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EXPERIMENTAL PRODUCTION OF 5'-NUCLEOTIDE-ADDED
FISHERY CANNED FOODS (1) BABY CLAM AND RED CRAB

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

As shown in Report (Part V), seasoning agents such as 5 -IMP and 5 -GMP were
not contained in shellfishes and crabs. In an attempt to improve the taste of these canned
foods with 5'-nucleotides, baby clam (venerupis semidecusata) or Zuwaigani (Acanthodes
armatus) was packed together with Ribotide (commercial name of Na-salt of 5 -nucleotides)
by a conventional method. After sterilization, these cans were preserved under room tem-
perature for 6 months. They were opened 1, 3, 6 months after sterilization, and the
tasting test and the determination of the remaining Ribotide level were performed.

First of all, the recovery test of enzymatic (5”-nucleotidase) method was done, and it
was ascertained that this method was satisfactory for the assay of a total of 5'-nucleotide
in shellfishes and crabs. A large number of the tasters evaluated canned baby clam added
0.08% of Ribotide to be better in taste, compared with Ribotide-free sample, even 12 days
after sterilization.

Ribotide could not sufficiently penetrate in baby clam meat in a short time, therefore,
when Ribotide was added at concentrations of 0.02% or 0.04%, these canned baby clam
did not recognized to be better before 6 months. Canned crab added Ribotide 0.08% (or
Ribotide 0.04% plus MSG 0.19%) were recognized as better than not-added sample at a
high grade of significance. Ribotide was fairly stable in canned baby clam and crab. 79-
83% of added Ribotide was found to be present in canned Zuwaigani.
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Table I. Components of canned foods

Zuwaigani (Red crab) Asari  (Baby clam)
pH 7.08 6.33
Moisture, % 82.0 74.5
In soluble fration Salt, % 1.088 0.828
Reducing sugar, % trace trace
Total nitrogen, % 2.40 2.76
Crude protein, % 15.0 17.0
Amino nitrogen, % 0.176 0.065
Glutamic acid, % 0 0.025
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Table 1I. Effect of sample amount applied to active carbon column in the
determination by enzymatic method. ‘

Samples Efq‘,g"a]?“t amount 5’~-Nucleotide
of Asari (€) Assayed, #mgl #mol per g Asari
Asari extract * 50 ml 2.50 1.195 0,448
” 25 ~ }.25 0.576 0.461 0.453
” 20 » 1.00 0.437 0,437
+0.013
” 10 ~ 0.50 . : 0.233 0.466
” 5 ~# 0.25 0.150 0.600

¥ 108 of solid of canned Asari was extracted with cold perchloric acid solution and
made to 200m] with water.

‘

Table III. Recoveries of 5-Nucleotides in measueremet with enzymatic method -

ot o1 | e | iy [ |
Asari Meat 1 g 0.437

(Baby clam) » and Ribotide 0.798 0.31 | o2
Meat 0.52 0.396

Zuwaigani ‘e pnatide 0.501 0.105 ~ 1 945

(Red crab) » and Ribotide 0.769 0.373 7 905

v and Ribotide 0.954 0.558 90.5
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Table IV. Effect of aéldition of Ribotide on canned Asari. (a paired preference test)

(a) Conparison of No. 1 Can (no Ribotide) and No. 2 Can (Ribotide 0.02%) -

. - Numbers of jud- | Numbers of jud- S : s
S(orzlg; gsenod Numbershosfl ers | gements which | gements which ZZ gta“l?ltc";lc e
¥y < prefer No.1 Can | prefer No. 2 Can e gt
12 ’ 36 19 17 - ‘
99 u . 9 15 1.5 —
189 I 15 | 3 12 5.4 *

(b) Comparison of No. 1 Can (no Ribotide) and No: 3 Can (Ribotide 0,04%)

.. 3 - | Numbers of jud- | Numbers of jud- st
Storﬁgz g;enod Numbnrstaf)sfte s | gements which gements which 2 ?itat;?itégilce
4 TS | prefer No.1 Can | prefer No. 3 Can zo0 gn -

