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Application of 5'-Ribonucleotides to Canned Sea-Foods*

WaTtaru Hasuipa, Takenori Mourr and Iwao SHicA

SUMMARY

Effect of 5'-ribonucleotides on enhancing taste of canned sea-foods was investigated.
Short-necked clam (Venerupis semidecusata), ovster (Ostrea giges), red crab (Acanthodes
armatus), and whale meat were experimentally packed with small amounts of 5'-
ribomucleotides in lacquered tin cans and processed according to commercial procedures.

The paired-preference test and ranking test were employed for evaluating sensory
qualities of the canned foods stored for 6 months at room temperature. It was found
that taste is enhanced at the following levels: 0.04 or 0.08% of Ribotide (1:1-mixture
of 5-INMP+Na: and 5-GMP-+Na-:) for short-necked clam, 0.04 or 0.08% of Ribotide for
red crab meat, 0.1% of 5'-IMP « Na., 0.1% of 3’-GMP « Nas, or 0.2% of Ribotide for
corned beef-stvle whale meat. To measure stabilities of added 5’-ribonucleotides during
heat processing and storage, amounis of residual 5-ribonucleotides were determined
with 5-nucleotidase. The added nucleotides were found to be fairly stable. Canned
red crab meat showed a retention of 77 to 88% of added nucleotides during storage for
28 days, and canned short-necked clam a retention of 52 to 61% during storage for
189 days.

INTRODUCTION

The flavor-enhancing effects of 5’-nucleotides, especially 5’-IMP and 5-GMP, have
been established. Their application as food seasonings is extensively reported (Shima-
zono, 1964, 1965; Kuninaka et al, 1964 ; Ohara ef al., 1964 ; Hashida, 1964 ; Sawyer, 1966).
Results on canned vegetables have been published (Hashida ef @/, 1966). The present
paper describes the application of 5-nucleotides to canned sea-foods.

Studies have been made on the distribution of 5'-nucleotides in sea-foods (Saito,
1960, 1961: Jones, 1960; Fujita ef @/, 1960; Kobayashi, 1966; Arai, 1966; Tomiyama ef
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al., 1966 ; Spinelli ef al.,"1966).

Shimazono (1964) summarized the results on distibution patterns of nucleotides and
divided the sea-foods into two categories, IMP-type and AMP-type. Usually, 5-IMP
has been reported to be the major component of nucleotides in fish muscle and whale
meat which are designated as IMP- type. In aquatic invertebrates such as shellfish,
cuttlefish and prawn belonging to the AMP-type, considerable amount of 5-AMP has
been found but no measurable amount of 5’-IMP.

Addition of 5’-IMP to materials, in which 5-IMP is not inherently contained, might
cause modification of the original taste. In the cases of short-necked clam, oyster and
red crab, extremely careful investigations will be needed to determine whether the
flavor caused by the use of 5-IMP is accepiable. On the other hand, when 5-IMP is
inherently contained in materials, 5-IMP will be more readily acceptable in order to
compensate its loss during processing or to enhance the original flavor. From these
viewpoints, the addition of 5-IMP to whale meat is considered to be promising.

The present investingation was undertaken to study the effect of 5’-IMP « Na: and/
or 5-GMP « Na: applied to four kinds of canned sea-foods produced in relatively large
volumes in Japan. The nucleotides effectively enhanced taste of canned short-necked
clam, red crab and corned whale meat, and were fairly stable in the course of heat
processing and long-term storage.

MATERIALS AND METHODS

Sodium salts of 5-IMP, 5-GMP and “Ribotide” (registcred irade name for 1:1-
mixture of 5-IMP - Na. and 5-GMP-Na. as flavor enhancer from Takeda Chemical
Industries) and 5’-nucleotidase used for analyzing 5'-nucleotides were supplied by
Takeda Chemical Industries, Ltd., Osaka, Japan.

Canning., Four kinds of canned sea-foods were processed by commercial practices
as follows: boiled short-necked clam, Yanagawa Plant, Hayashikane-Sangvo Co,; red
crab, Kurayoshi Plant, Tottori Canning Co.; boiled oyster, Head Plant, Aohata Canning
Co.; and corned beef-style whale meat, Senoue Plant, Teihoku Shokuryo Co.

