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Flavour Improvement of Canned Foods with 5/-Nucleotides
(Part I) On the 5’-Nucleotides in Canned Foods of
Agricultural Products

Wataru Hashida, Takenori Mouri, and Nobukoe Aoyama

The amounts of free 5/-nucleotides existing in several materials and products of agricultural
canned foods were determined in the course of study to increase the deliciousness of the
processed foods by new seasonings which contain 5'-IMP and 5’~-GMP.

Shii-take (Lentinus edodes), mushroom (P. bisporus), tomatoes, asparagus, sweet corn,
green beans and several processed foods were extracted with boiling water. These extracts
were analyzed by ion exchange column chromatography using Dowex 1-X-8.

5'-AMP and 5'-UMP were found to exist mainly in general agricultural products. About
0.1% of 5'=AMP was found in dried Shiitake, and 0.01% in tomatoes and sweet corn, 0.004%
in asparagus, and 0.002% in green beans, respectively. Therefore, we think that 5'-AMP may
contribute to the deliciousness of agricultural foods, under the co-existence of glutamic acid.
5'-IMP could not be found in almost any kinds of agricultural foods. Also 5'-GMP was not
to be found except in Shiitake,
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Composition of eluting solution

2TV LRI VAV F, D ® H.0, including sample 0.IN-HCOOH |50ml
FVAFFERIVAVF, BELOS sclution HCOOH 700m} @{o 1N—H008Na 150ml
ek ’z ) s 53 @ 0.003N- 300m 0.IN-HCOOH  {50ml
B BE3ws-UMP, vyvy, v7v &0 HCOOH Sooml @1 INHICOONa | ogml
' 5 . ., 1+ @ 0 1 N-HCOOH 300ml 0.IN-HCOOH {50ml
WEMDE -XTVAFEF, XTZVAVF, {O.IN-HCOS(I; 900ml {0 GN_H(qggNa 150ml
— .05 N-HCOON: 2 1 N-H H
HE L OMECES TS - 1. 0.05 2 A0l 0 oON o
Table |. Recoveries of 5/-nucleotides by ion exchange column chromatography
Exp. No. 1| ‘ Exp. No. 2 Exp. Né. 3
determined recovery determined recovery determined recovery
p mol. % p mol. % o mol. %
5’-CMP 5.29 100.6 3.09 102.4 4.30 102.2
5'-AMP 1.7 105.2 15.83 106.1 17.25 101.6
5'-UMP 8.12 102.0 8.25 ‘ 104.8 8.21 101.9
5'-IMP 9.60 95.7 3.35 ; 102.0 4.05 99.4
5/-GMP 6.56 96.4 10.25 94.0 8.15 96.4
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Fig. 3 Chromatogram of boiled extract of
raw Shii-take.
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— Shiitake (Lentinus edodes) BHRARED & & Bo—KT5b0rTh
------ Mushroom (P. bisporus) .

Fig. 2 Absorption curves of boiled extracts of EngfiLiz. xO7u< 7740 Fig. 3 io/R
Shii-take and mushroom. +< TH 5. -

chmb A, B Cy, Co, D E F, GOS8
OESYRE L. chbZThPNpHCERE L EGINE CEET 2. HaAK LA LB
ANBWHBLDLFETCREBERLSLEREINS. \—R—Yow T T7 + DR, B2, 3
4DWFThick - THESCq, D, E, Frthfhs'-CMP, 5'-AMP, 5'-UMP, 5'-GMPit—&
FThrirEnbie EABREERIORI UAY F ORAMEEL DRSS, R, 4ick
ST YUY ORENERIN. ey v, vF v vy OFESEEIRS. B4 G K BIERF
SRY Y UYEBAKLEZONIARAER LA >R, EH Ce bEAOIDEAETE Ao k.
TEROEME, LHEHE, BIUCEMEPUNEESCEBRLTHEEEL LLdD, ThThEEY
B THHEDODIDORDODWTOERSERETT& Table 2 o TH 5.

Table 2 Amounts of §’-nucleotides in Shii-take.

