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FLAVOR IMPROVEMENT OF CANNED FOODS WITH
5’—NUCLEOTIDES—V

CHANGES OF 5’—NUCLEOTIDES IN FISHERY
CANNED EOODS '

Takenori Mouri, Junko Terada, Nebuko Aoyama,
and Wataru Hashida

The distribution patterns of 5'-nucleotides in several kinds of Crustacea and Mollusca
were determined by column chromatography using Dowex 1x8 resin. Also the changes
of 5'-nucleotides during canning process of these fishery foods were investigated by
5’ -nucleotidase assay and column chromatography.

Two fractions of baby clam (Venerupis semidecusata) extracted with cold perchloric acid
and fractionated by chromatography were identified as 5'-AMP and 5’ -UMP, from results
of UV absorption assay, paper chromatography, and chemical assay of base, ribose, and
5’ -phosphate.  Amounts of 5’ -nucleotides in raw and boiled flesh of several kinds of
foods are shown in Table 2. 5'-AMP and 5'-UMP were found to be the major components
belonging to 5’ -nucleotides of Crustccea and Mollusca.  During the boiling process

(blanching and heat-sterilization) of baby clam and Zuwaigani (Acanthodes armatus),
a total of 5’ -nucleotides was increased to about twice or threefold of initial value. Major

parts of increase of them was observed in 5'-AMP fraction.
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Fig. 1. Chromatogram of perchloric acid extract of Asari (baby clam, Venerupis

semidecusata), a large scale column.
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Fig. 2. Absorption curves of Asari fractions C
and D.



Table I. Molar ratios of ribose and 5}-P110:sbliété to base in Asari fractions D, E, and G.

Fractions Base Ribose 5'-Phosphate
C 1.00 0.85 0.85
D 1.00 _— 1.07
G 1.00 1.09 _
5 (T o * =
R ] 02 04 ™Mos 08 10 B3igs—N=gawhts7
Adenine T OI o i 7 4—DO—WERLIL. B4 D
® Fraction B o) (o) N ,
Uracil o) i’i;kUEii"tﬂ‘?ﬂ, 5 —AM
Adenine (o] f— —E L 7.
@® Fraction B OO0 OO0 O P, —UMP&—%L7
Uracil O

Fraction B izit = O8Iz & guanine Wit guanosine = & «‘.{'—’,"i Hwitd

5 - AMP
Fraction C
Fr.C.decomposed with HCI

Adeaire
€] _Fraction D
5 - UMP .
Fr.D.decomposed with HCY

Uracil'=

T o T T
O
O
O

(o]e)

0. .

§«ANP
Fraction C
Fr.C.5 - nuclautidise-treated]

Adenosine
® Fraction D

5 - UMP
Fr. D, 5 - aucleotidase-treated
Uridine

(o]0
(0]0)
Co

ADP
Fraction G
® Fr.G.boiled for 2 hes.
5 - AMP

O
O

ADP
Fraction G
® Fr.G, boiled for 2 hrs.

5« AMP

O
O
Q
O
Q
o

BHES @
€)

n-propanolscone,ammonia waterswater(60:30:10)
iso-propanols<conc. HClewater (§5:14.7:18.3)

@ saturated (NH()2 SO4 water « | M « sodium ace-
tate « isopropanol (85:20: 2)

Fig. 3.

Identification of some fractions of Asari with

paperchromatography.
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Table II. Amounts of individual 5-nucleotide in perchioric acid extracts of some kinds of -sea foods

