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Threshold Values for Dilute Vinegar, Salt, and Mixed Salt and Vinegar Solutions
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The threshold values for dilute vinegar, salt, and mixed salt and vinegar solutions were studied by a sensory °
evaluation panel comprising female college students in their twenties. Although three kinds of vinegar solution
converted into acetic acid concentration showed no significant difference in detection value, there was significant
difference in the recognition value. The addition of salt at half the concentration of each person’s detection thresh-
old value significantly lowered the detection threshold value for the vinegar solutions, but did not significantly af-
fect the recognition threshold value for the vinegar solutions. The addition of vinegar at half the concentration of
each person's detection threshold value significantly lowered both the detection and recognition threshold values of
the salt solutions. These results indicate that a low level of sourness strengthened the salty taste with a very low

salt concentration.
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Table 1. Chemical analysis of studied vinegars

Apple vinegar Rice vinegar Brown rice vinegar

Acetic acid content (g/100 m?)* 4.87 4.11 4.25
Total acid value (g/100 mi)® 5.04 4.48 4.53
Brix* 5.6 11.3 12.1
pH? 2.75 2.85 3.34
Total nitrogen content (mg/ 100 mi)® 5 54 198

Total amino acid content (mg/100 mi)° 21.3 78.0 559.3

a

b
c
d
e
f

Measured by HPLC system for organic acid analysis (Shimadzu Corporation, Japan)
Measured by sodium hydroxide titration and expressed as acetic acid equivalents
Measured by digital refractometer PR-101 (Atago Co. Ltd, Japan).

Measured by pH meter F-51 (Horiba Ltd, Japan)

Measured by TN analyzer TN-100 (Mitsubishi Chemical Corporation, Japan)

Measured by amino acid analyzer (JEOL JLC-500/V, JEOL Ltd. Japan)
Total amino acid content was the sum of the 20 kinds of amino acid contents, that is, Ala, Arg,
Asn, Asp, Cys, Gln, Glu, Gly, His, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr and Val
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Table 2-1.  Acetic acid concentration of dilute vinegar solution Table 2-2.  Salt concentration of salt solution

% M log M % M log M
7.32x107° 1.22x107° -8.91 1.78 1077 3.05%x107® -7.52
1.46x1078 2.44x10°° -8.61 3.57x1077 6.10x107% -7.21
2.93x10°8 4.88x107° -8.31 7.13%1077 1.22%x1077 -6.91
5.86%107® 9.76x107° -8.01 1.43x10°° 2.44x1077 -6.61
1.17%1077 1.95%107° -7.71 2.85%x107° 4.88x1077 -6.31
2.34%x1077 3.91x10°8 -7.41 5.71%x10°° 9.76x1077 -6.01
4.69%x1077 7.81x1078 -7.11 1.14X107° 1.95%x107° -5.71
9.38%1077 1.56X1077 -6.81 2.28%x107° 3.91%10°° -5.41
1.88%10°° 3.13%1077 -6.51 4.57%X107° 7.81x10°° -5.11
3.75x107° 6.25%x1077 -6.20 9.13Xx10°° 1.56X10°° -4.81
7.50x107° 1.25X107° -5.90 1.83x107* 3.13%x10°° -4.51
1.50%107° 2.50x107° -5.60 3.65x107* 6.25%107° -4.20
3.00<107° 5.00<107° -5.30 7.31x107* 1.25%107* -3.90
6.00x107° 1.00%107° -5.00 1.46x1078 2.50%107* -3.60
1.20x107* 2.00%107° ~-4.70 2.92x107° 5.00x107* -3.30
2.40%x107* 4.00x107° ~4.40 5.84x10°° 1.00x107° -3.00
4.80x107* 8.00x107° -4.10 1.17X1072 2.00x107° -2.70
9.60%x107* 1.60x10°* -3.80 2.34x107? 4.00x10°® -2.40
1.92x10°3 3.20x107* -3.49 4.68x10°% 8.00x10°* -2.10
3.84%x107° 6.40x107* -3.19 9.35x107% 1.60x1072 -1.80
7.68x107° 1.28%107° -2.89 1.87x107! 3.20x107? -1.49
1.54%x1072 2.56x107° -2.59 3.74%107} 6.40%x10°2 -1.19
3.08x107% 5.12x107° -2.29 7.48x107" 1.28%107* -0.89

Table 3. Influence of wearing nose—clip on the threshold valute of dilute rice vinegar solution and salt solution

Detection threshold value

Recognition threshold value

(log M) (log M)
Dilute rice vinegar Wearing nose—clip ~-5.13+0.63 -4.60%+0.70 J
solution Without wearing nose—clip —4.98+0.55 -4.15+0.51
Salt solution Wearing nose—clip —3.48+0.45 ~2.60+0.80
. Without wearing nose—clip -3.35+0.69 —-2.47+0.62

Values are shown as means = S. D, n=12, *: p<0.05

Threshold value of rice vinegar are expressed as concentration of acetic acid.
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-89 -86 -83 -80 -77 -~74 -71 -68 -65 -62 -59 -56 -53 -50 -47 -44 -41
Acetic acid concentraton (log M)

-38 -35

Fig. 1-1. Detection threshold value of dilute vinegar solution (expressed as concentration of acetic acid
(A) Histogram of the detection threshold value of three kinds of dilute vinegar solution (Apple vinegar solution: n=37, Brown
rice vinegar solution : n=>38, Rice vinegar solution: n=38)
(B) Comparison between each two kinds of dilute vinegar solution solution (Values are shown as means + S. D, n=35,n. s.:
no significant difference)