Ribotide, 5’-IMP « Na., 5-GMP - Na: or monosodium glhitamate (MSG) was added
separately or in combination at the prescribed concentrations for the total contents, and
the cans were sterilized conventionally, The cans were stored for 6 months at room
temperature, and were opened at scheduled time for the sensory test and the deter-
mination of remaining 5’-nucleotides.

Sensory test. Both or either the paired-preference test and/or the ranking test
were conducted for evaluating the quality of canned foods according to the methods
used on vegetables previously described (Hashida et a/, 1966).

Assay of 5'-ribonucleotide. The canned foods were separated into the solids and
liquid. and extracted with cold perchloric acid. Individual 5'-nucleotide in the extract
was determined by means of a Dowex 1X8 column according to a procedure proposed
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by Bergkvist ef a/. (1954) and modified by Nakajima et al. (1961 a).

The total amount of 5’-nucleotides remaining in the solids or liquid of the canned
foods was determined enzymatically by the method of Nakajima et a/. (1963), which
had been previously examined for its application to the analysis of the marine products :
Ten grams of boiled short-necked clam were homogenized with cold perchloric acid
and centrifuged. The supernatant liquid was neutralized to pH 7.0 with 5N-KOH.

The precipitate was removed, and the supernatant was made up to 200 ml with
distilled water. Portions (5, 10, 20, 25 and 50 ml) of the prepared extract were
treated with active carbon and was assayed with 5-nucleotidase. As shown in Table
1, there was no consistent drift in the content of 5’-nucleotide among the amounts of
the extract corresponding to 0.5, 1.0, 1.25 and 2.5g of clam meat.

In Table 2 are shown results of recovery experiments in which 0.21 to €.62 2mol
of Ribotide was added to 0.5g of red crab meat or 1.0g of short-necked clam meat
and assayed with 5-nucleotidase. The recovery of 5'-nucleotides from short-necked
clam was more than 92%, and that from red crab was between 91 to 95%. This
method was thus proved to be adequate for the present purpose. [t is desirable fo
make a correction by using the recoveries obtained from test runs at the same assay
periods.

Table 1 Constancy of assay for the total amount of 5’-nucleotide at ascending
levels of clam meat.

Samples, Total Total Mean
Clam meat extract 5-nucleotide 5’-nucleotide Value
(ml) (zmol) (#mol/g of clam meat)
5 0.150 0. 600
10 0.233 0. 466 0.453
20 0.437 0.437 + 0013
25 0.576 0. 461
50 1.195 0.448

Table 2 Recovery of Ribotide added to short-necked clam and red crab.

Ad?%g gom%unt Anal%'tical Recolvery
. of Ribotide value value
Materials (5’-phosphoric | (5’-phosphoric | (5’-phosphoric Recovery rate
(Meat) acid, pumol) acid, umol) acid, p#mol) €23
Short-necked clam 1g 0 0.437
0.392 0.798 0. 361 92.1
Red crab 0.5g 0 0. 386
0.206 0.591 0.195 94,5
0.412 0. 769 0.373 90.5
0.618 0.954 0.558 90.5
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RESULTS AND DISCUSSION

Nucleotides in canned foods. Distribuiton of 5-nucleotides in raw materials and
their behaviors during processing, which were considered to greatly influence the ef-
fectiveness of the foreign nucleotides, were investigated prior to the studies on the appli-
cation of the flavor-enhancers.

Distribution of 5'-nucleotide tn materials. The amounts of individual nucleotides in
perchloric acid extracts of the raw materials are shown in Table 3.

Table 3 The amounts of nucleotides in materials.

Concentration in z#mol/g
Sea-foods

5-CMP { 5"-AMP | 5’-UMP| &’-IMP | 5/-GMP| ADP | ATP

Short-necked clam fresh 41 0.31 0.05 0 0 0.30 0.63
(Venerupts semsdecusata) boiled + 1.25 0.13 0 0 0.80 0.22
Red crab fresh + 0.14 0.16 0 0 0.28 0.08
(Acanthodes armatus) boiled + 0.52 0.33 0 0 0.15 0.03
Oyster fresh + 0.61 0.96 0 0 0.72 0.43
(Ostrea giges) boiled + 0.37 0.04 0 0 0.41 0.20

14 indicates a trace amount,

As a result, 5’-AMP and 5’-UMP were found to de the major components of 5'-
nucleotides in short-necked clam, red crab and oyster. Trace of 5-CMP was detected
in some cases, but 5-GMP and 5’-IMP were negligible.

