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FLAVOR IMPROVEMENT OF CANNED FOODS WITH 5 -NUCLEOTIDES.-\1l

CHANGES OF NUCLEIC ACID RELATED SUBSTANCES DURING
PROCESSING OF FISHERY, AGRICULTURAL, MUSHROOM AND
FERMENTATION PRODUCTS.

Takenori Mouri, Junko Terada, and Wataru Hashida

Identification and determination of 5'-nucleotides in perchloric acid extracts of five
kinds of foodstuffs were carried out with ion exchange chromatography. Some discu-
ssions are made on the change in the amnounts of nucleotides during heat processing.

Three peaks of nucleotide fractions on the chromatograms obtained from the extracts
of the prawn (Penacus japonicus) and the tuna-fish were identified as those of 5-IMP,
5-AMP and 5-UMP, respectively. (Fig. 1 and 2) Four fractions from raw shii-take
(Lentinus edodes)were identified as 5-CMP, 5-AMP, 5'-UMP and 5-GMP, respectively,
(Fig. 3) and two from mushroon (Psalliota bisporus) as 5'-AMP and 5-UMP. (Fig. 4)
Nucleosides and bases were found also in brewed saké. (Fig. 5)

The increases of 5-AMP during heat processing of oyster, green beans, and mush-
room may be attributed to an enzymatic breakdown of ATP and ADP originally
contained. (Table 1, 2 and 3). Decomposition of RNA was relatively slow in sea foods
during heat treatment. (Table 4). In the case of shii-take, a mixture of four kinds of
nucleotides which are known to be the constituents of its own RNA accumulated
during heating in water. In the case of mushroom the increases of 5'-nucleotides due
to the decomposition of RNA were relatively small.

It is reasonable to consider that 5-AMP and 5-IMP contained and accumulated in
foodstuffs contribute to their flavor.

* 3E : akasil Vol 45 No.7,38 (1966) Brak
ABCTHROMELER L.

5-AMP :5-7F=nkx 3'-GMP 5~y =1
5-IMP :5-4 /v V& 5-CMP :5-vF Uik
5-UMP :5-9 ) S i ADP: Adenosine-diphosphate
ATP: Adenosine-triphosphate G D P: Guanosine-diphosphate
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Table 1. Changes of total 5'-nucleotides in canning processes of oyster.
Sample applied | 5'-Nucleotide | Content per can Total .
plé app o p '~Nucleotide
‘ g Zmole/g g Zmole/can
Raw oyster = A y

stripped shellfish 5.0 0.69 383 264.3
solid, after canning 2.06 1. 46 158 231.2
i Liquid, after canning 2.12 1.36 92 135.8
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Table 2 Changes of the total 5-nucleotides in- canning processes of ‘green beans.

Sample applied | 3'-Nucleotide {Content per®can g;flt‘la&cleotide
g #mole/g g #£mole/can
Raw material 3.0 0. 122 204 24.9
Solid, after blanching 4.9 0. 167 200 33. 4 } 39,6
Liquid, after blanching 4.8 0.032 194 6.2
Solid; after canning 5.2 0. 11t 213 23.7 } a7.4
Liquid, after canning 2.6 0.128 107 13.7

Table 3 Changes of total 3'-nucleotides in canning process of mushroom.

Sample applied | 3-Nucleotide. | Content per can| Total )
5'-Nucleotide

g i #'mole/g g £mole/can
Raw meterial 5.00 0. 161 120 19.3
Solid, after blanching 3.50 0. 161 85 ©39.1
Solid, after canning 3.27 0. 246 79 19. 4 }39 o
Liquid, after canning 2, 63.5 19.84 77

76 i 0.279

Table 4 Content. of phosphorus in some fractions of Oyster, Asari and Kurumaebi.

i | Phosphorus #mole/g dry wt. |
Sampl { Boiling | o of material |
ampie condition ' Total Acid-soluble| RNA- |
) phosphorus ] fraction fraction !
\
. Before boiling in solid 196 | 28 28
Oyster 100°C 3min. | After boiling in solid 182 | %
. . Before boiling in solid 151 o 72
Asari 100°C 3min. | g¢ter boiling in solid 31 ; ez |
|
. . . . Before boiling in solid 430 250 32 !
Kurumaebi 100°C 3min. After boiling in solid 283 ’ 178 28
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Amounts of phosphorus in fractions of raw mushroom, and Shii-take.

Table 5

Phosphorus . #mole/g dry wt.

S 1 Boiling of material
ampile condition Total Acid-soluble | RNA-

phosphorus | fraction fraction

. Before boiling, in solid 391 188 50
Mushroom | 100°C 3min: { Afier poiling, in solid 299 152 38
. : Before boiling, in solid 113 74 16
Shii-take 100°C 3min. | ‘Afier boiling, in solid 87 30 9
. o s Before boiling, in solid 167 121 18
Shii-take | 70°C 30min. | ‘After boiling, in solid 140 11 8

Table 6 Amounts of individual nucleotides

in raw and boiled oyster.

Al B|C '5'-AMP]5'-UMP| F |ADP |ATP’

) Distribution of UV260(%) | 24.1| 48] 1ol r.3 | 1o [1.7]121]75
Raw oyster zmole/g 0.61| 0.08 0.72} 0.43
§°£t‘ir°f boiled |nioiribution of UV2eo(%) | 20.1{ 2.6 | 0.6 4.8 0.4 [2.0]10.6( 4.9
¥y #mole/g 0-17 | 0.018 0.37| 0.17
Extract of boiledinistribution of UV260(%) | 15.6 | 2.8| 0.6| 54| 0.5 0.8 6.6|3.3
y zmole/g | 0.36 | 0.04 0.41} 0.20

Table 7 Amounts of individual nucleotides in raw and boiled mushroom.:

Base = D= TINAT
Nucleoside OI—AMP D’—UMP ADP ATP
Distribution of UV260 (%)| 40.1 0.48 | 0.50 | 7.82 | 14.10
Raw mushroom #mole/g dry wt 0.32 | 0.42 | 3.81 | 6.59
Solid of boiled | pistribution of UV2eo (%)| 688 15 | 2,20 | 144 | 120
zmole/g dry wt 0.36 | 0.79 | 0.46 | 0.38
Extract of boiled | pyciribution of UV260 (%)| 40.2 6.30 | 0.92 | 6.88 |11.28
#mole/g dry wt 2.33 0.49 2. 40 4.62
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