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FLAVOUR IMPROVEMENT OF CANNED FOODS WITH
5/ —NUCLEOTIDES—IV

EXPERIMENTAL PRODUCTION OF 5’—NUCLEOTIDE
ADDED AGRICULTURAL CANNED FOODS

Watara Hashida, Takenori Mouri, and Nobuko Aoyama

Experimental canning was carried out of the foods on which the optimal addition
level of Ribotide had been suggested in previous reporl (Part 1) . Ribotide was dissolved
in the liquid in twice the optimal concentration (considering the possible breakdown of
Ribotide by heat-sterilization), and added during stuffing. The produced cans were stored
for 6 months and then opened after 1, 3, and 6 months, for tasting test and also for
the assay of the Ribotide level that remained, which was calculated from phosphoric acid
liberated by 5’-nucleotidase.

It can be seen that overwhelmingly large number of the tasters evaluated Ribotide-
added cans to be better in taste compared with Ribotide-free sample, when Ribotide was
added at a level of 0.08% for green peas, 0.025% for asparagus, 0.01% for mushrooms,
and 0.02% for green beans, respectively. When sodium glutamate (0.1%) was added
together, the amount of Ribotide could be reduced to a half of above-mentioned. As a
result of determination of 5/ -nucleotide it was observed that Ribotide added was fairly
stable during sterilization and preservation period. More than 73% of Ribotide initially
added was recovered in canned mushrooms after preservation for 2 months.
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Table I. The minimal addition level of Ribotide at which its taste improving effect can be
appreciated at a 5% or 0.1% level of significance.

Minimal addition level which Minimal addition level which
Kinds of foods gives a 5% level of signifi- gives a 0,1% level of signifi-

cance (Concentration, %) cance (Concentration, %)

Bamboo shoots ' 0.005

Green peas 0.04

Asparagus 0.0125 0.05

Sweet corns - 0.01

Mushrooms 0.001 0.0025

Carrots (Baby food) 0.025

Green beans 0.005 0.02

Tomato juice . 0.005
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Table II. Recoveries of 5’-Nucleotides in measurement with enzymatic method.

5-Nucleotide 5-Nucleotide R
Canned food Samples measured recovered et(:;)gr)ery
{ £ mol) (#mol)
Solid 5g 1.18
Mushrooms » and Ribotide 17 0.57 91
0.625 2 mol .
Liquid 5¢ 1.32
Mushrooms ~» and Ribotide 1,92 0.60 96
0.625 # mol .
Solid 5g 0.60
Asparagus ~» and Ribotide 1.38 0.78 92
0.850 & mol :

Table III. Effect of addition of Ribotide on canned green peas (a paired preference test)
(a) Comparison of No. 1 Can (no Ribotide) and No. 2 Can (Ribotide 0,08%).

. . f judgements
. Numbers of jud- | Numbers of jud- % o .
Storage period gements which gements which which prefer 2 Statistical
(days) prefer No.1 Can | prefer No. 2 Can }é":lot'de added Xo significance
i aj
10 6 17 74 5.2 *
111 18 34 66 4.9 *
189 8 35 81 8.6 * *
(b) Comparison of No. 1 Can (no Ribotide) and No. 3 Can
(Ribotide 0.04% and MSG 0.1%).
R . . f judgements
. Numbers of jud- | Numbers of jud- % o . e
Storage p)euod gements which gements which ‘gﬁgdgr :fg 42 gg?};ilce
(days prefer No. 1 Can | prefer No.3 Can | pyon’on 2u® 0
10 3 20 87 6.3 *
111 12 40 77 15.1 * &k
189 5 38 88 12.7 * ko

* : Significant at a 5% level

* % 1 Significant at a 1 4% level
*-* % Sjgnificant at a 0.1% level
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Table IV. Rankinfg test of canned green peas. (Numbers of tasters : 20)

(a) After 10 days storage.

No. 1 Can Control, | No. 2 Can, added | No:3 Can, added Ribo-
added no Ribotide’ |  Ribotide 0.08% },‘df&? -04% and MSG
Numbers of tasters who 5 8 7
marked as the Ist. b
Numbers of tasters who 4 9 7
marked as the 2nd.
Numbers of tasters who n 3 6
marked as the 3rd.
Rank sum . 46 35 36
Mean rank 2.30 1.75 1.95
W=0.078 So=62 not significant at a 5% level.
(b) After 111 days storage.