It has been found by Nakajima ef ¢/. (1961 b) that approximately 2 mg/g of 5'-IMP
is contained in whale meat.

Changes of nucleotide during canning process. Short-necked clam was shelled after
blanching in boiled water for 7 min. Stripped meat was rinsed and dipped over night
in ample water. Clam meat was packed in 65.4%101.1 mm cans, each can containing
210g of solid and 100g of 4% NaCl solution. 210g of prepared meat was equivalent to
194g of raw meat. Samples from each stage were extracted with cold perchloric acid
and assayed with 5'-nucleotidase for the total amount of 5'-nucleotides. The increase
in the total amount of 5’-nuclectides was observed during heat-processing of clam
meat (Table 4).

A chromatographical study indicated that the increase in the total amount of 5’-
nucleotides could be interpreted as the increase of AMP (a poor flavor-enhancer) formed
by the degradation of ATP during heat-processing.

Red crab meat was also canned in lacquered 74.1X39.2 mm cans, and after sterili-
zation the cans were opened and the total amount of 5'-nucleotides was measured. It
was found that the total amount of 5’-nucleotides increased during heat-processing of
crab meat similarly to the case of short-necked clam.
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Table 4 Change of the total 5'-nucleotide in canning process of short-necked clam.

Content,

: > Total Total

e%%‘é%‘g?t 5'-nucleotide 5’-nucleotide

(g/can) (#mol/g) (zmol/can)
Raw meat 194 0.40 78
Stripped meat, after blanching 166 1,48 246
Meat, after rinsing and dipping 210 0.45 95
Solid. after canning sterilization 138 0.74 102
Liquid, after canning sterilization 166 0.74 124

Canned foods with added Ribotide and 5'-nucleotides. Canned short-necked clam.
Stripped and prepared clam meat was packed in 65.4%101.1 mm cans, each can con-
taining 230g of solid and 80g of seasoning solution with Ribotide of the following
concentrations :

No. 1, control, no Ribotide added

No. 2, Ribotide added at 0.02% of tolal content
No. 3, Ribotide added at 0.04% of total content
No. 4, Ribotibe added at 0.08% of total content

The cans were opened 12, 99, and 189 days after sterilization. The contents of
canned clams were separated into the solids and the liquid, and the taste and the
determination of remaining Ribotide were carried out.

As shown in Table 5, in samples stored for 12 or 99 days, the solids enriched with

Table 5 Effect of addition of Ribotide on canned short-necked clam
(a paired-preference test).

Storage j é\lo. gflts 'u}i\I OI"D:f]tS 'ud% n;)efnts
period gie%enr]rin ::are%erring %)relgerring z Statistical
(days) no Ribotide Ribotide Ribotide Significance?!
No Ribotide vs. 0.02% Ribotide
12 19 17 47
99 9 15 63 1.5
189 3 12 80 5. *
No Ribotide vs. 0.04% Ribotide
12 15 22 60 1.3
99 9 15 63 1.5
189 3 12 80 5.4 *
No Ribotide vs. 0.08% Ribotide
12 4 16 80 7.2 . w
99 5 19 79 8.1 *k
189 3 12 80 5.4 ¥

--- Indicates no significance al 5% level.
* Significant at 5% level.
** Significant at 1% level.

— 186 —



0.08% Ribotide tasted better than the Ribotide-free solids at a 1% level of significance.
But the effect of 0.02 or 0.04% Ribotide on the solids was not clear even at a 5% level
of significance. In samples stored for 189 days, the solids with 0.02%, 0.04% or 0.08%
Ribotide tasted better than the Ribotide-free at the 5% level of significance.

The ranking totals given by a panel on the solids of cans receiving 3 different
levels of Ribotide are shown in Table 6. It can be seen that a large number of the
tasters preferred Sample 4 (G.08% Ribotide) as the best and Sample 3 (0.04% Ribotide)
as the 2nd, when these were examined after the storage of 99 or 189 days. However,
no remarkable difference between 3 samples was recognized after 12-day storage.

