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ABSTRACT

Physicochemical properties of marketing and intensive persimmon vinegar were investigated, the
results are as following:

Total acidity in D, H, S, J. sweet persimmon(SP) and persimmon vinegar were 4.20, 3.03. 2.58. 3.30,
5.92 and 3.81%, respectively, and the value of intensive persimmon(IP) vinegars were higher than
that of others. SP sample was lower than any other vinegar as compared to L. value in colors, no
sample was lower than H and S vinegar in turbidity and browning. Brix of IP samples were lower than
that of other vinegars, there was a little fructose in the all samples. Among the organic acids,
galacturonic acid content except acetic acid was the highest, and ascorbic and malic acid were
detected a little. Calium content was the highest of minerals in persimmon vinegars, phosphorus was
detected a little. Alcohols of 56 types were analyzed in each samples, free amino acids of 17~24
types were analyzed, D and IP vinegars have more alcohols and amino acids, and their contents were
higher than the others. Volatile components of 6 ~9 types were analyzed in each samples, these have
more ethanols except acetic acids than other volatile components, and the contents of [P samples
were higher than that of marketing persimmon vinegars.

Key words: Persimmon vinegar, Physicochemical property.
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Table 1. Operating conditions of HPLC for free sugars and organic acids analysis

Conditions

Free sugars

Waters HPLC
Aminex Carbohydrate
HPX 42-A
Distilled water

Orgamc acids

Waters HPLC
u-Bondapak Ciy

Items
AS(,Orbl(. Ac1d%

Water': HPLC
Shimpack CLC ODS

Instrument

Column

cwater = 97 1 3

0.6ml /min

Distilled water Acetone
0.6ml /min
0,25cm /min
RI

Sul

Solvent
Flow rate
Chart speed
Detector

0.6ml /min
0.25cm /min
R1
5ud

0.25cm /min
RI
Injection Hul
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Table 2. Operating conditions of amino acid Atomscan 25)% ol&

autoanalyzer for amino acids analysis

Conditions

Instrument LKB 4150, alpha autoanalyzer
Ultrapac 11 cation exchange resin
(11pm~+2um) 220mm
pH 3.20 0.2M Na-citrate
pH 4.25 0.2M Na-citrate
pH 10.00 0.2M Na-citrate
40ml /hr.
25ml /hr.

50~ 80T

2mm /min

40pl

4= 100mlE 7Fsha
20mlE GC®E 1 ’—‘4 3]‘91 2—121

>- external standardy & & -
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Table 3. Operating conditions of GC for alcohol
analysis

Conditions

Hewlett Packard GC 5890
Carbowax 20M column
He(1.5ml /min at 180%C)
40 (holding 7min)

[tems

GC instrument
Column
Carrier gas
Column temp.

Detector FID
Injection temp. 200°C
Detector temp. 220°¢C
Injection volume Tul

Table 4. Operating conditions of GC and GC-MS for
volatile components analysis

Items Condmons

Hewlett packard GC 5890
Shimadzu GC-MS QP 1000

GC instrument
GC-MS instrument

Column FFAP capillary column
Detector FID
Injector temp. 250TC

250¢C
70~230C(2C /min.)
—20min. holding

Detector temp.
Column oven temp.

Carrier gas He

Split ratio 100:1

Mo F&3le GC ¥ GC-MS® 7%
Fig. 2014 ¥ wpe} 70o] 100CE FAH A& &
gh2=z10] Al5 50, S/ 250ml W oWl EE d R
4-decanol (10ppm)< &3, uiwksle
FrAgl Bul Sepiaole ol H 2E W 3 1AL
EOF A EE E 8 ] ofle 24
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Table 5. pH and acidity of marketing and intensive
persimmon v megars

Sdmplee
H S J Sp P
[tems
pH 310 3,18 3.22 3,17 285 298
Acidity 420 3.03 258 3.30 Q) 3 31

Sample D, H, S and ] are mdrketmg persimmon
vinegars.

Sample SP was sweet persimmon vinegar fermented
with intentive.

Sample P was persimmon vinegar fermented with in

tensive,

Table 6. Colors of marketing and intensive persim-
mon vmegars

H S J SP P

1575 24.33 17.84

26,22 8.02 23.08
a +1.69 —0.93 +1.54 —0.85 +1.84 +0.33
()t +1 42 -H) )() +1.(

b +()11+1 )%*
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Table 7. Turbidity, browing and total tanmn of mar-
keting and intensive persimmon v megars

Samples D H S J SP P
Items

Turbldlty 0.95 0. 08 0.52 094 0.73 0.92
Browning 0.36 0.19 0.17 0.30 0.38 0.27
Total tannin 071 0.73 0.76 0.70 1.06 3.52
(mg / ml )

Table 8. Brix, reducing sugar and total sugar of
marketing and intensive persimmon vine-

gars

Reducing sugar
(mg /ml) 6.05 1.88 4.25 6.88 5.02 2.83

Total sugar
(mg /ml) 7.19 275 594 813 8.30 2.96

Table 9. Free sugars of marketing and intensive
persimmon vinegars (%)

Free sugars D H S Jm ‘SP P 7

Glucose traw tracc 0.02 0.0 % 0 02 trdce
Fructose 0.29 0.20 023 0.05 025 0.02
Sucrose

trace trace trace tracc trace trace

2w AzbEd

© 3 galacturonic acid”} 7F4 wetk

5?_”%. ascorbic acid, citric 3 malic acid® v 2k4

HE s At

%9 acetic acid®l $FaF 27} 4037.2 W 4725.
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Table 10. Contents of organic acids of marketing and intensive persimmon vinegars

