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Abstract Until recently, various studies for the production of high-acidity vinegar have been conducted,
but there have been few studies on the concentration process of vinegar. In this study, the possibility
of introducing freeze-concentration method was investigated for the production of high-quality,
high-acidity vinegar. Acidity, pH, specific gravity, and glucose concentration were measured for frozen
concentrated vinegar fractions obtained by freezing and thawing three types of Rubus coreanus vinegar
with different acidy (7.53, 5.43, and 3.72). Acidity, specific gravity, and glucose concentration were all
highest when 15% of the original vinegar was thawed. pH was the lowest when 15% of the original vinegar
was melted. As a result of the measurement of cumulative acidity, when 20% of the original vinegar was
melted, it was the highest at 9.32, which was 3.89 higher than that of the original vinegar. In this study,
it was confirmed that vinegar can be effectively concentrated using the freeze concentration method and
at the same time, the thawing ratio can be controlled to effectively obtain vinegar with the desired
acidity. However, it is considered that studies such as organic acid and amino acid analysis are needed
to determine whether the freeze-concentration method is introduced into the high-acidity concentrated
vinegar manufacturing process.
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EHBZ([Rubus coreanus Miquells= HEUAE
AR o] Lok W E94 T AR BEA
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A, g |714L HEH C 59 F S Zgstn
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A4 & T Y275 YHehd Aot
AR as 9 eestERsasd 8-S At
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1EE BEA A 7RAEE sl el B At
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o] thE ikt Hi2A A E B 5 =S
S 229 At AL AE Fo A5t s
o] WAL A AAA AFE HE SHOAE F-851tH4].
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A 2(6~7%), 28] A= A12(12~14%) 2 38 42(18
~19%)2 Wt o] F A= A 2(12% o)e F=2
ou]-o]F 7} & Folt 824%14 T ARE PR
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de Mousse, Rilly-la-Montagne, France)& H&3%t 10 mLE A|gTo] EF3t H A=2ALS] AR ¥ wat
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Table 1. Comparison of acidity, pH and specific
gravity change according to melting time

No MR Acidity pH Specific gravity
) (%) H M L H M L H M L
0 0 753 543 372 258 262 265 1.056 1.040 1.027
1 5 930 720 519 257 265 272 1071 1.051 1.041
2 10 1200 880 650 255 258 261 1.090 1.064 1.052
3 15 1293 1020 819 252 254 256 1.09% 1.072 1.083
4 20 11.80 965 7.71 252 25 257 1.087 1.065 1.059
5 2% 11.00 900 663 253 25 258 1.083 1.06 1.052
6 0 1059 852 546 254 257 260 1.080 1.056 1.043
7 3% 10056 808 510 255 258 261 1.076 1.050 1.040
8 40 950 729 44 256 259 263 1.067 1.046 1.03
9 45 876 621 369 257 260 264 1.066 1.044 1.030
10 50 79 558 330 258 261 265 106 1.042 1.027
" 5% 723 516 273 259 263 267 1.055 1.039 1.023
12 60 660 477 25 260 265 268 1.053 1.03%6 1.022
13 65 600 450 225 260 268 269 1051 1.032 102
14 70 576 393 183 262 269 270 1.044 1.030 1.017
15 75 48 354 165 263 271 272 1.038 1.028 1.015
16 80 459 267 123 263 272 275 1.037 1.024 1.012
17 8 384 225 108 264 274 277 1.081 1.02 1.01
18 0 309 201 069 265 276 28 1.025 1.019 1.009
19 % 255 129 048 268 279 289 1.022 1.015 1.006
20 100 174 087 018 272 28 292 1.015 1.012 1.004

Abbreviations: M.R., melting rate; H, high concentration sample; M,
middle concentration sample; L. low concentration sample.
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Fig. 1. Acidity change according to melting rate
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Fig. 2. pH change according to melting rate
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Fig. 3. Specific gravity change according to melting rate
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Table 2. Comparison of glucose concentration
change according to melting time

No, Melting Rate(%) Acidity Glucose(g/L)
0 0 543 520
1 5 7.20 6.20
2 10 8.80 6.89
3 15 10.20 7.98
4 20 9.65 7.44
5 25 9.00 7.15
6 30 8.52 6.84
7 35 8.08 6.70
8 40 7.29 6.30
9 45 6.21 6.14
10 50 5.58 5.68
n 55 5.16 4.96
12 60 4.77 424
13 65 450 384
14 70 393 340
15 75 3.54 282
16 80 267 2.68
17 85 2.25 242
18 90 201 2.00
19 9% 1.29 152
20 100 0.87 0.72

Glucose concentration (g/L)
Acidity (%)

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Rate of Melting (%)
Fig. 4. Glucose concentration change according to

melting time
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Table 3. Comparison of acidity and cumulative acidity
changes according to melting time

No. Melting Rate(%) Acidity Cumulative acidity
0 0 543 5.43
1 5 7.2 7.2
2 10 8.8 8.25
3 15 10.2 9.01
4 20 9.65 9.32
5 25 9.02 9.3
6 30 8.52 9.2
7 35 8.08 8.94
8 40 7.29 8.73
9 45 6.21 8.4
10 50 558 8.1
n 55 5.16 7.8
12 60 4.77 7.53
13 65 45 7.32
14 70 3.93 7.02
15 75 3.54 6.84
16 80 2.67 6.51
17 85 2.25 6.18
18 90 2.01 5.88
19 95 1.29 5.68
20 100 0.87 5.40
12
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Fig. 5. Acidity and cumulative acidity changes
according to melting time
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