Table 7 shows the remaining Ribotide level per can, after 12 and 189 days of storage,
determined as 5’-nucleotide by enzymatic method. In the samples held for 12 days,
5/-nucleotide levels in liquid were higher than those in solids. As Ribotide was added

Table 6 Ranking totals of canned short-necked clam.

Ranking Rankin Ranking
Storage totill glf tot?l g} tot?l ?\If
. sample No.2 sample No.3 sample No.4 F
period No. of (0.02% (0.04% (0. 08% Statistical
(days) tasters Ribotide) Ribotide) Ribotide) significance
12 20 40 46 34
99 20 47 44 29 ¥
l' 189 15 40 28 22 **

l ..« Indicates no significance at 5% level.
** Significant at 1% level.

Table 7 Retention of 5-nucleotide in canned short-necked clam.

Total
‘;‘L‘}ti’;tns 5/-nucleotide 5'-nucleotide
() (#mol/100g) (#mol/can)
i After 12-days storage
No. 1 control, solid 164 43.4 71 } 145
added no Ribotide liquid 145 51.3 74
No. 3 added solid 163 66.5 108
s 0.04% Ribotide liquid 147 135.0 199 } 307
No. 4 added solid 164 85.0 139 } 399
0.08% Ribotide liquid 144 180.8 260
After 189-days storage
No. 1 control, solid 156 34.7 54 } 127
added no Ribotide liquid 147 49.8 73
No. 2 added solid 160 51.3 82 _
0.02% Ribotide liquid 140 80.5 113 } 19
No. 3 added solid 167 72.5 121 } 2077
0.04% Ribotide liquid 137 113.9 156
No. 4 added solid 169 109.1 185 } 387
0.08% Ribotide liquid 138 146, 2 202
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into the seasoning liquid, the differences of the levels may indicate insufficient penetration
of Ribotide from liguid into solids.

In samples of 189 days of storage, certain decrease in Ribotide content was observed
in the liquid, accompanying the increase in the solids. Thus, it is assumed that
Ribotide added to the seasoning liquid only slowly penetrates into the clam meat in
the duration of the storage period.

Even without Ribotide being added, a fairly large amount of 5-nucleotide was
detected because of the endogenous 5-AMP and 5-UMP in the material (cf. Table 3).

The stability of added Ribotide in Samples 2, 3, and 4 during 189 days of storage
was calculated as follows:

The amount of Ribotide remaining was estimated by comparing the 5’-nucleotide
content of Samples 2, 3, and 4 with that of Sample 1 (Ribotide not added), respectively.

Sample 2 — Sample 1 = 195 — 127 = 68 2#mol
Sample 3 — Sample 1 = 277 — 127 = 150 #mol
Sample 4 — Sample 1 = 387 — 127 = 260 z#mol

As the amount of Ribotide added (0.02, 0.04, and 0.08%) corresponds to 124 #mol
in Sample 2, 248 #mol in Sample 3, and 496 #mol in Sample 4, the retention of added
Ribotide after 189 days of storage are:

(68/124) X 100 = 55% in Sample 2
(150/248) x 100 = 61% in Sample 3
(260/496) X 100 = 52% in Sample 4

The remaining rates of Ribotide after 12-day storage were 65% in Sample 3 and
51% in Sample 4.

From the results obtained on the sensory tests for canned clams, it is concluded
that the additions of 0.08% and 0.04% of Ribotide are highly effective on enhancing
the flavor, whereas, 0.02% Ribotide is less effective.

Canned bosled oyster. 'To each of lacquered 65.4X81.3 mm cans containing 200g of
oyster and 50g of brine (4% salt solution) were added as follows: no nucleotide (con-
trob), 0.04% 5-IMP (No. 1), 0.04% 5-GMP (No. 2), 0.04% Ribotide (No. 3), and 0.08%
Ribotide (No. 4).

The sterilized cans were stored at room temperature. They were tested after 45,
96, 98, 210 and 236 days of storage. The contents were divided into solids and liquid,
and the sensory test was carried out on the solids, and remaining nucleotides in both
solids and liquid were determined.

