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Studies on Nucleic Acid Related Substances
in Foodstuffs - XII1

Changes on 5'-nucleotides during freeze-drying

of mushroom (Psalliota bisporus)

TAkeNORI MouRri, YosHio SHIMODA, WATARU HASHIDA
and SHIro TErRAMOTO*

Sliced French mushrooms (Psalliota bisporus) were freeze-dried below 20°C and
stored in cans in vacuo at 5°C or 30° C for 6 months. Amounts of nucletides and
related compounds were measured using ion exchange chromatography and by phosp-
hatase assay.

The amount of nucleotides of freeze-dried mushrooms was the same as that of the
raw sample. When the freeze-dried sample was dipped in water for 10 min at room
te mperature, both the decrease of ATP and ADP and the increase of 5-AMP were
found in restored mushrooms. Routine samples from freeze-dried mushrooms were
extracted with cold perchloric acid without dipping in water.

Under storage at 5°C or 30°C for 6 months, the amounts of ATP and ADP decreased
slowly, and 5-AMP increased correspondingly. About one half of each activity of
RNase, PDase or PMase remained in freeze-dried samples stored in vacuum cans.
Crude enzyme solution of freeze-dried mushrooms formed adenosine, 5-AMP and ADP
from authentic ATP, and adenosine from authentic 5'-AMP, respectively.

It seems reasonable that some changes of nucleotides occur during dipping in water
or long period storage due to the action of enzymes degrading mucleic acid and its
components.
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Fig. 3 Changes of the nucleotides of
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Fig. 2 Effect of dipping in water on
the nucleotides of freeze-dried
mushrooms.

Table 1 Effect of dipping in water on the nucleotides of freeze-dried mushrooms.

Sample Frac.  FRC. 5 AMP 5'-UMP UDPAG ADP Frac.  atp

Fresh UVago** 101.2 9.9 1.6 1.6 74.6 41.6 16.1 57.4
emol/g dry wt. 0.2 0.2 3.5 4.5

Freeze-dried,
immediately UVzeo 244.8 i7.1 7.4 2.1 82.5 36.9 8.5 44.2
extracted uamol/g dry wt. 0.6 0.2 3.2 3.8
Freeze-dried,
dipped in water | UVzeo 110.2 12,2 25.6 7.6 50.7 28.4 trace trace
for 10 min at
room temp. pmol/g dry wt. 2.5 0.7 2.8

% : Fraction B includes nucleosides and bases.
** : gbsorbancy at 260mgz of each fraction.
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Table 2 Changes of the nucleotides of freeze-dried mushrooms under storage at 30°C.

Sample F rac. Fré‘c' 5-AMP 5-UMP UDPAG ADP T B¢ ATP
Fresh UV.so 101.2 9.9 1.6 1.6 74.6 41.6 16.1 57.4
uamol/g dry wt. 0.2 0.2 3.0 4.5
Freeze-dried, UV:s0 244.8 17.1 7.4 2.1 82.5 36.9 8.5 44.2
immediately
after drying umol/g dry wit. 0.6 0.2 3.2 3.8
Freeze-dried UVaeo 165.9 5.1 12.5 6.3 46.2 26.9 22.1 20.3
stored at 30°C
for 1 month rmol/g dry wt. 1.1 0.4 2.7 2.0
Freeze-dried UVze0 110.6 trace 24.3 0.7 91.4 23.8 20.1 35.2
stored at 30°C
for 3months. pumol/g dry wt. 1.5 0.1 1.5 2.2
Freeze-dried UVzeo 110,7 trace 6.3 lrace 42,7 9.1 11.8 13.9
stored at 30°C
for 6 months. pmol/g dry wt. 0.8 1.2 1.9

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

Sample Frac.  FI3C 5 AMP 5-UMP UDPAG ADP 3% ATp
Fresh UVzso 101.2 9.9 1.6 1.6 74.6 41.6 16.3 57.4
gmol/g dry wt. 0.2 0.2 3.5 4.5
Freeze-dried, UVaeo 244.8 17.1 7.4 2.1 82.5 36.9 8.5 4.2
immediately
after drying amol/g dry wt. 0.6 0.2 3.2 3.8
Freeze-dried, UVaso 124.2 5.2 6.8 8.1 50.1 24.7 19.9 26.1
stored at 5°C
for 1 month uamol/g dry wt. 0.6 1.0 2.4 2.5
Freeze-dried, UVzso 96.2 trace 17.7 10.1 91.9 22.4 23.2 43.4
stored at 5°C
for 3 months pmol/g dry wt. 1.1 0.8 1.4 2.8
Freeze-dried, UVaso 109.2 12.6 6.6 7.8 37.1 12.7 22.9 17.8
stored at 5°C
for 6 months pmol/g dry wt. 0.8 1.0 1.5 2.7
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Table, 4 Total 5’-nucleotides of some mushrooms samples.
Total 5/-nucleotide (x#mol)
Sample Storage period
/g /g dry wt.
Fresh 0.045 0.64
Freeze-dried immediately after drying 0. 060 0.85
5°C, 1 month 0.09 1.28
» 3 months 0.130 1.85
«# 6 months 0.060 1.89
Freeze-dried 30°C, 1 month 0.090 1.28
~» 3 months 0.120 1.71
» 6 months 0.110 1.75
Freeze-dried dipped in water for 10 min at
0.160 2.28
room temp.

