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Changes in K value and Taste Potentiating
Components in the Kipper of Round Herring,

Etrumeus teves, during Drying*1
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Hideo Hatate ™% Masaki Kaneniwa*z,

Shoichiro Ishizaki*z, Masakatsu Fujimoto*3 and Makoto Nakamura™?

We examined the K value as one of the factors in the quality control of kipper. The K
value of the muscle of round herring constantly increased with the lapse of time during drying,
irrespective of the initial degree of the value. It was suggested that the K value reflects the
history of the handling of the product. Inosine 5 '-monophosphate slowly decreased and
reached 48% of the starting fish material after drying for 48 hours. Furthermore, the amount
of free amino acids in the muscle of the fish increased during drying. Especially, acidic amino
acids increased 4.6 times as much as the starting material fish after drying for 48 hours.

The taste of kipper is enhanced by the presence of 5 -monophosphate and the accumulation
of the free amino acids.
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Table 1. Changes in moisture contents of round herring
Etrumeus teres during drying

Drying Moisture (%)

time (h) Experiment 1*! Experiment 2*?
0 71.8 70.8
1 72.2
2 71.8
3 71.5
4 71.2
5 70.4
7 71.1
10 70.3
12 68.7
16 68.9
19 69.0
22 66.5
26 63.6
33 64.4
48 56.0

*1 and *% Drying time, 22 and 48 hours, respectively.

Drying conditions were as follows: temperature; 21 £1TC,
relative humidity; approximately 70%, and wind velosity;
3.8 m/s. Moisture was measured by the weighing
method after heating at 105%C.
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Fig. 1. Changes in K value of round herring during drying.
The K value of dosal muscle from round herring was measured according to the method pub-
lished by Kobayashi et al.” Namely, nucleotide and their derivatives were extracted with 10
% perchloric acid and then the residue was washed with 5% perchloric acid. After combining
of the both exracts, the pH was controlled to pH 6.5 with KOH solution. A certain volume of
the solution, whose pH was controlled to 9.4, was applied onto Dowex 1 (X4, chloride form)
and then eluted successively with 0.001N HCI (A) and 0.6M KC1-0.01IN HCI (B). Absorbance
at 250 nm of the every eluate was measured after dilution to constant volume. The K value
was calculated by the equation.
Ezs0nm (A)

K(%) = g (A)+Ezsonm (B) 100

where Ezsonm (A) and E2s0am (B) were absorbance of eluates (A) and (B), respectively.
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2. Ton exchange chromatograms of nucleotides and their derivatives from round herring at

various drying stages.
Extracts of round herring with perchloric acid, prepared for the measurement of the K value
were applied onto Dowex-1 (x-8, formate form) and developed with the following eluents : 1;
H20, 2 : 0.005N formic acid, 3 ; 0.02N formic acid, 4 ; 0.1N formic acid, 5 ; 0.1N formic acid-
0.05M sodium formate, 6 : 0.1N formic acid -0.1M sodium formate, 7 ; 0.IN formic acid-0.3M
sodium formate, 8 ; 0.1N formic acid-0.6M sodium formate, and 9 ; 0.1N formic acid-0.8M
sodium formate. The following abbreviations were used: Hx; hypoxanthine, HxR; inosine, IMP;
inosine 5'-monophosphate, AMP, ADP, and ATP; abenosine 5'-mono-, di-, and triphosphate, re-
spectively.

233



234

B2 TR L 72 2 & 23S LTV B, F BAOBRK:
T 3 JBEDBEINE TV X A T T HTF LOFNOBEINIHEA
LD, THEIN AL T IAT UCIRERIZL Y 7 3
JERDSER S B 7207 R S B

Table 2. Changes in the amount of inosine 5’-monophos-
phate of round herring during drying

Inosine 5’-monophosphate
(mg/ g muscle)

Drying
time (h) Experiment 1%} Experiment 2*?
0 2.1 2.1
7 2.0 2.0
16 1.9
19 1.6
22 1.7
33 1.5
48 1.5

*1 and *% Drying time, 22 and 48 hours, respectively.
Inosine 5’-monophosphate was determined by the absorp-
tion at 248 nm by using molar extinction coefficient ( € ,
12.2 X 10% in the solution after the separation by ion
exchange chromatography.
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Table 3. Changes in the amount of free amino acids of round herring during drying

Non-acidic amino acid

(mg leucine/ g muscle)

Acidic amino acid

(mg leucine/ g muscle)

Drying
time (h) Experiment 1** Experiment 22 Experiment 1™? Experiment 2*2
8.6 9.6 1.3 0.9
7 8.8 10.1 1.6 1.0
16 11.4 2.0
19 12.1 1.7
22 12.1 2.3
33 18.0 2.8
43 24.1 4.1

*1and *2 Drying time, 22 and 48 hours, respectively.

Free amino acids were separated into acidic and non-acidic amino acids (amino acids other than acidic amino acids) by ion
exchange chromatography and they were detemined by hydrindantin method.
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