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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS-XII

CHANGES OF 5-NUCLEOTIDES DURING FREEZING OF MUSHROOMS
(PSALLIOTA BISPORUS)

Takenori Mouri, Wataru Hashida, and Iwao Shiga

In a previous paper (Journal of Fermentation Technology 45 151, 254 (1967) ), an
increase in the amounts of 5-AMP and 5-IMP was observed under freezing storage
of Kurumaebi (prawn) at—5°C. The amount of 5-nucleotides in French mushrooms
(Psalliota bisporus), which had been frozen and stored at —20°C, was measured with
ion exchange chromatography and phosphatase assay. Frozen mushrooms was defrosted
at 5°C for 24hrs or at 35°C for 2 hrs. ATP in defrosted sample was less than that in
fresh mushrooms. Accordingly routine samples were extracted with cold perchloric
acid without defrosting.

Under storage at —20°C for 6 months, the amount of ATP decreased gradually, and
both 5'-AMP and adenosine increased correspondingly. No 5-IMP was found.

About one half of each activity of RNase, PDase, or PMase was remained in frozen
samples stored for 6 months. Crude enzyme solution extracted from frozen mushrooms
degraded authentic ATP and formed both 5-AMP and adenosine.
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HAORFBRIZED —-20°C, 6 PBEFELA. v Yanv—alBAhEEROML, BERA
IPBERERME L 5 N-KOH Thfngairalkl s U, oMol XUH&HtoRT£T 2
THICEAREH L b0% 5°C TEMS 30 35°CT2MMKEL TRBL-bOERE
WY, HHI0ZBIEHBR M LT E L.

D B OF E |

5~ HBW0E -7 LA FFER, hESY OBXRER L. B4D XI7VAFFIE
Dowex 1 X8 2HHB3H5u67u=bs574—TEBLI:.

4) HESBEEZBHOAE

AR S EBOAKEMAKTARLESS hEY F 4 X L% 12000 pmTHHELL, €D L
RBRCHBERRE UTERAL:. WERRIAR. AESY OFEIK K o7, HFHUEERFRY
C#FT .

X B # R

D BRIy i l—LAOREBRRDEDER -SSR
ERFEHHAEREME LT KBERDEOMR TR~/ 5812 Table 1 0Z&ETH 3.
AKX D No.1. No.2i3#%HE, No.3~No.5 RUERNHEINAHDOTH 2. LEEHIA—F
DHDTHS. ATP, ADP. 5-AMP. 5-UMP LFXDARIZOOTNHEBICL32E
H5VREKECZRDONLEL K. SHEORMICONT gdry wt 200 g mol TEHEEE

Table | Amounts of the nucleotides of mushrooms.

Sample Faac- | Frac lo-AMPl5'-UMP[UDPAG| ADP | FE2¢ | ATP
Fresh No. { | UVggo** 101.2 9.9 4.8 1.7 74.7 41.7 16. 1 57.5
pmol/g dry wt. 0-3 0.4 3.8 6.6
Fresh No. 2| UV, 93.3 trace 3.9 1.3 39.2 15.2 8.3 29.3
emol/g dry wt. 0.2 0.2 2.1 4.3
Fresh No. 3| UV, 128.2 trace 2.0 1.9 64.6 21.2 19.2 42,1
pmol/g dry wt. 0.2 0.2 2.3 4.1
Fresh No. 4| UVgge 190.2 | trace 1.8 1.9 51.2 23.4 23.4 52.3
emol/g dry wt. 0.2 0.3 2.5 4.4
Fresh No. 5| UVa40 139.7 6.6 1.6 1.4 47.3 15.0 9.9 27.5
zmol/g dry wt. 0.3 0.2 2.3 4.2
Mean value | z zmol/g dry wt. 0.24 | 0.26 2.60 4.72
Standard
deviation pmol/g dry wt. +0.02 | £0.03 +0.04 +0.04

*: Fraction B includes nucleosides and bases.
*%; Absorbancy at 260my of each fraction
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HEXERDBEATP, ADP, 5-AMP, 5-UMP @& Fh 4.72+0.04. 2.60+0,04,
0.2440.02, 0.26+0.03 ymol OHWETHEHKZIIIILALEETICEMTEZLELLNS.
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Fig. 1 Effect of defrosting on the nucleotides of frozen mushrooms.

Table 2 Effect of defrosting conditions on the nucleotides of frozen mushrooms.

Sample Frac.[Frac. by AMPls'-UMP|UDPAG| ADP | 172 | ATP
Fresh UVago™* 101.2 | 9.9 1.8 1.8 74.6 | 41.6| 16.1 | B57.4
rmol/g dry wt, 0.2 0.2 3.5 4.5
Frozen, immediately [UV.go 98.8 1 6.6 10.1 9.3 | 50.9 |24.4| 8.3]| 20.1
extracted - #mol/g dry wt. 1.2 2.0 3.4 3.1
Frozen, defrosted [UVzg0 83.2 {trace! 7.8 5.4 36.1 | 20.0 | trace | trace
at 5°C, for 24 hr pmol/g dry wt. I.1 1.0 3.4
Frozen, defrosted UV2g0 55.0 {trace| 11.2 5.2 35.4 | 26.9 | trace | trace
at 35°C, for 2 hr rmol/g dry wt. 1.8 i1 4.4

*: Fraction B includes nucleosides and bases.
*%: Absorbancy at 260m# of each fraction
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Fig. 2 Changes of the nucleotides of frozen
mushrooms under storage at —20°C.

