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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS-X

CHANGES OF 5-NUCLEOTIDES DURING FREEZING OF
KURUMAEBI (PRAWN)

Takenori Mouri, Wataru Hashida, and Iwao Shiga

Change in the amounts of nucleic acid components occurring in Kurumabi (Penaews
japonicus), which had been frozen and stored at —5°C or —20°C, was investigated by
ion exchange chromatography and phosphatase assay. The amount of free nucleotides
was measured through the extraction with cold perchloric acid before defrosting.
Nucleotides in defrosted Kurumaebi were more than free nucleotides present in the
frozen sample.

When frozen muscle was held at —5°C, a rapid increase of 5-AMP was occurred
accompanying with decreases of ATP,and ADP, within the first 3days.During the following
five days, 5'~AMP decreased slowly and 5'-IMP increased correspondingly. Subsequently,
decreases of 5'-IMP and 5'-AMP were observed with the beginning of the increases in
inosine and hypoxanthine contents.

Held at —20°C, for six months, the decreases in amounts of ATP and ADP were
comparatively slow and 5-AMP was mainly accumulated as decomposed compound.

The phosphomonoesterase activities were comparatively stable during the storage at
—5°C or —20°C.

We guess that 5-IMP is formed during freezing and may contribute to the flavor
of Kurumaebi.
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ATP, ADP LBLORBICKENAENDD, IAHBRMEINZ5-AMP & 5-1MP
REETOHEENRSS. COLIKEHOBREPHEEZR L T, MEDELBSEEZELION
BZOTHEAMMBETE 575K, ADP 12 10.6+1.84, ATPI 43.7+4.640FEICH Y,
FEURIVAFFTHS. /., 5-AMP 2 1.3 12,01 ORBTCHELNOEESNEDS
N, WFhb s v OBE, BAMULLOERASNCLBEDONOT. LBOEE
BR—ERKZFEHEBAL. EEREENLATIOIRC LBT TERETNL s, DX IBARIC
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Table | Amounts of the nucleotides of Kurumaebi.

Sample Adenosine|Inosine(5'-AMP|5'-IMP | ADP | ATP
Fresh No-t | i arywe | ks | oo | o5 | feee| % | A
Fresh No. 2 imellg dry we | he | o3 | WE | A0 | s
FrshNo.3 | Gitoanwe | e | o6 | v w7 | 6| Yo
Fresh Noot | Gntloarywe | ne | e | o4 | e | o | oo
revos | Wy e | 8110 8|m|w ) U
Mean value X rmol/g dry wt. 1.3 10.6 | 43.7
' Standard deviation o kmol/g dry wt. +2.01 *1.84 | +£4.64

* Absorbanby at 260 m# of each fraction
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Fig. 1 Effect of defrosting on the nucleotides of frozén Kurumaebi (Prawn).
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Table 2 Effect of defrosting condition on the nucleotides of frozen Kurumaebi.

Adeno- . Hypo- L,_ 51
Sample sine Inosine <anthine 1 AMP;5'-IMP| ADP | ATP
Fresh UV.qo 57.2 3.6 | trace 1.2 | trace | 69.5 |214.1
F med : #mol/g dry wt. 4.19 0.17 0.3 trace 13.4 42.4
rozen,immediately uv : :
2 260 62.08 | 30.84! 17.76 30.0 5.0 | 66.5 | 338.2
e ith cold) umol/g dry wt.| 8.99 | 2.18| 112 | 86 | 12 | 10.8 | 40.9
Defrosted at 5°C, | UVzeo 69.6 | 34.8 8.70 | 199.7 | 39.4 44.8 | 21.5
for 24 hrs £mol/g dry wt.| 10.08 2.45 1.27 34.6 15.7 7.8 3.7
Defrosted at 35°C, |UVazee 64.48 | 32.44 | 8.11 | 120.8 | 29.6 | 116.4 | 76.6
for 2 hrs Zmol/g dry wt. 9.40 2.28 1.18 18,7 10.5 18.0 11.8

VA7 FERERDZIIZ, BERELTRICUET 3 LRTEYT. AUNRICHBERRE
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Fig. 2 Changes of the nucleotides of frozen
Kurumaebi under strage at —20°C.
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Table 8 Changes of the nuclectides of frozen Kurumaebi under storge at —20°C.

Sample Frac. | Frac. | Frac. 5 AMPpig-IMP| ADP | ATP
Fresh UVago** 54.1 6.6 | trace t.2 | trace | 69.5 | 214.1
r pmol/g dry wt. 0.8 | trace | 13.4 | 42.4
Frozen,immediately | UVzgo 82.6 13.3 11.7 30.0 5.0 66.5 | 338.2
after freezing umol/g dry wt. 3.8 1.2 10.8 40.9
Frozen, stored for | UVagg 58.9 12.9 7.6 19.6 2.28 | 48.1 | 227.5
{ month pmol/g dry wt. 3.8 0.9 8.6 40.6
Frozen, stored for | UVaee 107.8 13.5 11.7 23.9 trace | 85.0 | 320.7
3 months pmol/g dry wt. | 3.2 | trace 11.3 43.6
Frozen, stored for | UVggo 54.6 8.8 trace | 44.5 28.9 55.9 | 109.3
6 months pmol/g dry wt. 10.1 13.5 12.8 24.9

*: Fraction A and B include nucleosides and bases.