Taste of the samples to which 0.04% of 5-IMP or 0.04% of 5'-GMP had been added
was compared with the control by means of the paired-preference test. More than
60% of tasters preferred oyslers with added 5-IMP or 5‘GMP after 45 to 210 days of
storage, though, the evaluations, when assessed by the ¥* method, were not significant
at the 5% level

The ranking test was conducted by employing 15 tasters on 3 kinds of samples
stored for 45 days to which, respectively, nil (control), 0.04% and 0.08% Ribotide had
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Table 8 Retention of 5-nucleotide in canned boiled oyster.

conterrft(;tgler can 5/-nucleotide 5’-nucleotide
() (u#mol/100g) (zmol/can)
After 98-days storage
No. 0 control, solid 158 146 231 } 369
added no nucleotide liquid 92 150 138
No. 1 added solid 158 188 297 } 193
0.04% 5'-IMP liquid 92 214 196
No. 2 added solid 158 188 297 } 503
0.04% 5-GMP liquid 92 224 206
No. 3 added solid 158 183 289 } 104
0.04% Ribotide liquid 92 223 205
No. 4 added solid 158 238 376 } 626
0.08% Ribotide liquid 92 272 250 -
After 236-days storage
No. 0 control, solid 158 144 228 } 363
added no nucleotide liquid 92 149 137
No. 1 added solid 158 184 291 } 488
0.04% 5'-IMP liquid 92 214 197
No. 2 added solid 158 181 286 } 487
0.04% 5'-GMP liquid 92 218 201
No. 3 added solid 158 181 286 } 478
0.04% Ribotide liguid 92 208 192

been added before packing. The ranking totals were: 35 for the control, 31 for the
samples with 0.04% Ribotide added, and 24 for those with 0.08% Ribotide. Evaluation
of these data, also agreed with the paired preference test indicating no significant
difference at the 5% level.

The amount of Ribotide, designated as the total amount of 5'-nuclectide present,
per can is shown in Table 8. In samples held for 98 and 236 days, 5-nucleotide levels
in the liquid were higher than those in the solids of corresponding samples, indicating
the penetration of 5’-nucleotide into oyster meat is limited during the storage periods.
The rates of remaining Ribotide, calculated as described previously, are:

after 98 days of storage,

61, 65, 63 and 64% in Samples 1, 2, 3 and 4, respectively,
after 236 days of storage,

61, 60, and 58% in Samples 1, 2 and 3, respectively.

Canned red crab. Red crab meat prepared under conventional method was packed
in lacquered 74.1%39.2 mm cans, each can containing 105g of solids, 2g of NaCl and
the flavor enhancing substances. The marks of samples were:

No. 1, control, no Ribotide added
No. 2, Ribotide added at 0.04% of total content
No. 3, Ribotide added at 0.08% of total content
o. 4, Ribotide and MSG added at 0.04 and 0.1%5, respectively.
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Table 9 Effect of Ribotide added on canned red crab (a paired-preference test).

Storage _ No. of _ No. of C Fof
period Ofments | Indgments | Judgments %8 Statistical
(days) no Ridotide Ribotide Ribotide significance
No Ribotide vs. 0.04%Ribotide
28 4 13 77 4.8 *
168 14 26 65 3.6
No Ribotide vs. 0.08% Ribotide
28 1 16 94 13.2 ok
78 2 14 88 9.0 ok
168 11 28 72 7.4 ok
No Ribotide vs. 0.04% Ribotide plus 0.1% MSG
28 0 17 100 © ek
78 0 16 100 L okt
168 10 30 75 10.0 *k

--- Indicates no significance at 5% level.
* Signiflcant at 5% level.

** Gigniflcant at 1% level.

=% Significant at 0.1% level.

As shown in Table 9, the results of the paired-preference test indicate that most
tasters preferred Samples 2, 3, and 4 to Sample 1. The effect of Ribotide was clear
at the 1% or 0.1% level of significance in Samples 3 and 4 during a period of half a
year. Significance reached higher levels with the addition of 0.08% of Ribotide, One-
tenth per cent MSG was found to be synergistically effective when used together even
with the lower level of Ribotide (0.04%).