Table 3 Changes of the uncleotides of frozen mushrooms under storange at —20°C.

Sample Frac. Frac. s AMPjs'-UMP|UDPAG| ADP Trac|aTp
Fresh [UVzgo** 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

Frozen, immediately [UVgeo 98.8! 6.6} 10.1 9:3 50.9 | 24.7 8.3 ] 20.1
after freezing umol/g dry wt. 1.1 2.0 3.4 3.1
Frozen, stored UVzgo 148.3  19.6 | 16.9 4.8 49.3 | 17.7] 24.2| 38.2
for 1 months #mol/g dry wt. 1.8 0.1 1.5 ] 3.4
Frozen, stored UVaeo 83.0] 9.1 20.0 11.3 54.8 10.8 12.8 | 19.9
for 3 months vmol/g dry wt. 2.7 1.0 1.4 2.5
Frozen, stored UVag0 75.3 | 13.3 ] 28.2 1.4 650.3 | 11.9| 21.4] 21.7
for 6 months pmol/g dry wt. 2.8 0.2 1.2 2.0

#*; Fraction B includes nucleosides and bases.
**: Absorbancy at 260my of each fraction.
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Table 4 Total 5'-nucleotides of some mushrooms samples.

] Total 5'-nucleotide (#mol)
Sample Sotrage period
/g /g dry wt.
Fresh 0. 045 0.64
0. 040 0.57
0. 042 0. 60
Frozen —20°C, 0 0. 055 0.785
4 1 month 0.182 2.600
" 3 months 0.162 2.300
” 6 months 0.170 2.428
Defrosted 5°C, 24hr 0. 090 1.280
” 35°C, g2hr 0. 165 2. 350

5) BET V- ALALCBI2ZBIBREEEROBRMNE(L

FEITOZ y ¥ 2 Vv — AR BERBCHENRICET 227 VA F FOZE(IZ ATP>ADP
SAMP=>T 7/ vy ORBREBD , BROBERFOEMCHRT 5LEL N30T, HEH
RO v Va b — A X DHEBERBRERL LT BB BELAROBGTE L O~ g
DRIV 2y V2 V— nBEROBENEHET, T80 5 RNase H 3 {3 PDase(: pH8.0T
PMase {3 pH 4.5 TREL/. TOHKRIZ, Table 5, 6, 7 DL TH5.

MBR D RNase Gk, PDase fEMEIZH A5 PMase Eii3 EANIC L& & b o170,
6 7 HiCb7 - THdigE#id1d RNase, PDase, PMase {BH:OHEAXREL-EE, 3FOEHE
EHEINABLDUBEEESEEbATORN. 6 /A& THRUBIEOBELTEYD, B
FEREOFRBT TR HEMICHERNERLI2EFEAONE. COLHIWTLELD ATP,
5-AMP MERICID SBINIZT LB EREININ, INEBMTZLHIC. 2FDLIHK
authentic’s A T P &5-AM PR LCHER I ¥THE. ZORIGEMHEFig3nTE{TH3.

Table 5 RNase activity of the crude extracts of frozen mushrooms.

. RNase Protein Specific activity

Sample Storage perlod (Unit) (mg) (unit/mg protein)
Fresh 220 53.9 4.09
Frozen —20°C 0 180 33.7 4.54
” 1 month 210 52.1 4.03
4 3 months . 135 49.7 2.74
” 6 months 105 37.5 2.80

Table 6 PDase activity of the crude extracts of frozen mushrooms.

: . PDase Protein. Specific activity

Sample Storage period (unit) (mg) (anit/mg protein)
| Fresh 1265 53.9 23.5
Frozen —20°C 0 1020 35.2 29.0
" I month 928 37.5 24.7
” 3 months 1025 52. 1 19.6
” 6 months 576 49.7 11.5
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Table 7 PMase activity of the crude extracts of frozen mushrooms.

. PMase Protein ' * Specific activity
‘ Sample Storage Period (unit) (mg) lw (unit/mg protein)
‘ Fresh 85,000 35.2 1,830 |
\ Frozen —20°C 0 86, 250 53.9 1,602
” { month 84,520 52.1 1,622
” 3 months 40,625 37.4 1,086
” 6 months 46,980 49.7 946
ATP (20mg/20ml) 5.0ml Acetate buffer (pH5.0)T 37°C 1 BsfiRIEZ €T
—PMase fraction 2.0ml L e .
1M buffer Loml ZR¥FSI7a4—%fTS5E Fig 4, 5. 6, 7

incubation, 37°C, 1hr

HCIO,4 treatment

active carbon treatment
Sample for chromatography
Fig. 3 Degradation of ATP.
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Fig. 6. Degradation of 5-AMP with Fig. 7. Degradation of 5-AMP with
c¢rude enzyme extract from fresh crude enzyme extract from frozen
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