*#*: Absorbancy at 260m# of each fraction.
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Fig. 3 Changes of the nucleotides of frozen Kurumaebi (Prawn) under storage at -5°C.

Table 4 Changes of the nucleotides of frozen Kurumaebi under storage at -5°C.

Sample Frac. | Frac. | Frac by AMP|5-IMP| ADP | ATP
Fresh UV ggo** 54,1 6.6 trace 1.2 trace | 69.5 | 214.1
pmol/g dry wt. 0.3 | trace | 13.4 42.4
Frozen, stored UVaeo 81.4 6.8 2.3 6.5 3.7 35.8 | 224.3
for 5 hours umol/g dry wt. 1.4 1.7 7.8 48.9
Frozen, stored UVzeo 72.3 4.9 | trace 3.9 4.5 47.1 | 282.2
for | day prmol/g dry wt. 0.6 1.5 7.5 44.9
Frozen, stored UVzgo 7.4 7.8 | trace | 34.6 4.8 65.8 | 199.8
for 3 days umol/g dry wt. 5.9 1.6 11.3 34.5
Frozen, stored UViso 62.8 8.7 | trace | 244.5 9.4 24. 4 10.9
for 5 days umol/g dry wt. 60.6 4.0 5.0 2.2
Frozen, stored UVaeo 68.1 17.6 | trace | 144.2 36.2 18.0 | trace
for 8 days u#mol/g dry wt. 29.1 15.0 3.6 | trace
Frozen, stored UVaeo 58.4 14.9 | trace | 114.7 39.3 15.5 | trace
for 10 days umol/g dry wt. 26.3 18.5 3.5
*: Mixture of nucleosides and bases.
*#: Absorbancy at 260m# of each fraction.
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Table 5 Total 5~nucleotides and total volatile base of some Kurumaebi samples.

I | Total 5'-nucleotide (#mol) | Total volatile
Sample Storage period base !
/g wet /g dry wt. (mg/100g) ’
Fresh [ 0.54 3.17 \
| 0.65 3.83 5.7—6.2
‘ 3.26 19.23 \
Frozen —20°C, 0 0.98 5.77 |
” 1 month 0.88 5.20 6.8—7. 1
o 3 months 0. 69 4.10 : .
” 6 months 5.13 30.21
Frozen - 5°C, 5 hours 0.71 4.20 !
" 1 day 0.55 3.24 |
” 3 days 1.28 7.954 \
” 5 days 9.79 57.64
” 8 days 5. 18 30.50
w 10 days 7. 41 43.60
Defrosted 5°C, 24 hr 5.29 31.16
” 35°C, 2 hr 6. 35 ; 37.33

BS-RIVAFFERAIS LIRS 77 4 —TCDRIVAF FEOBRMEIBIEZ—FLI.
Fh, 5-X 7 LA F FOEIZDNTS —20°C TR 6 Y AKIZE (Y, ~5°C TRIFBEL
DHMLTHNAT Ebh o, THR-X7 LA F FOEKAERLTOWS. T, HRHEEE
BR—BARNIOBETTTHEEL SN TV, AFHE—20°CHEO 6 nHB 8L
T, BEAEEMRYUE LI -1, INPoBEDETIRIZEAEEEBLON, ZOFNCATP
»55-AMP, 5-IMPIEZEMBETLTL A LMD L.

6. BEILIIPCHYIBBIREREROZNNET L

WEZTOI N~ EABEKBICET S ATP>ADP>AMP>IMP>A /v 0D
FRELT, BBEORBERKEIRELTLEIONGIOT. SBHNK /v oL DHEESR
At LT phosphomonoesterase &< phosphatase FEHEEPE L. HEZERICSWVT
RNase &, PDase i&#:, PMase fEG#EERIE L7258, RNase, PDase E#:{355<, PMaseiF

Table ¢ PMase activity of the crude extracts of frozen Kurumaebi.

PMase Protein | Specific activity Activity to
Sample Storage period . . ) . 5'-AMP
(unit) (mg) [(unit/mg protein)i(unit/mg protein)
Fresh ‘ 720 60 12.0 1. 10
Frozen —20°C, 0 1020 - 98 10.3 1.01
” 1 month 2620 256 10.5 1.03
4 3 months 1998 155 13.0 1.28
o+ 6 months 3500 280 12.5 1.15
Frozen | — 5°C, 0 1020 98 10.3 1.01
| 4 5 hours 720 60 13.0 1.20
“ 1 day 4368 343 12.7 1.17
4 3 days 5208 493 10.5 1.01
I 5 days 1232 107 11.58 1.01
! ” 8 days 1638 98 167 1.23
j - 10 days 2932 128 17.3 ‘ 1- 41 |
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