12 37 | 15 | 22 1.3 -

99 24 9 15 1.5 _

189 15 3 12 5.4 ¥

(c) Comparison of No. 1 Can (no Ribotide) and No. 4 Can

. Numbers of jud- | Numbers of jud- ‘ et
Stor%g;. g;rlod Numberstaosfte rs | gements which~ | gements which ‘ _2 ?ltatnl?ltg:]lc e
¥ prefer No.1 Can | prefer No. 4 Can X0 gn
12 20 4 16 7.2 *
99 24 5 . 19 8.1 *
189 15 3 12 5.4 *




Table V. Ranking test of canned Asari. (Numbers of tasters :

(a) After 12 days’ storage

20)

No. 2 Can added No. 3 Can added No. 4 Can added
Ribotide 0.02% Ribotide 0.04% Ribotide 0.08%

Numbers of tasters who 7 2 11
marked as the Ist.
Numbers of tasters who 6 10 4
marked as the 2nd.
Numbers of tasters who 7 8 5
marked as the 3rd.
Rank sum 40 46
Mean rank 2.0 2.3 1.7

So=72 not significant at a 5% level

(b) After 99 days’ storage

No. 2 Can No. 3 Can No. 4 Can

Numbers of tasters who
maked as the lst. 3 4 13
Numbers of tasters who 7 8 5
marked as the 2nd.
Numbers of testers who 10 8 2
marked as the 3rd.
Rank sum 47 44 29
Mean rank 2.35 ; 2.20 1.45

So=186 W=0.2325 significant at a 1% level

(c) After 189 days’ storage (Numbers of tasters : 15)

No. 2 Can No. 3 Can No. 4 Can

Numbers of tasters who 0 5 10
marked as the lst.
Numbers of tasters who 5 7 3
maked as the 2nd.
Numbers of tasters who 10 3 2
marked as the 3rd.
Rank sum 40 28 22
Mean rank 2.67 1.87 1.47

So=168 W=0.3733

significant at 2 1% level
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Table VI The remaining 5-Nucleotide level in canned Asari.

(a) After 12 days' storage

Total contents 5’-Nucleotide 5-Nuncleotide
per Can (g) (~mol per 100€) (£ mol per Can)
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) 307
0.04% of Ribotide Liquid 147 135.0 199)
No. 4 added . solid 164 85.0 139) 399
0.08% of Ribotide Liquid 144 180.8 260)
(b) After 180 days’ storage
Total contents 5-Nucleotide 5-Nucleotide
per Can (g€) (£ mol per 1008) (£ mol per Can)
No. 1 control Solid | 156 34.7 59) 197
added no Ribotide Liquid 147 49.8 73)
No. 2 added SOHd 160 51.3 82) 195
0.02% of Ribotide Liquid 140 80.5 113)
No. 3 added Solid 167 72.5 121) 277
0.04% of Ribotide Liquid 137 113.9 156)
No. 4 added Solid 169 109.1 185)  40-
0.08% f of Ribotide Liquid 138 146.2 202)
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Table VII. Effect of addition of Ribotide on pasted Zuwaigani (a paired preference test)

P Numbers of judge- Numbers of judge- -~
Ribotide added ments which prefer ments which prefer 2 Sta“l?lté‘;llc
Ribotide added sample | no Ribotide sample ° sign ¢
0.01 15 9 1.5 —_
0.02 17 7 4.2 *
0.04 17 7 4.2 *
0.08 19 5 8.2 * ®
Table VIII. Ranking test of pasted Zuwaigani, added. Ribotide.
Ribotide Ribotide Ribotide
0.02% 0.04% 0.08%
Numbers of tasters who
marked as Ist. 2 6 12
Numbers of tasters who
marked as 2nd. 6 n 3
Numbers of tasters who
marked as-3rd. 12 8 5
Rank -sum 50 37 33
Mean rank 2.50 1.85 1.65

W=0.198 S¢=158 significant at a 5% level
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(a) Comparison of No. 1 Can (no Ribotide) and

Table IX. Effect of addition of Ribotide on canned Zuwaigani

(a paired preference test)

No. 2 Can (Ribotide 0.04%)