Apple vinegar solution

2 - Brown rice vinegar solution

é 10 L Rice vinegar solution g

[

3 8t %

[=}

£l é @
| =~:

< HE R, B N /

-6.8 -6.5 -6.2 -5.9 -56 -5.3 -5.0 -4.7 -44 -4.1 -3.8 -3.5 -3.2 -29 —-2.8 -23
Acetic acid concentration (log M)
Fig. 1-2. Recognition threshold value of dilute vinegar solution (expressed as concentration of acetic acid)
(A) Histogram of the recognition threshold value of three kinds of dilute vinegar solution (Apple vinegar solution: n=37,
Brown rice vinegar solution : n=238, Rice vinegar solution : n=238)

(B) Comparison between each two kinds of dilute vinegar solution (Values are shown as means + S. D, n=35, n. s.: no signif-
icant difference, **: p<<0.01)

22 (170)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

EFEAAE & ARAOEROBIES & OARE & IO FME I R HE

R OWERRIRE CE L -BE* REREICIRE L, Ffom
EEERL TOREHRIIEDLS o720 T, BEBELSL
DR EFER PR O BB EOE O FE & 13w 2
Zedro 720 Gonzalez—vinas 5 374 Y ¥ 3 H— O ED
FERRIR DS WEEE ORI & 1 b KD o 72 B % BEER DS O &
RIS E A EBRLTED, RERBVATHELD 05
FE, WER, BT I Bk EOFRBG DL o 72K EE,
KREEEOH R EIMEr o 722 & E—F L7zs AR
EIZEEDEN D - 7- BT &R OBEEE R A B LA
BWRRDIHEr G220 EEZ ONL, —F, KERE
KEREOMORERE, BT I/ BREOEVIIMARD
BMEICEELREELY S o7,
3-3) RBIEBRAORE

BRI ORI E & RRAIBIE % T VIR EE OB H A EUE

THEL, 45 % Fig 2-1, Fig.2-2 ®dZR L7z, BEH
EOFHMEI 4.24X107°% (0.725mM) TH Y, BHE
BOFHMEIL5.72X107°% (9.78mM) Th -7z, B
DORMEIZCN T TOMEICL<S ERHEMEIZIZIZFEEET
BHoThH, WEEOSAITEREMICET VOV TH
D, KBETLEEZHRN - FRATELHBEI L o7
728, PHERENMETH 5720 ZNE TIZEELTOR
B3O ER], FERIICETRWZ LM bhTEBh, K
METIE 20 BROL T RELEDAPHRERE TH o722 &
WH DL IMENEE 2 o T REEYD .

3-4) BRLEBEOBEICHT 3HEER

3-4-1) REZFM LKA PR O BE

A F W L 72K BE A B O B BE & A RE 2 T L
BEOFHNBMETEL, HHBLUOFHHELIERFEES
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(A)
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Salt concentration (log M)

Fig. 2-1.

(A) Histogram of detection threshold value of three kinds of salt solution solution (Salt solution: n=40, Brown rice vinegar
added salt solution : n=37, Rice vinegar added salt solution: n=238)

Detection threshold value of salt solution

(B) Comparison between salt solution and vinegar added salt solution solution (Values are shown as means + S. D, n=37,
ks
: p<0.001)

) 1 |
C { | { ] .
b N | J *xk (B)
' b {
12 - _
B 10 D Salt solution
§ 8 Brown rice vinegar added salt solution
ﬁ - o
= 6 L 1 Rice vinegar added salt solution
2 N7 W
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ol 8. . N, N - R \%
-69 -66 -63 -60 -57 -54 -51 -48 -45 -42 -39 -36 -33 -30 -27 -24 -21 -18 -15 -12

Salt concentration (log M)

Fig. 2-2. Recognitiontion threshold value of salt solution
(A) Histogram of recognition threshold value of three kinds of salt solution (Salt solution : n=40, Brown rice vinegar added salt
solution : n=37, Rice vinegar added salt solution: n=238)
(B) Comparison between salt solution and vinegar added salt solution. (Values are shown as means + S. D. n=37*: p<0.05,
% p<0.001)
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E 10 L Rice vinegar solution
]
5 8| M Salt added rice vinegar solution
2
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E )
s 2 -
4
0
-89 -86 -83 -80 -7.7 -74 -7.1 -68 -65 62 -59 -56 -53 -50 -47 -44 -41 -38 -35
Acetic acid concentraton (log M)
Fig.3-1. Detection threshold value of salt added dilute rice vinegar solution (expressed as concentration of acetic acid)

(A) Histogram of detection threshold value of salt added dilute rice vinegar solution (n=235)
(B) Comparison between dilute rice vinegar solution and salt added dilute rice vinegar solution solution (Values are shown as
means + S. D, n=35,*: p<0.05)

L s i

g " Jae ®
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340 L % Rice vinegar solution
:::: g L I Salt added rice vinegar solution
2
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0 1 ] l 11 1
-68 -65 -62 59 -56 53 -50 417 -4.4 -4.1 -38 -35 -32 -29 -26 -2.3
Acetic acid concentration (log M)
Fig.3-2. Recognition threshold value of salt added dilute rice vinegar solution (expressed as concentration of acetic acid)

(A) Histogram of recognition threshold value of salt added dilute rice vinegar solution (n=235)
(B) Comparison between dilute rice vinegar solution and salt added dilute rice vinegar solution (Values are shown as means
+ S. D, n=35, n. s.; no significant difference)
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