Three samples of canned crab meat receiving 0.04% Ribotide, 0.084% Ribotide and
0.04% Ribotide plus 0.1% MSG were ranked in the order of preference by the panel.
As shown in Table 10, samples with 0.08% Ribotide and 0.04% Ribotide plus 0.1%
MSG were preferred at high levels of significance to the samples with 0.04% Ribotide.

The amount of remaining Ribotide was determined as above described (Table 11).
A certain amount of 5-nucleotide was detected in the controls, indicating that 5-AMP
and 5-UMP are originally contained in the material. The rates of Ribotide remaining

Table 10 Ranking totals of canned red crab.

Rankin, Ranking Ranking
Storage tot%ll ?\I tot?l glf tot?l ?\If
. sample No.2 sample No.3 sample No.4 e
period No. of (0. 04% (0.08% (0. 04% Ribotide Statistical
(days) tasters Ribotide) Ribotide) plus 0.1% MSG) | significance
28 15 42 28 20 **
78 15 44 28 18 *
168 20 55 31 34 b

** Significant at 1% level.
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Table 11 Retention of 5-nucleotide in canned red crab.

Additives Total
N Ribotide NSG content 5-nucleotide | 5’-nucleotide
o (%) (%) (g/can) (umol/g) (#mol/can)
After 28-days storage
1 0 0 105 0.725 76
2 0.04 0 105 1.430 150
3 0.08 0 105 2.040 214
4 0.04 0.1 105 1.340 141
After 78-days storage
1 0 0 105 0.722 76
2 0.04 0 105 1.390 146
3 0.08 0 105 1.900 200
4 0.04 0.1 105 1.350 142
After 168-days storage
1 0 0 105 0.714 75
2 0.04 0 105 1.333 140
3 0.08 0 105 1.860 195
4 0.04 0.1 105 1.418 149

in cans stored for 28 days were calculated in the similar manner described in the case
of short-necked clam:

Sample 2 — Sample 1 = 74 #mol

Sample 3 — Sample 1 138 zmol

Sample 4 — Sample 1 = 65 #mol

As the amounts of Ribotide added were 84, 168, 84 #mol in Samples 2, 3, and 4,
respectively, the percentages of Ribotide remaining were figured to be 88, 82 and 77%,
respectively.

The percentages of Ribotide remaining after 78 days of storage were 83, 74 and
79% in Samples 2, 3 and 4, respectively.

As mentioned above (Table 3), red crab meat does not contain inherent measurable
amounts of §’-IMP and 5-GMP. Addition of Ribotide to the crab meat, however, seems
to be readily acceptable judging from the results from sensory tests. Thus, the appro-
priate quantity of Ribotide, i.e., 0.04%, added simultaneously with MSG, seems reasonable
from the viewpoint not only of fortified taste but also of over-all desirable flavor.
Stability of Ribotide added to canned red crab is relatively high.

Canned whale meat (corned beef-style). Whale meat was packed in 99.1%120.9 mm
cans in the similar manner to corned heef : whale meat trimming was mixed well with
shortening, gelatin, egg white, fat and other ingredients and MSG and/or 5/-nucleotides
of the amounts prescribed below :

No. 0, 0.5% MSG, no 5’-nucleotide
No. 1, 0.2% MSG, no 5'-nucleotide
No. 2, 0.2% MSG, 0.1% 5-IMP

I
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No. 3, 0.2% MSG, ¢.1% 5-GMP
No. 4, 0.2% MSG, 0.1% Ribotide
No. 5, 0.2% MSG, 0.2% Ribotide

The cans were stored at room temperature and opened about 1,3 and 6 months
after processing. The content was minced and mixed uniformly. The taste of the
minced samples was evaluated by the paired-preference test and ranking test.

As seen in Table 12, the paired-preference test shows that more than 59% of tasters
preferred Samples 2 and 3 to Sample 1 stored for half a year. The effect of 5’-
nucleotides was detected at the 5% level of significance among samples stored for 29
or 97 days.

Table 12 Effect of 5'-nucleotide added on canned whale meat
(a paired-preference test).

Storage _ No. of . No. of % of
perod | bdgments | judgments | jdgments | e Sttistical
(days) no nucleotide nucleotide nucleotide significance
No Nucleotide (No. 1) vs. 0.1% 5-IMP (No. 2)
29 12 24 67 4.0 *
97 13 19 59 1.1
198 14 20 59 1.1
No Nucleotide (No. 1) vs. 0.1% 5-GMP (No. 3)
29 11 25 69 5.4 *
97 11 25 69 5.4 *
198 13 21 62 1.9

--- Indicates no significance at 5% level.
* Significant at 5% level.