Fraction | 5/_CMP | 5'-AMP | 5-UMP | 5'-GMP

Boiled extract |distribution of UV..q,(%)(min.—max.j* 5.3~11.01.5 ~ 2.27.5 ~10.0]3.4 ~6.2 5.1 ~10.9

of_'ra\Z pmol./g material (min.~max.) 0.28~0.45/0.62~0.87|0.41~0.780.51~1.25

( 452:;;:5) umol./g dried matter(min.~max.) 0.64~1.02]1.41~1.8710.92~1.66{1.16~2.84
umol./g dried matter(min.~max.) . 091 1.58 1.16 1.93 :
Boiled extraci (Gistribution of UV.q,(g)(min.~max.jh14.0~16.3]1.5 ~2.3 43 ~7.816.9 ~8.4 110.5~10.9 3
gf drit;,\d umol./g material (min.~max.) | 4 ~1.6 2.0 ~3.4 2.8 ~3.2 3.4 ~3.6 .
PN A i i 1 - b
@ 22:;;1;) pmol./g dried matter(min.~max.) 1.58~1.86/2.28~3.8813.23~3.623.96~4.12 -

umol./g dried matter(min.~max.) 1.72 | 3.08 | 8.43 4.04

* Percentages of UV..¢ in each fraction to all absorbancy of applied sample.

#** mixture of uridine, cytidine, uracil, and guanosine.
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OEmn (R8s Lh-oThbbhtky, —OESBEREBHY, #2470~ br774%
WL CHOBRER 5'-CMP 101.8%, 5-AMP 99.0%, 5 -GMP 97.6%, 5'-IMP 103.2%, 5'~
GMP 96.1% Thot:. WIFRIBERIOLELONS. AXE@EEROBMNE & HEL T
T oV aN—LTRS-AMP & 5'-UMP 2iEAR 5B 7 vAF FTH BT LAEDBRE.

ey Van—nbonkiyl A ABRCERLARED LD, ThENORUEICOW TS~
XIVAF FEEERLAKEL . Table 3 0 TH 5.
EDBEEVELEBAITELF -R I vAF FLL TR -AMP, 5/-UMP &L L 2235, 5/~
CMP, 5'-GMP REHICEF kv, £03 DL vIFLLHH5'-AMP BENL .

Table 3 Amounts of 5’-nucleotides in boiled extract of mushroom

| ! Fraction | 5/_CMP | 5/-AMP | 5'-UMP | 5'-GMP
. i |
| distribution of UVaau(#)* | 18.3 | 0.9 4.3 2.1 1.2
Raw mushroom { umol./g material ‘ ‘ trace 0.325 0.196 trace
pmol./g dried matter | | i 3.35 2.02
I distribution of UV, o(%)* 8.2 1.3 7.7 SRR
Dried mushroom l‘ pmol./g material ; trace 4.83 1.84 trace
| umol./g dried matter 5.84 2.22

* Percentages of UV,,, in each fraction to all absorbancy of applied sample.

=% mixture of uridine, cytidine, uracil, and guanocsine.
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Composition of eluting solution ; See Fig. 1
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Fig. 9 Chromatogram of green asparagus



Table 4 Amounts of 5’-nucletides in agricultural foods

| Fraction
I B 5'-CMP | 5/-AMP | 5/-UMP | 5'-GMP
i Nucleosides
I
distribution of UVago(%)* 4.4 l 1.1 4.2 4.3 0
green asparagus | mol./g material 7 i 0.06 0.11 0.16 {
. distribution of UVauo(%) 5.8 | 1.0 41 3.1 0
white asparagus | o) o material 0.04 0.07 0.08 |
o - T B |
distribution of UV, (%) 11.3 0.2 18.3 3.8 | 0
tomato pmol./g material ‘ 0.0t 0.31 0.07
distribution of UV, (%) 11.1 1.1 4.9 3.7 ]
green beans pamol./g material 0.03 | 0.0 0.08 )
sweet corn distribution of UV., (%) ! 6.8 0.8 81 8.4 0
(canned)* pmol./g ! 0.04 0.30 0.30 |

* Percentages of UV.,., in each fraction to all absorbancy of applied sample
#+ mixture of solid and liquid, | : 1
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