No. 1 Can No. 2 Can No. 3 Can
Numbers of tasters who
marked as the Ist. 1 4 15
Numbers of tasters who 4
marked as the 2nd. 13 3
Numbers of tasters who 15 3
marked as the 3rd.. 2
Rank sum 54 39 27
Mean rank 2.70 1.95 1.35

W=0.458 S=366 significant ata 1% level
(c) After 189 days storage

No. 1 Can No. 2 Can No. 3 Can
Numbers of tasters who 1
marked as the Ist. 7 12
Numbers of tasters who 3
marked as the 2nd. 12 5
Numbers of tasters who 6
marked as the 3rd. 1 1 3
Rank sum 55 34 31
Mean rank 2.75 1.70 1.55

W=0.428 So=342 significant at a 1% level



2—2 PRANSHRAEHE

R 7S 154D AT 3158 AR 1208
ZA4 FRESIORT T ESRMLL. BEIR110~115°C TL0RI4F - 7-.

&G L TRRERETIE L bIT, 5-R 7 LA F FREMELL.

RS5DTEL 2 AHERRRTHI, (2))HKE4 F0.025%, (3)) £ £ 4 F0.0125%+MSG 0.1%i%
R e N ZDERMAREICH L THEKE BDOh, HHIC 1B4BHOER TR0 1IBOFEK
BTRRIHEINIL., R6DOTLMUIHEOERTS 1 HARET I ~IMARKICHI: > THET
HY, 101, 184K TIZRHELE KK, QHEMSCHICKEWMEMNRE LS » T,

AHDPLBBERUEEBUEDETEII I - 1=

3 4358 THARN 3. 0B BEAETOE, U #
Biditk, 3, 101, 184

Table V. Effect of addition of Ribotide on canned asparagus (a paired preference test)

(a) Comparison of No. 1 Can (no Ribotide) and No. 2 Can (Ribotide 0.025%)

L LIREGL

. Numbers of jud- [ Numbers of jud- gt
Storz(ig: IS riod Numbers‘a(;ft ers | gements which gements which 2 Sitaui?itéﬁllce
¥y prefer No.1 Can | prefer No. 2 Can o gn
3 23 4 19 9.8 * x
101 20 5 15 5.0 *
184 44 4 40 29.4 * ok ok
(b) Comparison of No. 1 Can (no Ribotide) and No. 3 Can
(Ribotide 0.0125% and MSG 0.1%).
. Numbers of jud- | Numbers of jud- P
Storz(lge Df"‘)d Numberstac;ft rs | gEMENts which gements which 2 gitat{?it;ilce
ays € prefer No. 1 Can | prefer No.3 Can X0 gn
3 23 6 17 5. *
101 21 1 20 17.2 * k%
184 43 0 43 ¥k

Table VI. Ranking test of canned asparagus. (Numbers of tasters : 20)

(a) After 3 days storage

No. 1 Can Control,
added no Ribotide

No. 2 Can, added
Ribotide 0.025%

No. 3 Can, added
Ribotitide 0.0125%

and MSG 0.1%
Numbers of tasters who 0 7 13
marked. as the lst.
Numbers of tasters who 4 10 6
marked as the 2nd.
Numbers of tasters who 16 3 i
marked as the 3rd.
Rank sum 56 36 28
Mean rank 2.80 1.80 1.40

W=0.520 So=416 significant at a 1% level



(b) After 101 days storage

No. 1 No. 2 No. 3
Numbers of tasters who 0 12 8-
marked as the lst.
Numbers of tasters who 3 7 - 10
marked as the 2nd.
Numbers of tasters who 17 1 2
marked as the 3rd.
Rank sum 57 ‘ 29 34
Mean rank 2.85 1.45 1.70

W=0.558 So=446 significant at a 1 % level

(c) After 184 days storage

No. 1 No.2 -~ Ne.3
Numbers of tasters who 1 1n 8
mared as the lst.
Numbers of tasters who 1 8 u
marked as the 2nd. .
Numbers of tasters who 18 1 1
maked as the 3rd. .
Rank sum 57 30 33
Mean rank 2.85 1.50 . 165

W=0.548 So=438 significant at a 1% level
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Table VII. The remaining 5-Nuclecitde level in canned asparagus.
(a) After 3 days storage.
Total contents 5-Nucleotide 5°~Nucleotide
per Can (g) (zmol. per 1002) (#mol. per Can)
No. 1 control, Solid 300 18.7 56) gg
added no Ribotide Liquid 131 24.6 32)
No. 2, added Solid 297 56.1 167) 94y
0.025% of Ribotide Liquid 131 57.0 74)
No. 3, added "
: S Solid 300 34.4 104)
0:0125% Of Ribetide | Tiquid 131 19 56) 160

(b) After 184 days storage.

