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FLAVOR IMPROVEMENT OF CANNED FOODS WITH
5’ —NUCLEOTIDES—1II

STABILITY OF 5/ —NUCLEOTIDES IN CANNING
STERILIZATION

Wataru Hashida, Takenori Mouri, and Nobuko Aoyama

For the arrangement of the optimal addition level of 5’-nucleotide to canned foods,
it is necessary to consider the stability of 5’-nucleotide during the canning processes. In
the present paper, the data are given concerning to the stability of 5’-nucleotide in
aqueous solution sealed in glass ampoules or in cans and sterilized under increased tem-
perature. The amount of 5/-nucleotide was calculated from the amount of phosphoric
acid liberated by 5/-nucleotidase.

5/-nucleotide was hardly decomposed when heated at 100°C, however, the decomposi-
tion was accelerated along with rise in temperature. 5/-nucleotide became unstable at a
5% level of significance as the pH declined from 6.0 to 3.0 and at a2 1% level of sig-
nificance as the heating time was prolonged. It was found that more than 70% of 5/-nu-
cleotide remained undecomposed even under such a severe condition in which the solution
was adjusted to pH3.0 and heated at 115°C, for 40min. Sucrose, glucose, and soluble starch
slightly accelerated the decomposition of 5/-nuclectide, when they were heated together
with 5/-nucleotide. Salt, casein hydrolysate and sodium glutamate hardly influenced the
stability of 57-nucleotide.

When the 5’-nucleotide solutions were sealed in cans and heat sterilized, 5/-nucleotide
was found to be similarly stable as sealed in glass ampoules. The can material didnot
have any influence on the stability of 5’ -nucleotide, and it may be- considered that the can
is a suitable material for the preservation of 5’-nucleotide containing foods in a stable
condition.
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HERZERAZA I pH3.0kD6.0xTDs x VBV — & Buffer (BERITX 3770 E0WHD
EHERL. YioM~1/50M) ICERL, F 3R Ty FARHEHAL TMEBEL . MAEEOH
BIEBFAY-X LA F FRIDBERTRESEL LTHEEL..

$f, EERORERRRTE, BHEOLEEL T v A —REGO 2EEAVY #4414 F2pH
3.0 £7:136.0 @ Buffer ICFRF LA KIGHZFHIL, HZEERF LA KRIC15°C TLOHREL .
ZO®RIEE °C) , il (25°C) , BE (5°C) O IERBI BT 4 » ARMRERRAET -
7.

1-3. ¥-XRILFFEHHE

5-R 7 vAF FREIFHERMBET LRICPRES® OBEREICX->TRELL. Thbb
pH8.5 @ Buffer (hTHMEED 5 -R 7 LA F ¥ — ¥EIEFA S8, B hBBEEROEcE
DAIEL umole X LTHobLik., -/ HBBERI/LVAF FOBAED 1a mole (248 14
mole T HT 5. BEVND 5 -R7Vv4F FBERIFEST H7-0ICid Bergkvist 2P 1z &k 215
DO ICHEL T Dowex 1 X 8 2R T2 HF L2057 45 T-7c. +OEMHIIFG
DCHEET B,



2. EBERERLUEER

2-1. REMCRIZITNBREFOESD

-7 VAF FEBXTY K24 FROFTUSKIFROWRETHOMBBIERF R « TV 7
NMICTHRLTT . FTRBBPTO) £ 24 FEREOBIKICK - T, MAREICS T 3%E
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Table 1. Effect of heat (100° C, 40min.) on the stability of 5'-nucleotides
in aqueous solution,

Nucleotides Amount of 5-nucleotide # mol/ml Residual level Decomposition

Before heating After heating (%) )
5-CMP 0.448 0.430 96 4
5-AMP 0.351 0.356 101 -
5-UMP 0.392 0.385 98 2
5¥-1IMP 0.403 0.382 95 5
5'-GMP 0.326 0.308 95 5
Ribotide 0,419 0.415 99 1
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Table II. Effect of heat (115°C, 40min.) on the stability of 5-nucleotides

in aqueous solution.

Nucleotides ol Amount of 5-nucleotide # mol/ml Residual level | Decomposition
Before heating After heating @ (%)
5-CMP 7.12 0.391 0.363 93 7
5-CMP 7.42 0.351 0.300 85 15
5-UMP 7.08 0.390 0.369 95 5
5-1MP 7.22 0.446 0.405 91 9
5-GMP 7.12 0.382 0.312 82 18
Ribotide 7.10 0.472 0.390 83 17
Table I1I. Effect of heat (60 min. at various temperature)
on the stability of 5-UMP and 5-GMP
. Amount of 5-nucleotide . .
Temperature | & mol/ml %‘e’sexldual ]s)ig:::lpo- Rate of decomposition
o " Before X Temperature
co heating After heating ®) (%) range Q1o
5 - UMP '
100 0.397 0.389 98.1 1.9
110 ” 0.378 95.4 4.6 100~110 2.4
120 ” 0.350 88.0 12.0 110~120 2.6
130 ” 0.276 69.4 30.6 120~130 2.5
5 - GMP
100 0.407 0.394 96.6 3.4
110 ” 0.358 88.0 12.0 100~110 3.5
120 ” 0.286 70.1 29.9 110~120 2.5
130 4 0.177 43.4 56.6 120~130 1.9
2-2. TEHICRIET pH SXUMBBHOE

