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Studies on the Influences of r-Ray Irradiation
upon Food Additives

VII. Radiolysis of 5-Nucleotides due
to r-Ray Irradiation
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Table 1. The composition of “kamaboko”
for experimental use.

Raw materials Weight (g)
“surimi”* 1, 000
NacCl 28
potato starch 50
water 250
sodium glutamate 10
sucrose 10
inosine-5-monophosphate ‘ 0.25
guanosine-5’-monophosphate 0.25
“mirin”* 40

* Minced and washed flesh of Alaska
Pollack containing 4.0 % sucrose, 4.0%
sorbit and 0.2 % polyphosphate.

1 Sweet “sake”.



irradiate

20 ml 0.025 Z IMP or GMP aqueous solution

with y-ray of 3.00 x 105 rad

)
10 ml solution

add 15 ml distilled water

25 ml solution

— 1

2 ml discarded

~add 8 ml 60 % PCA
t—heat at 100 °C for 30 min

l-add distilled water
and £ill up to 20 ml

20 ml hydrolyzed solution

2 ml discarded

l-add 0.2 m1 5 %
ammonium molybdate
teadd 0.2 ml Fiske-Subbarow
reagent

~add distilled water
and fill wp to 5 ml
—heat at 100 °C

for 10 min

r—cool

+—measure the absorbance
at Agsg

Total phosphate’

T
5 ml solution

l-add 1 ml 1 % HC1

!_ of active carbon

T
eluate

subject to vacuum evaporation
and dry up

add 5 ml distilled water

I
2 ml
LaddSmlGOZPCA

f—heat at 100 °C
for 30 min

t—add distilled water
and fill up to 20 ml
—_—
2 ml discarded
}—add 0.2ml 5%

ammonium molybdate
l-add 0.2 ml Fiske-Subbarow
reagent
fadd distilled water
and fill wp to 5 ml
heat at 100 °C

for 30 min
—~cool

~measure the absorbance
at Agsp

Ribose phosphate
+

Inorganic phosphate

T 1
2 ml discarded
~add 0.5 ml 60 % PCA
—add 0.2 ml 5 %
ammonium molybdate
—add 0.2 ml Fiske~Subbarow
reagent
Fadd distilled water
and fill up to 5 ml
—~stand at room temperature
for 30 min

f-measure the absorbance
at lggo

Inorganic phosphate

-and dry up
—add 25 ml distilled water

|
discarded

—pass over the column({ $ 0.7 x 4.5 cm)

wash the column with 20 ml distilled water

~elute the nucleotides from the column
with 30 m1 1.4 Z NH,OH — 50 % ethanol

—subject to vacuum evaporation

1 ml

add 0.2 m1
5'-nucleotidase
~incubate at 37 °C

for 60 min

~add 0.8 ml 60 ¥ PCA
tadd 0.2 ml 5 %
ammonium molybdate
radd 0.2 ml Fiske-Subbarow
reagant

add distilled water
and fill up to 5 ml
r-heat at 100 °C

for 10 min

cool

rmeasure the absorbance
at Agsp

5'-nucleotide

phosphate

T 1
2 mi discarded

add 8 ml 60 X PCA
heat at 100 °C

| for 30 min

Ladd distilled water

‘ and fill up to 20 ml

20 ml hydrolyzed solution

2 ml discarded

f-add 0.2 m1 5 %

ammonium molybdate

l-add 0.2 ml Fiske-Subbarow
reagent

radd distilled water

and fill up to 5 ml
kheat at 100 °C

for 10 min

f-cool

{ measure the absorbance
| at Ags3g

nucleotide
phosphate

Fig. 1. Fractional phosphorus-analyses of total nucleotide, 5’-nucleotide, ribose phosphate a.nd inorganic
phosphate resulted from r-ray irradiation of inosine-5-monophosphate (5'~-IMP) or guanosine-5/-mono-
phosphate (5-GMP) in aqueous solution.
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Table 2.

Radiolysis of inosine-5’-monophosphate (5'-IMP) and guanosine-5’-monophos-

phate (5’-GMP) in aqueous solution irradiated with 3.00x105 rad of r-ray.

Absotbed to the column
of active carbon*

Passed through the =
column of active

Nucleo- Iérad. Nu((l:le(}))- Purity Tl . 8 1 carbon iy Un-
tide ose tide- otal- '~ and 3’- nown
added of 5’—_1‘11uc;$o- nucleo-  Ribose-P MOr- P —Pok
rad) (zmol/ml) (%) nucleotide 19~ tide-P** ganic-
(ra : s {# mol /ml)(x mol /ml)(x mol /ml) (« mol/ml)(,. mol/ml)(x mol/ml)
0 0. 610 91,0 0. 561 0. 555 0. 006 0 0 0
~IMP  3,00x10s 0. 303 0.154 0. 149 0.128 0. 068 0. 062
- 54.0%  21.7%  26.6%  22.8% 121%  1l.1%
T 0 o6l 1.4 0.483 . 0.475  0.008 0 0 0
5'-GMP  3.00x10s 0.310 0.175 0.135 0. 079 0. 041 0.053
64.2%  36.29% 28.0%  16.4%  8.5% 11.0%

* Prepared by Takeda Pharm. Co. Ltd. for the analysis of nucleic acids.