Total contents 5-Nucleotide 5-Nucleotide
per Can (g) (#mol per 100€) { (#mol. per Can)
No. 1 control, Solid 300 19.0 57) 85
added no Ribotide Liquid 131 21.8 28)
No. 2, added Solid 305 ~ —
0.025% of Ribotide Liquid 126 45.3 57
"No. 3, added .
i _— Solid 303 34.3 103)
0.0125% of Ribotide P . 152
and 0'1% of MSG quuld 127 38.8 49)
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(a) Comparison of No. 1 Can (no Ribotide) and No. 2 Can (Ribotide 0.01%).

Table VIII. Effect of addition of Ribotide on canned mushrooms

(a paired preference test)

. ] . 3 | % of judgements ’
Storage period Numbers of jud- | Numbers of jud- which prefer 2 Statistical
(days) | gements which | gements which | pipgige added | significance
y prefer No.1 Can | prefer No. 2 Can | cp0 10 gn
9 19 31 62 2.9 -
57 2 18 90 12.8 * AR
190 12 32 73 9.1 *




(b) Comparisan of No, 1 Can (no Ribotide) and No. 3 Can (Ribotide 0.005% and MSG 0.1%).

4% of judgements

Storage period | pomenis sehich | goments which. | &1ch prefet 2 | Sutistical
prefer No. 1 Can | prefer No. 3 Can | pyce” qo 20 o 10
9 19 30 61 2.5 —
57 4 16 80 7.2 * *
190 12 31 72 8.4 * %
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Table IX, Ranking test of canned mushrooms. (Numbers of tasters : 20)

(a) After 9 days storage

No. 3 Can, added
No. 1 Can Control, No. 2 Can, added e ’
added ro Ribotide | Ribotide 0.01% ﬁg‘é‘%el‘%‘mf‘% and

Numbers of tasters who 3 3 14
marked as the Ist.

Numbers of tasters who 5 13 2
marked as the 2nd.

Numbers of tasters who 12 4 4
marked as the 3rd.

Rank sum 49 41 30
Mean rank 2.45 2.05 1.50

W=0.228 Sp=182 significant at a 1% level

(b) After 57 days storage

No. 1 Can No. 2 Can No. 3 Can
Numbers of tasters who 2 7 1
marked as the lst,
Numbers of tasters who 6 8 6
marked as the 2nd.
Numbers of tasters who 12 5 3
marked as the 3rd.
Rank sum 50 38 32
Mean rank 2.50 1.90 1.60

W=0.210 So=168 significant at a 5% level



(c) After 190 days storage

No. 1 Can No. 2 Can No. 3 Can
Numbers of tasters who 5 11
marked as the Ist. 4
Numbers of tasters who 8 5
marked as the 2nd. 7
Numbers of tasters who 9 4
marked as the 3rd. 7
Rank sum 45 42 33
Mean rank 2,25 2.10 1.65

W=0.097 S¢=78 not significant at a 5% level

Table X. 5-Nucleotide content of canned mushrooms.

(a) After 15 days storage

Total content 5-Nucleotide 5-Nucleotide
per Can (g) (#mol/1008) (# mol/Can)
No, 1, Centrol Solid 82 25.0 20.5) 364
Ribotide unadded Liquid 575 27.7 15.9) .
No. 2, added Solid 82 34.6 28.4) 59.2
0.01% of Ribotide Liquid 58.5 52.6 *30.8) e
No. 3, added .

; S Solid 82 28.5 23.4) 'Y
0.005% of Ribotide e 48.0
and 0.1% of MSG Liquid 60.5 40.6 24.6)

(b) After 58 days storage
Total content 5'-Nucleotide 5-Nucleotide
per Can (&) (#mol/100 €) (# mol/Can)
No. 1, Control Solid 82 25.7 21.1) a9 9
Ribotide unadded Liquid 63 27.2 17.1) .
No. 2, added Solid 86 41.4 35.6) g 7
0.01% of Ribotide Liquid 59 40.8 24.1) :
No. 3, added .

