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Résumé

We have reported the presence of the natural inhibitor in tomato
juice for the cucumber ascorbic acid oxidase and also we have assumed
that this inhibitor was volatile organic compounds. Pursueing further
researches on the same inhibitors, we could find that strawberry juice also
had this inhibiting action for the ascorbic acid oxidase, while the charac-
ters of this inhibitor were completely different from those of former.

The inhibiting substances did not dissolve in ethyl ether or chloro-
form when the strawberry juice was shaked with these solvents, and was
adsorbed into anion exchange resin (Amberlite IRA-411) and eluted with
5095 ethyl alecohol. The inhibiting activity was not destroyed even after
this alcohol eluate was burnt to ashes.

Seven anions were found in the ash, namely : BO;~~, PO;~~, CrO;~
S,0;-, CO;~ Cl7, and NO;, and especially the reaction with CrO; -~ was
distinctly recognlzed

Even adding one ml of M/100,000 solution of - KCrO4 to the
reaction media composed of 0.5 ml of cucumber ascorbic acid oxidase,
0.5 ml of N/10 ascorbic acid solution (pH adjusted to 5.6 with NaOH),
and 1.0ml of citrate-phosphate buffer (pH 5.6), the oxygen absorption
by this enzyme was greatly inhibited, and so it is assumed that the
CrO, ion is one of those which are concerned in this inhibiting action
of strawberry juice.

Judging from the inhibiting action of the ash solution obtained from
the strawberry juice and also K,CrO, solution on the oxidative action
of CuSO, for the ascorbic acid, it is assumed that this inhibition was
not performed by the ecombination of this anion with apo- enzyme, but
with prothetic group of the enzyme.

1 Contribution from Department of Food & Nutrition, Faculty of Home Econom-
ies, Ochanomizu University, No. 5
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Table 1. Fractionation of Strawberry Juice
Fresh strawberry
) pressed out
Strawberry juice
| 5% meta 'phosphate solution

Precipitate Supernatant
(protein) (f---A)
<f';<'B1 ethyl alcohol
| ‘
Supernatant Precipitate
concentration l ((p}ec'%r)l)
Concentrate X
(£---C)

ethyl ether I

I
Ether layer

|
‘Water layer

evaporation l (£--E)
Concentrate l chloroform
(£ F) | |
‘ x Water layer Chloroform layer
concentration evaporation
Concentrate Concentrate
(f---G) (f.--H)
I x
‘ f .
Ion exchange resin Ton exchange resion
Amberlite IRA-411 Amberlite IRC-50 -
| I
I | | |
Adsorbed Filtrate Adsorbed Filtrate
. (£---]) (f---D)
5025 ethyl alcohol <
Eluate
Concentration

Concentrate (f.--K)
burnet to ashesl
Ashes
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Table 2. Composition of the reaction media. (Temperature for reaction: 30°C.)

1 2 | 3 4 5
N/10 Ascorbic acid ‘

(oM adjusted t0 5.6) | 0.5ml. B 0.5 ml. 0.51n1:j 0‘§f?17, 709;§f?}
Strawberry juice ‘ 0.5 1.0 1.5 .
Cucumber juice 0.5 0.5 0.5 0.5

Buffer 1.5 1.0 0.5 2.0
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Fig. 1. Inhibition of the cucumber Fig. 2. Changes of the inhibiting ac-
ascorbic acid oxidase action by the tivity of strawberry juice for the
ddition of strawberry iui cucumber ascorbic acid oxidase by
acdrtio awberry juice. the various treatments.
(Conditions for reaction were cited Composition of reaction media:
in Table 2) N/10 L-ascorbic acid 0. 5ml.
Cucumber juice 0.5 ml.

Buffer solution (pH 5.6) 0.5ml.
Strawberry juice or
treated juice 1.0 ml.
Without strawberry juice
Inner solution of dialyzed juice
against distilled water
Solution of precipitate formed in
the celophane sack while dialysis.
Raw strawberry juice

Concentrated strawberry juice
(about 1:5)

U
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Fig. 3. Determination of the inhibiting Fig. 4. Determination of the inhibiting
activity of the distillate of strawberry activities of various fractions of
-vice f h b . . strawberry juice for the cucumber
juice for the cucumber ascorbic acid ascorbic acid oxidase.
oxidase. (Method for fractionation of straw-
(Composition of reaction media was berry juice was cited in Table 1)
. 1. Without strawberry juice
the same as that of Fig. 2) 9. feeren. D
1. Steam diatillate of strawberry juice 3. fo B
2. Without strawberry juice ‘51 f """ %I
3. Raw strawberry juice 6. Raw strawberry juice
T foeeen A
8 forren. G
9. feeeem C
10, f.-.een E
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Fig. 5. Determination of the inhibiting Fig. 6. Inhibition of the cucumber
activities of various fractions» of ascorbic acid oxidase by the addition
strawberry juice for the cucumber of ash solution obtained from the .
ascorbic acid oxidase. ) fration K of Table 1.
1. Without strawberry juice 1. Without strawberry juice
2. f....o. ] 4, f...... K 2. Ash solution
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Fig. 7. Inhibition of the cucumber Fig. 8. Differences of the absorption
asccrbic acid oxidase action by the of oxygen by the cucumber ascorbic
addition of various inorganic anions. acid oxidase with. the addition of
(Composition of reaction media was various concentrations of potassium
the same as that of Fig. 2) chromate solution.
(Concentration of each anion solution 1. Without addition 5. M/50
M/100) 2. Mj10,000 6. Mj20
1. NagS:0; 5. H3BO; 3. M1,000 7. Mj10
2. Without addition 6. NaNO; 4. M/100
3. NaHC03 7. K2C1’O4
4. NaCl
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Fig. 9. Inhibiting activity of the straw- Fig. 10. Inhibition of the oxidative
ggggn af)? égggwgg a‘l’igstﬂﬁeogslgggg action of CuSO, for the ascorbic acid
acid. * \ by the addition of K,CrO, solution.
Composition of reaction media: (Composition of the reaction media
évt/x IS%L'SaOSI%Oégl; acid 822{ was the same as that of Fig. 9)
4 . -
Buffer solution (ph 5.6) 0.5ml. L M/100 CuSO
Strawberry ashes solution 1.0 ml. 2. Vs +M/1,000 K,CrO,
1. Oxygen absorption curve by the 3 ” +MJ100  K,CrO
cucumber ascorbic acid oxidase : B
instead of CuSO, 4, 7 +M/50  KCrO,
2. 8x§%en absorption curve by /100 5. v + MJ10 K,CrO,
. 150,
3. S 800 CuSO0, 6. Mj/1,000 CuSO,
4. M/100 CuSO,+ashes solution 7. 7 + Mj1, 000 K,CrO,
5. M/1,000 CuSO,+ashes solution
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