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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS-]I.
DISTRIBUTION OF 5-NUCLEOTIDES IN SEA FOOD PRODUCTS

Takenori Mouri, Wataru Hashida, and Iwao Shiga

Distributions of 5-nucleotides in sea foods, namely in shellfishes. squids. shrimps and
crabs, were investigated in order to learn these role on flavor. Individual distributions of
5-nucleotide in perchloric acid extracts of three kinds of Crustacea and five kinds of Moll-
usca were determined by ion-exchange coulmn chromatography.

Six fractions were obtained by Dowex 1X8 column from the extract of raw shrimp.
Among them two fractions were identified as 5-adenylic acid (5-AMP) and 5“inesinic acid
(5-IMP). Also the presence of 5-AMP and 5-uridylic acid (5-UMP) was recognized in
boiled Asari (Vererupis semidecusata). As the results of column chromatography, 5-AMP
and 5-UMP were found to be the major components belonging to 5-nucleotides, of Crus-
tacea and Mollusca. 5'-cytidylic acid was found in several cases, but only small amounts
of 5-guanylic acid were detected. 5-IMP was found in very small quantities, except in
shrimp (264 #mole/100 g in shrimp extract). Samples of sea foods were mostly found to
contain 15-150 #mole/100 g material of a total of 5-nucleotide. It was supposed that 5-AMP

may contribute to the flavor of sea foods in conjunction with glutamic acid.
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5'-AMP: adenosine-5-monophosphate (5--adenylic acid)
5-CMP : cytidine-5-monophosphate (5'-cytidylic acid)
5'-UMP: uridine-5'-monophosphate (5-uridylic acid)
5-IMP : inosine-5'-monophosphate (5'-inosinic acid)
5-GMP : guanosine-5'-monophosphate (5'-guanylic acid)
ADP ! adenosine diphosphate
ATP : adenosine triphosphate
RNA : ribonucleic acid
DNA : desoxyribonucleic acid
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Fig. 1 Chromatogram of perchloric acid
extract of raw shrimp (Penacus

joyneri), a large scale column

0.3r

0.2 \

Optica!l density

22IO ﬁ.O 260 290
"
~—me— Fragction D -
- = - - Fracficn E

Fig. 2 Absorption curves of shrimp

1 [ [) 1
0.2 04_ 06 08

OSo] vent 2
Cc 0
0

() Sovent &
0o
0

0 Solvent 2

0 Seolvent 4

Q0

0
Y]

fractions D, and E.

authentic Hypoxanthine
fraction B
authentic Inosine
authentic Hypoxanthine
fraction B
authentic Inosine
authentic 5'-AMP

fraction D
authentic 5--IMP

fraction E
fraction E, decomposed with IN-1ICL
authentic Hypoxanthine
authentic 5-AMP
fraction D
fraction D, 5'-nucleotidase treated.
authentic Adenosine
authentic 5-IMP
fraction E
fraction E, 5'-nucleotidase treated. -

authentic Inosine

Fig. 3 ldentification of shrimp fractions D and E by paper chromatograpy.
Solvent 2: n-propanol. conc ammonia. water.
Solvent 4: saturated (NHj)s: SO; Water. IM sodium acetate.
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Fig. 4 Chromatogram of perchloric acid
extract of raw Asari (Venerupis Fig. 5 Ahsorption curves of Asari
semidecusata), a large scale column. fractions D, E and G.
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Fig. 6 Identification of Asari fractions D and E by paperchromatograpy.

Solvent 2: n-propanol, conc. ammonia water.
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Solvent 4: saturated (NHig), SOy water, IM sodium accetate.,
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Table 3. Amounts of individual 5—nucleotide in perchloric acid extract of several kinds
of fisheries. Concentration in #mole per g.

I

Fisheries 5-CMP 5-AMP 5-UMP 5-IMP §-GMP ADP  ATP
I\'urlll)r:iz;:gi n’(lg"-ie'tnaeus Japonicus), + 2.38 * 9 64 0 0.39 0.04
5‘"“;‘2.‘};?6"(3"”!’)’;’;{;‘{,"’;’;{“’”"i + 0.00 0.11 0 0 0.15  0.08
Sijimigai (Nuttallia olivacca). 0 0.03  0.22 0 0 0.02  0.08
Awabi (Haliotis gigantea), 0 1.20 0 0 0 0.19 +
Zuwaigani (Acanthodes armalus), + 0.14  0.16 0 0 0.28  0.05
Z““’g;%f’e‘:; gﬁca“t"”’”d“ armatus), + 0.52 0.33 0 0 0.15  0.03
Asari. (Venerupis semidecusala), + 0.31 0.0 0 0 0.5  0.63
Asati (Venerupis semidecusala), + 125 0.13 0 0 0.80  0.22
Shrilrglzv (ﬁggfcus joyneri), + 0.08 . 4 0 . ;
Kaki’a(v?sltr:ee:t giges), + 0.61 0.96 0 0 0.72  0.43
Kaki (Ostrea giges), " 0.37 0.04 0 0 0.41 0.20

boiled meat

2.3 %, bxh, LIFACD RNA ZEX 5-27 viF MK & Olt#

Table 4. Content of phosphorus in fractions of raw asari, shrimp, and kaki.

Total Acid-soluble RNA | DNA
phosphorus fraction | fraction fraction
- B l ! | !
#mole/g dry wt. 512,0 220.0 72.2 } 9.4
Asari - ‘ 7|
% of each fraction to total phosphorus \ 42.0 14.0 1.8
B [
_ l i
fmole/g dry wi. ‘ 225.0 171.0 22.3 . 7.1
Shrimp - | - \ - -
% of each fraction to total phosphorus | 77.2 9.9 i 3.1
|
“mole/g dry wt. 276.0 141.0 40.0 7.4
Kaki ‘ i - : -
| % of each fraction to total phosphorus 51.0 4.4 ! 2.7
| |
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