. - Solid 84 33.7 28.2)
0.005% of Ribotide oe 48.7
and 0.1% of MSG Liquid 60 34.2 20.5) ,
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{(2)—(1}=22.8umole
(3)—(1)=11.6umole
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Table XI. Fffect of addition of Ribotide on canned green beans
(a paired preference test)

(a) Comparison of No. 1 Can (no Ribotide) and No. ‘2 Can (Ribotide 0.02%)

. Numbers of jud- | Numbers of jud- ..
Storage period Numbefrsiasters gements which gements which 2 g.tat‘i?-tégilce
(days) o prefer No.1 Can | prefer No. 2 Can X0 1gnili
6 25 5 20 8.7 * %
93 46 7 39 22.3 * % x
175 42 11 31 9.5 * ¥
(b) Comparison of No. 1 Can (no Ribotidid) and No. 3 Can (Ribotide 0.01% and
MSG 0.1%) '
. Numbers of jud- | Numbers of jud- g1
Storage period Numbefrsl ters | gements which | gements which 2 g{at;?itg;ilce
(days) ol tas prefer No. | Can | prefer No. 2 Can X0 gn
6 25 7 18 4.7 *
93 46 9 37 17.0 * k%
175 44 5 39 26.3 * &k

illOJC%& { 2 SERMETIZE)NY -'!‘fi 1 ¥ 0.02% &g /- éi(S) ] 'I"ﬂ 4 F 0.01% +MSG
0 IBEMEZO TN SIVMERIMTAE E KTk EHE SN, THb56 BRTIR1BE -



B5%AE, 938, 1758 TIR0.I¥ TR 1 BRKETEETH - 7-.
IR RBOERIIKI2OT EL T,

RUEM T hick, (VERIMERERE LS - T,

LHEI S BKRETHEELLY, AIZEHEDE bEK,

Table XII. Ranking test of canned green beans (Numbes of tasters : 20)

(a) After 6 days storage

No, 1 Can Control, No, 2 Can, added Irggﬁo?idgag’oa;(;gegnd
added no Ribotide Ribotide 0.02% MSG 0.1%
Numbers of tasters who 2 2 16
marked as the Ist.
Numbers of tasters who 3 14 3
marked as the 2nd.
Numbers of tasters who 15 4 1
marked as the 3rd.
Rank sum 53 42 25
Mean rank 2,65 2.10 1.25
W=0.497 S$0=398 significant at a 1 ¥ level
(b) After 93 days storage
No. 1 Can No. 2 Can No. 3 Can
Numbers of tasters who 3 5 12
marked as the the Ist.
Numbers of tasters who 6 10 4
marked as the 2nd.
Numbers of tasters who 1 5 4
mared as the 3rd.
Rank sum 48 40 32
Mean rank 2.40 2.00 1.60
W=0.160 Sp=128 significant at a 5% level
(c¢) After 175 days storage
No. 1 Can No. 2 Can No. 3 Can
Numbers of tasters who
marked as the lst. 0 5 15
Numbers of tasters who 4 1 5
marked as the 2nd.
Numbers of tasters who
mard as the 3rd. 16 4 0
Rank sum 56 39 25
Mean rank 2.80 1.95 1.25

W=0.603 So=482 significant at a 1 ¥ level
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Table XIII. The remaining 5-Nucleotide level in canned green beans,

(a) After 6 days storage

Total content 5-Nucleotide 5’-Nucleotide
per Can (g) (#mol per 1008) (#mol per Can)
No. 1 control, Salid 205 24.8 5 44
added no Ribotide Liquid 86 22,1 19)
No. 2, added Solid 206 50.3 103) 159
0.02% of Ribotide Liquid 93 60.7 56)
No. 3, added .
H o . Solid 206 — -
0.01% of Ribotide et
and 0.1% of MSG | Ldauid 91 38.8 35

(b) After 175 days siorage

Total content 5-Nucleotide 5-Nucleotide
per Can (g) (#mol per 100€) -(#mol per Can)
No. 1 control, Solid 210 23.3 - 49) g
added no Ribotide Liquid 83 24,2 20)
No. 2, added __ Solid 206 47.0 97 147
0.02% of Ribotide | Liquid 97 50.5 50)
No. 3, added .
» S Solid 207 37.8 78)
0. 0% of Riottde, | Liauid 90 36.8 33) M
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