BY-RIVAFFERANFI L0257 4 —TORI L AT FEORADEER—EL ..
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Table 5 RNase activity of the crude extracts of freeze-dried mushrooms.

N Specific
: RNase Protein activity
Sample Storage period (unit) (mg) (unit/mg
protein)

Fresh 220 53.9 4,09

Freeze-dried 30°C 0 160 37.8 4.23

” 1 month 220 55.2 3.98

» 3 months 132 53.5 2,46

» 6 months a0 49.2 1.82

Freeze-dried 5°C 0 160 37.8 4.23

» 1 month 220 53.7 4.09

» 3 months 208 63.6 3.30

» 6 months 96 45.6 2,10
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Table 6 PDase activity of the crude extracts

of freeze-dried mushrooms.

Specific
. PDase Protein activity
Sample Storage period (unit) (mg) (unit/mg
protein)
Fresh 1265 53.9 23.5
Freeze-dried 30°C 0 1020 37.8 26.9
~» 1 month 640 52.2 12.6
~» 3 months 414 53.5 7.7
~» 6 months 381 49.2 7.7
Freeze-dried 5°C 0 1020 37.8 26.9
» 1 month 660 53.7 12,2
» 3 months 671 63.6 10.5
» 6 months 376 45.6 8.3

Table 7 PMase activity of the crude extracts of freeze-dried mushrooms.

Specific
" . PMase Protein activity
Sample Storage period (unit) (mg) (anit/mg
protein)
Fresh 65, 500 35.2 1,860
86, 250 53.9 1,602
Freeze-dried 5°C, 0 69, 000 37.8 1,830
” 1 month 83,700 53.7 1,558
~» 3 months 63, 620 63.6 1,031
~» & months 54, 960 45.6 1,205
Freeze-dried 30°C, 0 69, 000 37.8 1,830
~» 1 month 80, 700 55.2 1,451
» 3 months 64,080 49.2 1,302
» 6 months 51,030 53.5 953
BELROBGTHEBR S BEETZOERIC ATP (20mg/20ml) 5.0 ml
- —PMase fraction 2.0ml
‘ ZREDHSNI s, RS 3 ’
REERZREDOSRLEbL -1, HHEZBRRORE IM buffer (pH 5.0) 1.0ml
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—incubation, 37°C, 1 hr
—HCIO, treatment
—active carbon treatment
Sample for chromatography

Fig. 4 Degradation of ATP.
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AT kEREMLREEL I, ATP 12 4.5 mol/g dry wt. PO EBEEL YD 5-AMP 20.2»5
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&9 ADP, 5-AMP, 7%/ v YREIEAIHEELEUHTTAROIBCENELLNS. T
OEMIZTIHRY O~ v v 2V — AKEREREL 2HICEC 2TICHEHL T 3.

HEE, Y SRKEAROBEERIEETIRI LT F FOELRDVTHRNRTHS., F145b
LhgF, TYERERARTRAFERITREHDICIE ATP OMERES T, KRLOBETE
tg3. ThA4h, IACBNTEIARERIENT ATP BRICHET 3. ZOLIICEROR
BRE-THEDHZCEEEHLTVS. FETREBEARDZ v ¥ 20— A THEZBRIESD
T ATPIOZELROHBKELICEELT ATP BB E N 5-AMP #iiind 5 2 & 2R 7.
CHIZKERRTRULENARARIKFEPLTOWELEEZ2 00 5. Kronman® RAFEZREIC
BOTHEANMBRLESIEN T 5 Tislic DL T, Matheson® 38421 K TF R mMEVLE
EUBVEHRZY) IS YOEIBELNT EZRNTV S, EESDHRO 7 =D KGO
Ty Vak—ARDVTHREMEMICLER 7 LA TF FHBROEAMBEC DELEELTVA.

E #

BHEER L7y Y2V —ARKRLUICE -8 27 LA F FEROESED LN 50 HERE
HIROZMLIE LA LED ORI D o2, KE LRSI ATP B4 L. 5~-AMP 38ml %,
ENTT/ v OERGTEHON. ADP REB|I B EA LB . BBEREE 5°C,
30°C THREGZEDICHETIE 12 ARLD BLEDHON 6 A AKICIE ATP 134.5,6 2.0
amol/g dry wt. TTEHAL 5-AMP 2 0.2 % 1.5 2mol/g dry wi. 2 THEMLA.

BB 2T RNase, PDase, PMase iG#RREICHEFEI A6 7 AHOFRPICZN TN
OFERRZ L ICBET L. v Y ar— 2 BEGROKRLUTERSN S 5-AMP BETEWKK
SELTHEBTZCETHAS. .

WMDILEABRENER BRANEZROCEUEBL -~ ROEKTERNSHOFT 24 BLU
ERIGHIh Y EAFRAETECESRRLT.
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