. Numbers of jud- | Numbers of jud- foe
Stora(lgg g§"°d Nuglbterrss of gements which | gements which 2% ssim[;?itcl:;a]ce
¥ ste prefer No.1 Can | prefer No.2 Can 0 gritican
28 17 4 13 4.8 *
168 40 14 26 3.6 _
<
(b) Comparison of No. 1 Can (no Ribotide) and No. 3 Can (Ribotide 0.08%)
: . Numbers of jud- | Numbers of jud- gt
Stora(xgg Sp)er fod Nu?;‘;‘ferfs of gements which gements. which 7,2 ss‘itat}?ité‘;lce
¥ prefer No.1 Can | prefer No. 3 Can o gn
28 17 1 16 13.2 * ok x
78 16 2 14 9.0 * %
168 39 11 28 7.4 * ¥

(c) Comparison of No. 1 Can (no Ribotide) and No. 4 Can (Ribotide 0.04% and MSG 0.1%)

: . Numbers of jud- | Numbers of jud- sttt
Storzéggyg)enod Nur[r;l;(tzgss of gements which gements which 12 Sltga;;?‘t;g:gé
prefer No.1 Can | prefer No. 4 Can o
28 17 0 17 oo * k&
78 16 0 16 oo ¥k ¥
168 40 10 30 10.0 *
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Table X. Renking test of canned Zuwaigani (Numbes of tasters : 15)

(a) After 28 days’ storage

No. 2 Can added

No. 3 Can added
Ribotide 0.08%

No. 4 Can added
Ribotide 0.04% and

Numbers of tasters who 0 3 12
marked as the Ist.
Numbers of tasters who 3 1 1
marked as the 2nd.
Numbers of tasters who 12 1 P
marked as the 3rd.

Rank Sum 42 28 20

Mean rank 2.80 1.87 1.33

W=0.551 So=248 significant at a 1% level
(b) After 78 days’ storage
No. 2 Can No. 3 Can No. 4 Can

Numbers of tasters who
marked as the lst. 0 3 12
Numbers of tasters who 1 1 3
marked as the 2nd.
Numbers of tasters who 14 1 0
marked as the 3rd.

Rank sum 44 28 18

Mean rank 2.93 1.87 1.20

W=0.764 So=344 significant at a 1% level
(c) After 168 days’ storage (Numbers of tasters : 20)
No. 2 Can No. 3 Can No. 4 Can

Numbers of tasters who
marked as the Ist. 0 10 10
Numbers of tasters who 5 9 6
marked as the 2nd. ’
Numbers of tasters who 15 1 4
marked as the 3rd.

Rank sum 55 31 34

Mean rank 2.75 1,55 1.70

W=0.427 S=342 significant at a 1 % level
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Table XI. The remaining 5-Nucleotide level in canned Zuwaigain.

(a) After 28 days’ storage

Total contents 5-Nucleotide 5-Nucleotide
per Can (g) (& mol/g) ( # mol/Can)
No. 1 Control, no Ribotide 105 0.725 76
No. 2 Ribotide 0.04 % " 1.430 150
No. 3 Ribotide 0.08 % ” 2.040 214
No. 4 Ribotide 0.04 % ” 1.340 141
and MSG 0.1%
(b) After 78 days’ storage
Total contents 5-Nucleotide 5’-Nucleotide
per Can (8) (# mol/g) ( # mol/Can)
No. 1 Control, no Ribotide 105 0.722 72
No. 2 Ribotide 0.04 % ” 1.390 146
No. 3 Ribotide 0.08 % ) ” 1.900 200
No. 4 Ribotide 0.04 % ” 1.350 142
and MSG 0.1%
(c) After 168 days’ storage
Tota! contents 5-Nucleotide 5-Nucleotide
per Can (g) (»# mol/g) ( # mol/Can)
No. 1 Control, no Ribotide 105 0.714 75
No. 2 Ribotide 0.04 % ” 1.333 140
No. 3 Ribotide 0.08 % ” 1.860 195
No. 4 Ribotide 0.04 % ” 1.418 149
and MSG 0.1%
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