 1.29 1.67 1.53
Maltose 5.50 9.25 11.56 11.37 11.39
Total 6.50 10.75 13.50 13.54 14.32
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