MAOEERKREBR N TS - 758, &KIC pH3.0 @ Buffer rhick i 2%ERE Lo~ 58
O -2 vAF FHUBEBETY HE 4 V% Buffer TiEB LA 7 A7 v A rickLT115°C T
AORMEPHETEELERADCELTH B, TRUDOBKBERDOESICH AT pH3.0 © Buffer I
BREEHBPPE L. 5/ -R 7L AF FEORTS -CMP & 5°-UMP §#4bbE ) IYVVvHEX
JVAF FBEBMICEETH S & MBDONI, VREA4 FRNVTIOBHEIEL 7.

Table IV. Effect of heat (115°C, 40min.) on the stability of 5-nucleotide
in buffer solution. (pH 3.0)

Nucleotide Amount of 5-nucleotide, # mol/ml Residual level Decomposition
Before heating After heating (%) (%)
5-CMP 0.960 0.829 86 14
5-AMP 0.507 0.307 61 39
5-UMP 1.15 1.01 88 12
5-1MP 0.805 0.500 62 38
5-GMP 0.836 0.554 65 35
Ribotide 0.725 0.511 70 30
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Fig. 1 Chromatogram of the 5-nucleotide
mixture, before and after heating.
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Table V. Stability of the 5'_nucleotide mixture in buffer solution. (pH 3.0)

Fractions of Before heating After heating Residual level
A total of O.D.] 5-nucleotide |[A total of O.D.| 5'-nucleotide .
chromatogram (260m 1) per mi| #mol/mi (260m &) per ml| _# mol/mi of 5-nucleotide
A (water
soluble) 0 23.85
B (mix. of
nucleoside) 0 13.24
C 5-CMP 58.27 9.41 48.15 7.79 81.9
D 5-AMP 139.86 9.84 96.28 6.78 68.9
E 5-UMP 95.03 9.59 84.50 8.53 88.9
F 5-1MP 68.66 9.95 38.43 6.19 62.2
G 5-GMP 65.92 5.58 39.50 3.35 60.0
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Table VI

Effect of pH and heating on the

residual level of 5’-nucleotide.

260mp 1T BT BEABRNOEL S
BEULM, CHhIRS-RIVEFFOD

pH and heating 5’—nuclieotilde Residual level RRBCHE LI P >-OTHEL.
ti . se
ime (# mol/mD) %6100, KO PHE X U
Control, . 0.495 100 B ,
before heating : MAZERE LT 2 BB X->THHR
H 6.0 10min. 0.480 97 _
g o o 30 o S B R 6 EBATHE BT
25min. 0,421 85 DT ELIKY, ThIEHPVTHERS
0.416 8 EHSEES LNt THDBMMA
40min. 0.356 72 .
” 0.401 81 Wb Aic e, 1 BHERKE
pH 4.5 10min. 0.445 9% THREESBD L, TRBEROPHAT
” 0.451 A NB, Fabb, BEEKEBICHENS
25min. 0.411 83 . .
” 0.381 77 BEEKETREREEL 72, RXEME
40min. 0.366 74 AREno NGk 7. o DK
- 0.371 Y5
» ' ! DOATIZ pH3.0, 115°C, 405 it b
pH 3.0 10min. 0,435 8 .
3 FAY 13 ) M 3R
Y 0.386 5 BEEIIRB LIS TIAD, VHEEA
25min. 0.421 & Fidtids 70% bRET 5 LMD
” 0.356 72
’ 7.
40min. 0.346 70 n
” 0.351 71
Table VII. Summary of Table VI (Residual level of Ribotide, %)
Witions of R Ba Bs
pH \heﬁli 115°C  10min. 115°C  25min. 115°C  40min.
A1 pH 6.0 97 85 72
97 84 81
A pH 4.5 90 83 7
91 77 75
As pH 3.0 88 85 70
78 72 71
Table VIII. Analysis of varience.
Source of variation|{ Sum of squares Degrees c;'freedom Mean square F ratio
pH, A 225.3 2 112,7 *5.22
Time, B 804.3 2 402.2 * #18.62
Interaction Ax B 47.4 4 11.9 0.55
Residual error I 195 ] 21.6
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Table 1X. Effect of glucose on the stability of Ribotide.

ggg‘lﬁfg’ before 115°C. 40min. heating
Concentrations of
added glucose (%) 0 o | 1 e | s | s
Residual Ribotide # mol/ml 0.354 0.248 0.230 0.209 0.219 0.212
Residual level (%) 100 70 65 59 62 60

Table X. Effect of sucrose on the stability of Ribotide.
gggﬁtﬁf’é before 115° C, 40min. heating
“Concentrations of i
added sucrose (%) 0 0 1 2 3 5
Residual Ribotide »# mol/ml 0.354 0.248 0.237 0.230 0.219 0.223
Residual level (%) 100 70 67 65 62 63
Table XI. Effect of soluble starch on the stability of Ribotide.

