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Changes in Chemical Composition of Traditional Ewhaju druing Brewing
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Department of Home Economics, King Sejong Universily

Abstract

Chemical composition was determined to evaluate the quality of traditional Ewhaju during brewing,
The content of moisture, total sugar, reducing sugar, crude protein and crude ash of Ewhaju after
the lapse of 20 days from brewing were 47.01%, 47.57%, 29.45%, 4.81% and 0.09%, respectively and
free sugar composed with 28.07% of glucose and 1.30% of maltose compared with 17.43% of glucose
in one year aged Ewhaju. Contents of minerals were Ca 4.8 mg%, Mg 9.2 mg%, K 33.0 mg%, Na 16.0
mg%, Mn 0.76 ppm, Fe 35.0 ppm, Zn 1.1 ppm, Cu 0.12 ppm, Cr 0.20 ppm and Pb 0.22 ppm and rarely
changed during fermentation. Total amino acids were 4.23% immediately after brewing 4.54% after
the lapse of 100 days. In change of amino acids, methionine and tyrosine slightly increased during
fermentation. Total acid contents of Ewhaju at immediately after brewing, in the lapse of 100 days
and aged one year were 0.25%, 2.16%, 3.70%, respectively and 0.05%, 0.72% and 1.04%, in volatile
acid. The pH in Ewhaju remarkably decreased during fermentation; 6.1 at immediatly after brewing,

about 39 at 100 days and 365 days fermentation.
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Fig. 1. Schematic diagram procedure for the extraction
from Nuruk of Ewhaju.
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Table 1. HPLC conditions for analysis of sugars

HPLC ALC-224(Waters Associates Inc.,
Milford, Mass., U.S.A.)
Packing&Column Lichrosobr-NHz(10 um), Hibar

InStrument

Pre-Packed
Column RT 250-4(E. Merck Darmstadt, F.R,,
Germany)
Mobile phase  acetonitrile/water system(78/22, v/v)
Flow rate 1.6 m//min
Detector R], attemuation 8x(Waters, Data module)

Table 2. Amino acid autoanalyzer conditions for analy-
sis of amino acid

Instrument Hitachi model 835
Column 2.5X 150 mm
Ion-exchange resin #2619

Analysis time 70 min

Buffer flow rate 0.225 mi/min
Ninhydrin flow rate 0.3 m//min
Column pressure 80~130 kg/cm?
Buffer change steps 5 steps

Column temperature 53C
Optimum sample quantity 3y mole/50 w
N, gas pressure 0.28 kg/cm?
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Table 3. Changes in proximate content of Nuruk and Ewhaju during fermentation

. . Components(%)
Fermentation time(days)
Moisture  Total sugar Reducing sugar Crude protein Crude fat Crude ash
Nuruk 11.30 76.00 4.39 7.69 1.60 0.12
0 4432 50.52 25.95 4.77 — 0.11
10 44.62 50.78 31.13 4.78 — 0.10
20 47.01 4757 2945 481 - 0.09
100 61.47 32.17 23.38 499 - 0.10
365 62.83 30.91 17.88 495 — 0.09
Table 4. Changes in free sugar content of Nuruk and Ewhaju during fermentation
Sugars(%)
Fermentation time(days)
Fructose Glucose Sucrose Maltose Lactose
Naruk - 4.39 - - -
0 - 20.04 - 5.58 -
10 - 2940 — 1.37 -
20 - 28.07 - 1.30 0.15
100 0.07 2249 0.03 0.92 0.15
365 0.11 17.43 0.01 0.65 -

E]
The values were expressed as %/g of the sample
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Fig. 2. Changes in reducing sugar of Ewhaju during
fermentation.
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Table 5. Comparison of mineral conents of Nuruk and Ewhaju as affected by fermentation time
Mineral contents
Fermentation time(days)

Ca Mg K Na Cl Mn Fe Zn Cu Cr Pb
(mg%) (mg%) (mg%) (mg%) (mg%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Nuruk 4.7 7.8 360 250 trace 3.10 26.0 11 0.13 0.10 0.20
0 53 9.2 38.0 160 trace 120 19.0 0.8 0.09 0.24 0.20
10 5.2 8.3 39.0 140 trace 065 17.0 0.7 0.08 0.25 0.23
20 48 9.2 330 160 trace 0.76 35.0 1.1 0.12 0.20 022
100 5.1 9.7 370 300 trace 0.71 38.0 0.9 0.08 0.22 0.26
365 48 9.5 360 320 trace 0.74 39.0 0.8 0.08 0.20 023

Table 6. Comparison of Amino acids conents and composition of Nuruk and Ewhaju during fermentation

Fermentation time(days)

Amino acid

Nuruk 0 10 20 100 365
Aspartic acid 0.536 0.349 0.355 0.362 0.389 0.383
Threonine 0.216 0.133 0.136 0.141 0.158 0.139
Serine 0.319 0.212 0.211 0.222 0.233 0.217
Glutamic acid 1.055 0.798 0.771 0.781 0.847 0.832
Alanine 0.338 0.226 0.234 0.241 0.270 0.245
Cysteine 0.355 0.194 0.186 0.209 0.184 0.212
Valine 0.340 0.227 0.227 0.222 0.269 0.296
Methionine 0.036 0.096 0.126 0.128 0.144 0.033
Isoleucine 0.207 0.145 0.151 0.159 0.192 0.170
Leucine 0.449 0.340 0.329 0.333 0.366 0.337
Tyrosine 0.076 0.034 0.112 0.111 0.141 0.126
Phenylalanine 0.334 0.256 0.229 0.246 0.246 0.264
Lysine 0.235 0.140 0.155 0.140 0.143 0.132
NH; 0.118 0.077 0.083 0.087 0.077 0.067
Histidine 0.118 0.077 0.083 0.087 0.077 0.067
Arginine 0.379 0.286 0.293 0.275 0.209 0.257
Proline 0.498 0.358 0.336 0.352 0.335 0414
Total 6.030 4.233 4.252 4.335 4.548 4446

The values were expressed as %/g of the sample.
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Fig. 3. Changes in total and volatile acid of Ewhaju
during fermentation.
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Fig. 4. Changes in pH of Ewhaju during fermentation.
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