Componests D H

Galacturonic acxd 183.4 182.3
Acetic acid 3.842.6 2.790.4
Citric acid 28.7 19.4
Malic acid 30.4 23.2

Ascorbic acid 51.1 28.7
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Table 11. Mineral contents of marketing and intensive per51mmon vinegars (ppm)
Sample K Na Mn Mg Cu Ca Fe a Zn P
D 1199 00 28.50 2.77 21.63 0.27 11.74 1.03 0.25 0.08
H 1328.00 13.11 4.43 21.66 0.03 11.69 1.04 0.87 0.14
S 1719.00 7.05 3.39 21.63 0.06 11.62 3.01 0.55 0.19
J 1520.00 5.10 1.71 21.68 0.02 11.72 1.65 8.70 0.10
SP 1321.40 18.89 1.82 21.85 0.18 11.42 1.07 1.05 0.12
P 1468.20 7.06 1.79 21.86 0.10 11.64 1.06 0.63 0.14
Table 12. Alcohols of marketing and intensive pemmmon vmegars (ppm)
Peak No.  RT Components D H S ] sp P
1 0.94 Acetaldehyde 2.6 65.5 1.5 24.5 75.8 17.3
2 1.43 Methanol 334.7 351.8 30.6 115.0 68.1 67.3
3 2.20 Ethanol 513.0 12730.8 10320.3 5049.1 3070.0 5740.0
4 4.10  iso-Propylalcohol 105.5 642.9 182.6 82.4 0.8 1.2
5 6.20 n-Propylalcohol 6.1 46.2 0.8 7.5 0.9 1.4
6 7.12 iso-Butylalcohol ND 7.4 1.4 2.4 0.6 0.8
7 10.02 1s0-Amylalcohol 9.9 3.6 2.2 0.6 1.5 1.6

ND means not detected.
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Table 13. Amino acid composition of marketing and intensive persimmon vinegars (ng /ml)
No. RT Ammo acid D H S J SP P
1 5.300 phosphoserme 2.04 ND 3.08 5.15 4.13 3.98
2 8.542  phosphoethanolamine 0.05 ND 0.47 ND ND ND
3 10.592  urea 0.98 0.67 0.43 1.34 1.09 1.00
4 20.808  aspartic acid 0.10 ND ND 0.03 0.04 0.04
5 25.592  threonine 3.09 ND 1.43 0.67 2.17 2.66
6 27.175  serine 3.92 0.54 3.22 0.70 1.72 2.08
7 32.117  glutamic acid 2.02 1.44 1.78 0.40 2.18 1.79
8 42.542  sarcosine 0.11 ND 0.13 ND 0.12 0.10
9 44,150  e-aminoadipic acid 6.22 3.07 ND 4.77 4.55 0.52
10 45.675  proline 5.46 2.26 0.25 0.60 3.94 4.19
11 47.275  glycine 11.62 3.65 2.19 2.19 5.156 6.29
12 59,558  valine 0.23 0.35 ND 0.22 .22 0.12
13 61.808  cystine 1.74 0.62 1.50 0.60 1.62 1.04
14 64.575 methionine 1.25 ND 0.52 1.01 0.96 1.14
15 66.325  cystathionine 0.99 0.25 0.87 0.11 0.86 0.64
16 68.642  isoleucine 7.69 2.17 7.28 1.22 2.15 1.35
17 75.092  leucine 1.30 0.09 1.06 0.33 1.04 0.73
18 79.592  tyrosine 0.22 0.07 ND ND 0.16 0.13
19 82.217  B-alanine 1.56 0.77 2.36 0.37 1.10 0.79
20 85.367  phenylalanine 1.29 ND 1.46 0.53 1.26 0.72
21 89.350  ¥-aminoisobutyric acid 10.59 1.99 6.51 1.15 7.09 3.63
22 103.025  ornithine 12.20 0.19 0.49 0.54 7.03 3.80
23 106.150  lysine 3.12 1.07 0.39 0.18 2.97 1.76
24 108.892  histidine 1.19 0.20 0.11 0.09 0.67 0.25
25 12') '392 argmme ND ND 0.17 0.70 0.21 0.16

RT means retentaxon time
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Table 14. Volatile components of marketing and intensive persimmon vinegars (ppm)
Peak 7 i
No RT Components D H S J SP P
1 6.528 Acetibe 0.75 6.78 10.45 6.63 134.06 35 66
2 6.805 Ethyl alcohol 118 1793.60 231.41 191.96 467.30 130.38
3 8.184  Acetaldehyde ND*’ 1.60 0.55 0.50 16.78 18.16
4 10.330  Ethyl acetate ND 19.80 2.16 1.65 61.90 75.90
5 12.412 2-Hydroxy-2-butanone 26.92 11.89 34.85 1.40 5.41 5.76
6 15.820  Acetic acid 37874.29  26567.53  21976.30  29645.21  48526.30  16982.72
7 19.475 4-Decanol 10.00 10.00 10.00 10.00 10.00 10.00
8 21.175  3-Methyl-butanoic acid ND ND 11.60 0.58 11.34 17.56
9 26.793  2-Phenylethyl acetic acid 3.60 3.28 ND 0.86 2.47 1.98
10 27.601 Benzeneethanol 0.37 2.50 1.20 1.28 13.82 13.14
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