Frac.| 5'- 5/~ 5'- | Frac,
Samples c lamplumelime| ¢ ADPIATP
Kurumaebi, boiled meat Distribution of UV2ge* | 0.5 [ 35.5] 0.1 {17.2 0 6.0 0.7
(Penacus japonicus) #mol/g +* 238 | + 2,64 0O 0.39- 0.04
Surumeika, boiled . meat Distribution of U V2eo 1.7 [ 2.5 | 2.5 0 1.3| 48] 1.9
(Ommastrephes) #mol/g + 0.09|0.11| © + 0.15 0.08
Sijimigai, boiled meat Distribution of U V2s0 1.2 | 5.5 0 5.7 1.0 1.9
(Nuttallia olivacea) #mol/g 0.03|0.221 0 + 0.02] 0.08
Awabi, boiled meat Distribution of U V260 0 21.0 0 0 0.3] 0.3
(Haliotis gigantea) rmol/g 0 11,20 © 0 0.19
Zuwaigani, raw meat Distribution of U V250 4.9 (3.9 [4.0 0 0 2.6| 0.8
(Acantodes armatus) # mol/g + 0.14 |1 0.16 | 0 0 0.28 0.08
O . Distribution of U Vaeo 0.3 16.5 (2.6 0 0 2.6 07
Zuwaigani, boiled meat | o1 g + |os2|033| o | o | 013 0.03
Asari, raw meat Distribution of UVa260 | 0.4 |2.9 | 0.4 0 1.8 4.9 5.9
(Venerupis semidecusata)] rmol/g + 0.31 | 0.05 0 0.52] 0.63
P Distribution of U Vaeo 1.0 12.5 | 0.9 0 0 8.1 2.2
Asari, boiled meat 4 mol/g £ |125)013| o | o | 0.8 0.22
Shrimp, raw meat Distribution of UV260 | 2.5 | 3.0 + + 0 0 +
(Penaeus joynerr) £ mol/g + 0.08( + + 0 0 +
. . Distribution of UV2eo |[1.4 |1.8 + + 0 0 0
Shrimp, boiled meat ‘rmol/g X 0.03| + + 0 0 0

* : & of absorbancy at 260mp of each fraction to a fotal absorbancy of the sample which
was applied on column.
¥ ¥ ; trace.
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Table III. Recoveries of 5-nucleotides in measurement with enzymatic method.

¥-Nucleotide 5'-Nucleotide Recovery
Canned food Samples measured (#mol) | recovered (#mol)
Asari meat 1 £ 0.437
(Baby clam) .
» and Ribotide 0.392 0.798 0.361 92.1
# mol
PSS meat 0.5 8 } 0.396
Zl;{wg'gani) » and Ribotide 0,206
(Red crab) & mol 0.501 0.195 94.5
~» and Ribotide 0,412 0.769 0.373 90.5
# mol
«» and Ribotide 0.618 0.954 0.558 90.5
# mol




Table IV. Changes of a total of 5-nucleotides during canning of Asari.

Equivalent 5-Nucleotide ,_ . Content ;_ :
amount of assayed 5( ,I:I;%F/ogtsde per Can %Jml/egggg
samples (g) ( » mol) (g)
Raw material 5.0 2.0 0.40 194 78
Boiled and stripped
ment 4.29 6.35 1.48 166 246
Meat before stuffing 5.41 2.45 0.45 210 95
Solid, after canning
sterilization 3.56 2.63 0.74 138 102
Liquid, after canning
sterilization 4.33 3.22 0.74 168 124
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Table V. Changes of a total of 5'-nucleotides during canning of Shiba-ebi (shrimp, Penacus

jovneri)

Equivalent 5'-Nucleotide 5'-Nucleotide 5-Nucleo-

amount of assayed Eg?ltegé )per tide

samples (8) ( # mol) (# mol/g) (# mol/Can)
Raw material 5.0 0.60 0.12 251 30.1
(thawed meat)
Boiled meat 2.39 0.12 0.05 120 6.0
Solid, after canning 1.82 0.05 0.03 92 2.2
Liquid, after canning 1.50 0.03 0.02 75 1.5
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Table V1. Changes of a total of 5-nucleotides during canning of Zuwaigani (red crab)

5/~-Nucleotides

Samples 4 mol/g
Raw meat 0.21
Boiled meat (high temperature boiling) 0.76
Meat before stuffing (high temperature boiling) 0.45
Meat after canning sterilization (high temperature boiling) 0.83
Meat after canning sterilization (low temperature boiling) 0.64
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Fig. 6. Changes of 5-Nucleotides during
canning processes of Zuwaigani (red
crab)
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