The ranking totals on four of the 6 samples after 31 days of storage were 35, 48,
38 and 29 for Samples 0, 1, 4, and 5, respectively. The only small difference between
Samples 0 and 4 may be interpreted as showing that the efiect of 0.5% of MSG is
similar to 0.2% MSG plus 0.1% Ribotide.

In another series of sensory tests, the flavors of the minced meat diluted five times
with water into soup were compared. By the paired-preference test, the effect of
addition of 5-IMP or 5-GMP was recognized in higher level of significance on the
diluted soup than on the minced meat. Table 13 shows the ranking totals given by
the panel on the soup samples. It can be seen that a large number of tasters preferred
Samples 0 and 5 to Sample 1 opened after 31, 100 and 200 days of storage. The effect
of added Ribotide was obvious at the 1% level of significance.

The amount of 5'-nucleotide remaining after 30 days of storage is shown in Table
14. The remaining rates of 5’-nucleotides after 30, 97 and 200 days of storage were
67 to 72%, 60 to 72%, and 52 to 71%, respectively.

From the results obtained from the sensory tests for canned whale meats, it is clear
that the flavor is enhanced with the addition of 0.1% of 5-IMP, 5-GMP or Ribotide.
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Table 13 Ranking totals of canned whale meat.

Ranking total of

Sample Sample
Storage Sﬁmple S}a\x}mple ( %?' 4SG ( 1\912. E;SG
: 0. 0 No. 1 0.2% MSG, | (0.2% MSG, <oy
period No. of (0.5% MSG, | (0.2% MSG, 0,19 0. 2% ?tat‘xstlcal
(days) tasters no Ribotide) | no Ribotide) Ribotide) Ribotide) significance
31 15 34 46 49 21 **
100 20 43 70 49 38 **
200 20 40 72 46 42 %
Whale meat was diluted five times into soup and tasted.
** Gignificant at 1% level.
Table 14 Retention of 5'-nucleotide in canned whale meat.
. .
N 5’-nucleotide x#mol/g Recovery
No. Additives Analysed value | Recovered value | Added amount (%)
0 0.5% MSG 1.00
no 5’-nucleotide
1 0.2% MSG 0.98
no 5’-nucleotide
2 0.2% MSG 2.43 1.45 2.04 71
0.1% 5-IMP
3 0.2% MSG 2.36 1.38 2.07 67
0.1%5 5-GMP
4 0.2% MSG 2.36 1.38 2.00 69
0.1% Ribotide
5 0.2% MSG 3.84 2.86 4.00 72

0.2% Ribotide

It has been shown that 5-GMP is contained in only small amounts in whale meat.

Nevertheless, the nucleotide was found to be effective in enhancing the taste the same

=7

as 5-IMP which is contained abundantly in meat. Also, it was adjudged that the
addition of 0.2% MSG and 0.2% Ribotide yields a better result as compared with the
addition of 0.5% MSG alone.

Generally, the effect of 5-nucleotide was felt more strongly in the soup than in the

minced meat.

Stability of 5-IMP, 5-GMP or Ribotide was rather high in canned whale meat:
about 70% of the nucletide added was found to stand sterilization and storage.
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5-4 ;v VB (5'-IMP), 5-7 7 =AB (5-GMP) &V 1z 3FAKBRBRMSO A < &R
IREBISATOS, EFHEFEECEMUTHREDOS 3 < LIZBITIH (RIEF 8 5167H (1968))
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BMENLR7 VAT FREZOMARE, Z0%OHFBMMAAL THLIVEETHYD, Tb
WA TIZ2BEARICTTI~88%, H & DIEZHTIIIBIBKIC52~61BDERERERL ..

ABBREVIATIONS USED

AMP, adenosine monophosphate; ADP, adenosine diphosphate; ATP, adenosine
triphosphate ; IMP, inosine monophosphate : GMP, guanosine monophosphate : CMP,
cytidine monophosphate ; UMP, uridine monophosphate.
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