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Changes in Nucleotides During Defrosted of Frozen Food
Takenori Mouri, Wataru Hashida and Iwao Shiga

Identication and determination of 5'-nucleotides in perchloric acid extracts of five kinds of
foodstuffs were carried out with ion exchange chromatograpl"xy.‘ '1 Some discussions are made on
the change in the a nounts of nucleotides during heat processing. '

Three peaks of nucleotide fractions on the chromatograms obtained from the extracts of
the prawn (Penacus japonicus) were identified as those of 5-IMP. 5-AMP and 5-UMP,
respectively. Four fractions from raw shii-take (Lentinus edodes) were identified as 5'-CMP,
5-AMP, 5-UMP and 5-GMP. respectively, and two from mushroom (Psalliota bisporus) as-
5-AMP and 5'-UMP.

The increases of 5'~AMP during heat processing of oyster, green beans. and mushroom
may be attributed to an enzymatic breakdown of ATP and ADP originally contained.
Decomposition of RNA was relatively slow in sea foods during heat treatment. In the case
of shii-take, a mixture of four kinds of nucleotides which are known to be the constituents of
its own RNA accumulated during defrosted in water. In the case of mushroom the increases
of 5'-nucleotides due to the decomposition of RNA were relatively small.

It is reasonable to consider that 5-AMP and 5-IMP contained and accumulated in
foodstuffs contribute to their flavor.
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Table1l Changes of the nucleotides of frozen prawn under storage at —20°C

pmol/g dry wt

Samples
5-AMP : 5-IMP ADP ATP
Immediately after freezing . 3.6 ‘ 1.2 : 10.8 40.9
Stored for 1 month 3.8 : 0.9 8.6 40.6
Stored for 3 months 3.2 \ trace 11.3 43.6
Stored for 6 months 01 | 135 12.8 24.9

Table 2 Changes of the nucleotides of frozen mushroom under storage at- —20"C

pmol/g dry wt.

Samples - ‘
5’-AMP i 5-UMP ADP | ATP
Immediately after freezing 1.1 l 2.0 3.4 ‘ 3.1
Stored for 1 month 1.8 i 0.1 1.5 3.4
Stored for 3 months ' 2.7 - 1.0 1.4 :2.5
Stored for 6 months 2.8 | 0.2 ‘ - 1.2 \ 2.0
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Table3 Effect of defrosting on the nucleotides of frozen prawn.

pmol/g dry wt.
Samples T
Adenosine Tnosine [[7P9X20° 5. AMP| 5.IMP | ADP | ATP
No defrosting 9.0 2.2 1.1 3.6 1.2 10.8 40.9
Defrosted at 5°C, for 24 hrs 10.1 2.5 1.3 34.6 15.7 7.8 3.7
Defrosted at 35°C, for 2 hrs 9.4 2.3 1.2 18.7 10.5 18.0 11.8
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Trble4 Effect of defrosting on the nucleotides of frozen mushrooms.

amol/g dry wt
Samples
5-AMP 5. UMP ADP ATP
No defrosting 1.2 2.0 3.4 3.1
Defrosted at 5°C, for 24 hrs 1.1 1.0 3.4 trace
Defrosted at 35°C, for 2 hrs 1.8 1.1 4.4 trace

Table5 Effect of defrosting on the nucleotides of frozen Shii-take (Lentinus edodes).

pmol/g dry wt.
Samples ‘
5-AMP 5-UMP 5'-GMP ADP ATP
No defrosting 0.44 trace 0.59 3.33 2.35
Defrosted at 5°C, for 24 hrs 0.51 1.15 0.76 1.51 trace
Defrosted at 35°C, for 2 hrs 1.05 0.94 0.44 4.10 trace
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Fig.1 Schematic pathways of the changes of 5-nucleotides and related
substances in foodstuffs.
phosphatase
ATP — ADP — 5-AMP — Adenosine —> Adenine
deaminase ¢ phosphatase
5'-IMP —— Inosine —> Hypoxanthine
phosphatase
ribonuclease ‘—>5’-AMP —> Adenosine —> Adenine
RNA- - ——5'.GMP — Guanosine —> Guanine
phospho- j—>5’-CMP —> Cytidine —— Cytosine
—5-UMP — Uridine — Uracil

diesterase
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Table 6 PMase activity of the crude extracts of frozen prawn.

' ' Specific activity (unit/mg protein)

Samples Storage period
| | to PNPP 7 to 5'-AMP
Fresh - 12.0 1.10
Frozen —-20°C, 0 10.3 1.01
” 1 month 10.5 1.03
” 3 months 13.0 1.28
” 6 months 12.5 1.15
Frozen —-5°C, 0 10.3 1.1
‘ ” 5hrs 13.0 1.20
” 1 day 12.7 1.17
” 3days 10.5 1.01
P 5days 11.5 1.01

Table7 RNase, PDase, and PMase activities of the crude extracts of frozen mushrooms.

( Specific activity (unit/mg protein)

Samples Storage period |
RNase PDase PMase
Fresh 3 4.09 23.5 1,830
Frozen —-20°C, 0 ! 4.54 29.0 1,602
” 1 month 4.03 24.7 1,622
” 3 months _ 2.74 19.6 1,086
” 6 months [ 2.80 11.5 946
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Table8 Properties of PMase fractions of prawn, mushrooms, and Shii-take.
Sources

Prawn Mushrooms Shii-take
optimum pH 4.5 4.5— 5.0 4,5— 5.0
optimum temp. “C 50 45 —50 45 —50
stable at pH 6.0 6.0— 7.0 4.0— 5.0
unstable over, “C 70 70 70
inhibitor NaF, Na,HPO, NaF, Na,HPO, NaF. Na,HPO,
Inhibitory metal ions Zn#, Cuit, Cott Zn#, Cutt

5 PMase iFHER 43, SO ATP ic L pH 5.0 o Buffer WT 37°C, 1R S 4
3&, Boodoiz, OTFNRL ATPA2LTADP, 5-AMP B L0205 %EER L7,

7w ed BEERMA T 5
IMP&ER LA, Elhs
PMase @5 ORGEEE L 45~
50°C TH 5, BBICBWVLT
SIEBERT2URESE IR
o iHoild,
PEOERED»S, BiiBXT
BECER L THHBONBATP
BB OHROIERIIZ, &K
h T EELREINTNS
PMase @is}4s ifth iia &
WTHA I, RAICHEL TERE
HIZEH 75b& EXL oh
3. WHEOB AT MBARBDR
wWHBCYH, HAPHEDERKT
RBRFEL TV B R R
BEEELERURELPTA
ADTHHD.

Spinellit? gy 47 4P=
UeRATRMHIK &->T 5~
IMPHBA T3 &, Ay

2.0

i

=

I.Or—

£ 260

o
(S]]
)

Bases and Nucleosides

Efuting

5 - AMP
5 -1MP

[}

solution

ATP

R Y

n

ADP

OO

N

R Y

50

100
Tube

before -incubation

150 200

numbers

] after incubation

Fig.2 Degradation of ATP with a crude enzyme extract
from defrosted prawn.

— 160 —



Table9 Activities of PMase fractions at low temperatures.

I Reactiliz?: temp. ‘ JE (400 mp) Protiein’(xrn'gN) 4E/mgN
| 37 l 0.137 0.035 3.91
Prawn \ 15 0.295 0.35 o 0.84
| 5 0.245 0.35 0.70
‘ 37 0.172 90— 185
Mushrooms . 15 1.430 0.0077 22.4
‘ 5 0.035 0.154 9.3
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