** Total-P of nucleotide — 5’-nucleotide-P.

#+% Nucleotide-P — (Total-P of nucleotide +Ribose-P-+Inorganic-P) .
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RMERSD, THhEH0.610 5K 0.614 xmol/
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b5 RBENETENMERERL . Eixok. ZhoDGHERBYVECBAY YA, FE
-IMP XU 5-GMP jc2oWT, 7 iR FoREBRF b)Y DA, 2auF 5942 ) vBLD
OGExHET 2 &, S-IMP Tk 2-Q2-7 Y )-3-GB-=tw-2-7YN) TIYNT 3
G = (0.555—0.154) X107 o cc. 1081 29 F, 530708 I B P o A0GH (RE -
3.00% 105 BRE, 1981; @S, 1981) LRIEFELV~_ATHD,

5-GMP <k _IMP L7 5-GMP ol 1A RREE 5
VT NEIvBF LI OLA D ENEREIRLTS

G = (0.475-0.175) X 10 o «c 1080, 97 ) , o ‘
3.00 %105 : . 3. RERIcE T S-IMP L0 5-GMP i

30 g KAMABOKO

L-homogenize for 5 min with
270'ml 6 % PCA

—filter
filtrate
e
100 ml discarded

- pass over the column( ¢ 0.6 x 6.0 cm)
of active carbon

—wash the column with
20 ml distilled water
—

inpurities - elute the nucleotides with

eluted 30 ml 1.4 % NH4OH - 50 % ethanol

eluate
I- subject to a vacuum
evaporation and dry up

[-add 25 ml
distilled water

]
10 ml discarded

[-adjust the pH value to 11
with conc. ammonia water

T
5 ml discarded

-pass over the colum( ¢0.7 % 4.8 cm)
of Dowex 1- X 8(formic form)

|-wash the column with
r———"""——1 5 ml distilled water

eluate —elute 5'-nucleotides from the

column with 100 ml eluant I,
then 100 ml eluant I,
finally 150 ml eluant II.
I : 0.1 M formic acid (pH 2.5)
II: 0.1 M formic acid + 0.05 M
sodium formate (pH 3.4)
TM: 0.1 M formic acid + 0.1 M
sodium formate (pH 3.6)

r ] I

Fraction I Fraction I Fraction T
measure the absorbance measure the absorbance measure the absorbance
at Azgo at Xag0 at Azgp

(inpurities) - (5'-IMP) (5'-6MP)

Fig. 2. Fractional determination of inosine-5’-monophosphate (5-IMP)
and guanosine-5/-monophosphate (5-GMP) in “kamaboko”.
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Table 3 25, RiaTo S-IMP & X 5'-GMP
SBiIZzhEh 0.431 pmol/g B LY 0.267 x mol/
g Thy, 3.00x10rad oHEBICEIEF L Fh
0.428 ymol /g B L & 0.266 umol/g T &H o 7z,
“IMP B 5-GMP %kis¥ L LT 3.00x108
rad o r ERH LRicl, 2P hoBERERR

Table 3. The radiolysis of inosine-5’~mon-
ophosphate (5'-IMP) and guanosine-5'-
monophosphate (5-GMP) in “kamaboko”
irradiated with 3.00x 105 rad of r-ray,

Remained
Nucleotide 1rrad. dose
(rad) (nmol /g) %
’ 0 0. 431 100
YIMP 3 ooxi0s 0.4 99.3
0 0.267 100
'-GMP
6 3.00x10% 99. 6

0. 266

MED2T.TBHBLV36.2BIIET LI, hEIFT
TIHRIE 100 BBEL /.

% N

Ka#gsCerER ek i3 5-IMP X
O 5'-GMP 29 % r RIBE O BEAR, ROK
BAEGk.

1. 5-IMP X0 5-GMP 0% 0.025 % KixH
i 3.00x10°rad 0 r RERHIT 2 LICEDT, ©
THhD -2 LA FFLLHYE-—X ) VBRI
M, B UEBBLY 2 -2 LEF FOERS
mrdLNT-.

2. KEMKickIF3 5-IMP X0 5'-GMP o r
MEHEEOGHIZ, FhEh 1.29 L0097

3.7ts - M
cL Non-Irrad. 3-4T ; Irrad. (3.00 x 105 rad)
1.0p 1.0F
o 2
~ o~
(TN} [N
mp
0.5H IMp 0.5H
GMP
O.LI.-—, l‘n ,,l‘m 1 —d O‘I Jm \ \
1 10 20 30 40 1 10 20 30 40
Tube number Tube number
Fig. 3. Column chromatograms of inosine-5-monophosphate (5/-IMP)

and guanosine-5’-monophosphate (5'-GMP)

in the PCA-extracts of

“kamaboko” irradiated with or without 3.00x105 rad of r-ray. The
methods of extraction, column chromatography and determination of
5’-IMP and 5-GMP in “kamaboko” were shown in Fig. 2.
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Summary

The effect of r-ray irradiation on inosine-5~monophosphate (5'-IMP) and gua-
nosine-5'-monophosphate (5-GMP) in aqueous solution and in “kamaboko” was
investigated to evaluate the rate of decomposition and to elucidate the safety of
the decomposed products, under the concentration of 0.025 % and irradiation dose

of 3.00x10° rad.

Ribose-phosphate compound, inorganic phosphate and 2'-, 3'-nucleotides were
ascertained when either 5~-IMP or 5'-GMP aqueous solution was irradiated. G value
of 5-IMP and 5-GMP in aqueous solution were estimated to be 1.29 and 0.97,

respectively.
hardly proceeded.

The radiolysis of both 5-IMP and 5-GMP in “kamaboko” was



