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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS-X]

CHANGES OF 5-NUCLEOTIDES DURING FREEZE-DRYING
OF KURUMAEBI (PRAWN)

Takenori Mouri, Yoshio Shimoda, and Wataru Hashida

Raw meat of Kurumaebi(Penaeus japonicus), was freeze-dried below 40°C, and stored
in cans in vacuo at 5°C or 30°C for six months. Changes in amounts of nucleotides,
nuclesides, and bases were investigated using ion exchange chromatography and phos-
phatase assay, as same as in the case of freezing (J. of Fermentation Technology
45, 151 (1967)).

The amount of nucleotides of freeze-dried Kurumaebi was more than that in the
raw sample. ATP and ADP decreased comparatively fast during freeze-drying, and
5-AMP and 5-IMP were accumulated correspondingly. During storage at 5°C or
30°C for six months, the change in amounts of AMP and IMP was rather slow. The
phosphomonoesterase activities of freeze-dried samples were comparatively stable.

We guess that 5'-IMP and 5-AMP are formed during freeze-drying of Kurumaebi,
and they may contribute to the flavor of freeze-dried Kurumabi.
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Fig. 1 Time course of freeze-drying of Kurumaebi.
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Fig. 2 Effect of dipping in water on the nucleotides of freeze-dried Kurumaebi. (Prawn)
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Table 1. Effect of dipping in water on the nucleotides of freeze-dried Kurumaebi.

Sample Adeno- 1 osine Hypox” - AMP|5'-IMP| ADP | ATP
Fresh UVie0* 57.2 3.8 | trace 1.2 | trace | 69.5 | 214.1
tmol/g dry wt. 4.19| 0.17 0.3 | trace | 13.4 | 42.4

Frecze—%;ied, UV.e0 81.04 | 40.52 | 10.13] 73.0 96.7 9.8 46.7
ﬁ:ﬁagg % rmol/g dry wt 4.88 | 2.47| o0.20] 10.9 | 23.8 1.1 5.4
Freeze—d:}edq dipped | UV.s0 106.4 | 53.20| 13.30 | 118.0 | 86.1 | 30.2 | 5.3
in water for 10min. ) -
at room temp. rmol/g dry wti| 5.17 1.05 0.2t 11.8 18.9 2.8 0.5

* Absorbancy at 260m# of each fraction.
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Fig. 3 Changes of the nucleotides of freeze-dried Kurumaebi. (Prawn)

Table 2. Changes of the nucleotides of freeze-dried Kurumaebi under storage at 30°C.

[
| Sample Frac. | Erac. | Frac. |y AMP|5-IMP| ADP | ATP
Fresh UVzgo** 54.1 6.6 | trace | 1.2 | trace | 69.5 |214.1
#mol/g dry wt. 0.3 | trace | 13.4 42.4
Fregeze—d(riied, . UVaeo 71.7 | 69.9 3.9 | 75.0 | 96.7 9.8 | 46.7
immediately , =
after drying #mol/g dry wt. 10.9 | 23.8 1.1 5.4
Freeze-dried, UVae0 65.6 62.0 2.4 80.0 55.7 23.3 | trace
store;lo;itl B&Cth Zmol/g dry wt. 10.8 18.5 2.5 trace
Freeze—gried, c UVaeo 68.3 86. 2 trace | 110-4 82.3 45.4 | trace
stored at 30°
for 3 months #mol/g dry wt. 10.0 15.2 4.1 | trace
Freeze—gried, c UVze0 62.9 95.8 4.6 62.8 56.5 | 23.1 | trace
stored at 30° ’
for 6 months |* mol/g dry wt. 9.3 17.4 3.4 | trace

* ; Mixture of nucleosides and bases.
*+ ; Absorbancy at 260m# of each fraction.

5-2 7 VA F FEROZELREFH EATERERON. THUOLLARERORAENIEDS
ni=. ATP. ADP MB4AL 5-AMP. 5-1IMP, 4/ v vBHERLL. LEHHERRAS
DRIVAF FERIZ5°C, 30°C D6 VAP TREELSDT, 7 v F FARKOELL
BRIZEAFEDSNE P T, HEDLDTHUIMSATPES-IMPORDBH LN,

MEAEITOSNERLTIREKET, B5-x7VvEF FEOBRITETE .

— 253 —



Table 3. Changes of the nucleotides of freeze-dried Kurumaebi under storage at 5°C.

Sample Frac. | Erae. | Frac. 5  AMP 5-IMP| ADP | ATP
Fresh UVag0** 54.1 6.6 trace 1.2 trace | 69.5 | 214.1
£mol/g dry wt. 0.3 trace 13.4 42.4
Freeze—daied, UVaze0 7.7 69.9 3.9 75.0 96.7 9.8 46.7
immediately ‘
after drying £mol/g dry wt. 10.9 23.8 1.t 5.4
Freeze‘déied, c UVzeo 55.5 | 72.9 3.3 | 58.9 | 49.8 | 21.6 | trace
stored at 5~ =
for 1 month rmol/g dry wt. 10.0 19.8 3.5 trace
Freeze-d(xl'ied, c UVag0 72.6 | 112.2 8.9 84.3 91.0 39.2 trace
stored at 5°C
for 3months £mol/g dry wt, 9.4 21.0 4.4 | trace
Freeze—d&‘ied, c UVaeo 73.5 69.9 4.8 73.3 65.6 24.3 trace
stored at 5°
for 6months |Fmol/g dry wt. 10.9 | 19.9 3.6 | trace

*: Mixture of nucleosides and bases.
** : Absorbancy at 260m# of each fraction.
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Table 4. Total 5'-nucleotides and total volatile base of freeze-dried Kurumaebi.

Total 5'-nucleotide(#mol)

Total volatile

Sample Storage period
/g wet /g dry wt. base (mg/100g)
Fresh 0.54 3.17
0.65 3.83 3.7—6.2
3.26 19.23
Freeze-dried immediately 7.58 44.860
after drying
5°C, { month 5.03 29.60
~» 3 months 5.45 32.09
» 6 months 5.13 30.21 11.2—13.5
” :30°C, 1 month 5.18 30. 48
~» 3 months 4.15 24.47
~» 6 months 4.84 28.50
Freeze-dried dipped.in water for 10min 7.24 42.60
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Table 5. PMase activity of the crude extracts of freeze-dried Kurumaebi.

Specific _ Actixcity to
Sample Storage period | PMase (unit) | Protein (mg) (uni%;xtzll‘gty ( unii /'n‘?gMP
protein) protein)
Fresh 870 58 14.9 1.39
Freeze-dried 5°C, 0 4400 282 15.7 .31
» | month 4704 332 14.2 1.21
» 3 months 4800 366 13.1 1.21
» 6 months 1740 154 11.2 1.02
Freeze-dried | 30°C, 0 4400 282 15.7 1.31
~» | month 4810 385 12.4 1.11
» 3 months 3150 256 12.3 1.12
» 6 months 1993 215 9.3 0.90
AREH PNPP 29 %5 PMase BXU 5-AMP ATP  (20mg/20ml) 5.0ml
12543 3 nucleotidase EHED VT H &EMDEBIC —PMase fraction (18.5units) 5.0ml
. N . —1M buffer (pH 5.0) 1.0ml
LBEMRBDONLOM, 6 FABRDT SIS —incubation, 37°C, thr
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—active carbon treatment
Sample for chromatography

Fig. 4 Degradation of ATP.
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