Control, before . .

heating 115° C, 40min. heating
Concentrations of
added starch (%) 0 0 2 8 3
Residual Ribotide » mol/mi 0.354 0.237 0.193 0.191 0.183
Residual level (%) 100 67 55 54 52

FICNAMBORBCORBELBIDIL, HF5 A Ty AT pH3.0, 115°C, 4053D%
#HT, VEZ2L FEARCH - OBEERALTINARELL., Sra—-28FofARRI KR
Licdiywa — 2 MRIMNBTORERTOBICHL 2~5% I/ Va2~ BNT 5L LT
DRIIPSHBHEAT., L L EEEFEOEA (F10) TR Y H2 4 FEBICETOEOHEADHS L,
3~S5HDOL £ HERMT 22 LITEDEBW0BHAT. RINDZT & THEHETARADE
T 2E2RY)EIA FOSRITH0% bEA, LHLRIZNRUDTEL AR, v
VB~ hEA VEBESFHOFERY FE4 FORBRIBIBEAYEBRRINNEZZIONS,
ZDXICLTHRLELAARBESDONATIE, TASA, HEMGRICHNT) K24 FOLE:
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Tabla XII. Effect of NaCl on stability of Ribotide.

lggz?tti?gl' before 115° C, 40min. heating
Concentrations of
added NaCl (%) 0 0 1 2 3 5
Residual Ribotide # mol/ml 0.408 0.286 0.270 0.298 0.286 0.258
Residual level (%) 100 70 66 73 70 63

Table XIII. Effect of MSG on the stability of Ribotide.

honirol, before 115°C, 40min. heating
Concentrations of
added MSG (%) 0 0 0.1 0.2 0.3 0.5
Residual Ribotide £ mol/mli 0.358 0.260 0.257 0.263 0.240 0.244
Residual level (45) 100 73 72 73 67 68

Table XIV. Effect of casein hydrolysate on the stability of Ribotide.

}(ig:tti;ogl. before 115°C, 40min. heating
Concentrations of added
casein hydrolysate (%) 0 0 0.2 0.4 0.6 1.0
Residual Ribotide £ mol/ml 0.378 0.264 0.245 0.253 0.256 0.245
Residual level (%) 100 70 65 67 68 65
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EHERICEVTRINITOHN IR TYFVRICBT AL RED, E¥MTLRLLE 5
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Table XV. Amount of remaining 5-nucleotide in canned Ribotide solution.

T of can pH of buffer | Storage temp. 5-Nucleotide # mol/40m}

ype solution o) Before iImmediately ’After 2 mon-;After 4 mon-
heating after heatmgnhs storage 'ths storage

5 40.6 28.3 26.3 25.1
Plain 3.0 25 ” ” 26.1 23.8
45 o” 4 24.0 17.8
5 40.6 37.3 37.4 35.3
Plain 6.0 25 ” ” 35.8 35.5
45 ” ” 35.4 30.9




5 ‘ 40.6 26.8 27.2 24.3

Lacquered 3.0 25 ” ” 23.7 22.4
45 1 ” ” 19.5 16.4

5 40.6 35.8 34.5 32.0

Lacquered ‘ 6.0 25 ’ ” ” 32.9 28.6
45 ” ” ‘31.6 27.4

BHEHEOS -2/ VAT FPEEZRHENOLOELBT 2L, OFEE S v H—BEFELOMOM
BIBIZEAENL, VTR pH3.0 O & 370 AL, pH6.0D & % (Z0BHEELL, R
FUBOTTNZNREERDO -2 7 L4 F FBEI0%BE L, 2hEnoEERTIIcHT 35 -
RIVAF VEREELHTERDTERIODC LY, CNBEEHBHOY X424 FOoRERE

ZRLTWL3B, '
Table XV1. Level of 5-nucleotide remaining with. storage,
Storage Residual level (%) of 5-nucleotide
Type of can pH of buffer temperature -
solution ¢C) Immediately | After 2 months| After 4 months
after heating | storage storage
5 100 93 89
Plain 3.0 25 o 92 84
45 ” 85 23
5 100 100 95
Plain 6.0 25 “ 96 95
45 ” 95 83
5 100 101 91
Lacquered 3.0 25 ” 89 84
45 ” 73 61
5 100 97 89
Lacquered 6.0 25 ” 92 . 80
45 ” 88 77
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U TERBREELRIZEROCENBD oL, BRENBBICBOTHEED pHARENZ & &,
BEBHNCERYF24 FOREHICHUTEET 3 LEMND 5. HFHIcSHLTRARD pHIZ
5~6DEAENL L, POMBLLEI~ERIKT LA LEINE, YHRZA FERRLE
HRCBOTZOREMETOY K24 FORERRDLIIEOLOLEEZI LN B,

-5 & =
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B pH M 6.0 BO3.0ICTABICHL, D OMBKREIFES ERBAICHESTHRLPT N
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