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Effect of Coexisting Ascorbic Acid Oxidase on the

Vitamin C Contents in Vegetables and Fruits.

Kazuo OGIWARA. and Toshiko HAKOYAMA

Nagano-Ken Junior College, 49-7, Miwa 8-chome, Nagano, 380, Jabpan

ABSTRACT It is well known that vegetables and fruits contains a large quantities of vitamin C and
ascorbic acid oxidase (AAO).

Vitamin C (L-AsA) contents and activities of AAO in those vegetables and fruits were determined,

And changes of L-AsA contents during storage under the various conditions and after heat treatment
were observed,

The following results were obtained,

(1) The values of L-AsA. contents in the vegetables and fruits which used this experiments were similar
to data of standard tables of food composition in Japan (4th revision) except for perilla and spinach.,

(2) The AAQ activities in pumpkin, cucumber, cabbage, spinach and potato were very strong i e. about
40-70 unit, and those in garden pea, perilla, banana, kiwifruit and carrot were fairly strong, while
those in parsley, lettuce and apple,

(8) Residual rates of L-AsA contents inlvegetables and fruits after grinding were decreased to about 10-
20% expect for pumpkin and kiwifruit, When preserved at room temperature and at 5°C, L-AsA. contents
in those were decreased more than immediately contents after grinded,

(4) The loss of L-AsA in the vegetables and fruits were fairly inhibited when the storage after boiled.

(Journal of Nagano-ken Junior College, No.38, pp.1~5—(1983)]
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TABLE 1. L-ascorbic acid contents in vegetables
and fruits,

L-AsA content (mg%) Notesx

Sample Group 1 Grouﬁ 2 (mg%)
Garden péa 58.8 44.3 55
Pumpkin 39.9 41.3 39
Cabbage 34.2 37.1 44
Cucumber 11.4 9.5 13
Perilla(Green) 7.3 11..8 55
Carrot 6.6 2.0 6
Parsley 134.7 185. 4 200
Spinach 21.9 35.8 65
Lettuce 1.5 - 6
Potato 27.3 27.0 23
Kiwifruit 111.0 89. 2 80
Banana 7.0 5.3 10
Apple (Fuji) 2,1 1.8 3

% Data of Standard Tables of Food Composition
in Japan (4th revision)
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TABLE 2. Ascorbic acid oxidase activities in

vegetables and fruits,

AAQ activity

Sample (unit/g)
Garden pea 29.2
Pumpkin 68.4
Cabbage 46. 4
Cucumber 50. 0
Perilla 26.8
Carrot . 32,4
Parsley 10.8
Spinach 40.8
Lettuce 5.7
Potato 38.0
Kiwifruit 20.0
Banana 25.8
Apple - b.5

AAQ : Ascorbic acid oxidase

1 unit of AAQO activity is the quantity of AAO
which oxidize 0,25 L-AsA per 1 min. at 40°C,
pH 5.6

EEXAR Lz X 5@k 1 e D AAOCH0. 25mg
D L-AsA #ibT BRI % 1 B (unit) LT3
HLTH Do

= DIEGREDER S EIESE S BE CHTL R
BICiRias X 5 Th 505, SEONEERTI, 2»iFEd
%, FeY, Xwih, RALA, E5hA%), U
5 DA 7R A 40~70unit LS, DWTIR L A
E5, FUE, ArrinlbrichEWE BBz~
30 unit &7 T\ %0

BSERoE > hA L 57 E0flEA% ¥ Th i
S, EFZET KIXBEET K AR R PRA L I HERR Y

AmbfﬁﬁéﬁbfﬁéhTMEﬁ,L%m&@%ﬁk

FREERRIE OB WL EIL L T, ABELRS
I L o TASENDSEE LR L b R T
2,9)10)0

SENEFC ¥ CHEE L -7y, AAO EiEERS
WTHED X 57T BB B bHNRWDO T ORI
fEixH ¥ CHEPWERCoWTO 0 Ch 5,
L-Ash g L AAO FEMEE & DREBIMEIC DT & T
DORE—E Fig. 1) Thad,

Fig. 1 Correlation between AAQ activities and

L-AsA contents in vegetables and fruits,
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TABLE 3. Effect of storage conditions and times on the L-AsA contents
and AAQ activities in juice of vegetables and fruits,

Initial Storage at room temperature
L-AsA

- Storage at 5°C

Storage after boiled for 1min,

content Qmin. 10min, 20min, 30min,

10min, 20min, 30min. Omin, 10min, 20min, 30min,

mg% mg% mg% mg% nig? Irég;ﬁ rr;ggé mg% mg% mg% . mg% mg%
4 . . .

Garden pea 44.3 6.9 7.5 6
Pumpkin 41.3  29.9 35. 6 34..3 32.9

Cabbage 37.1 8.7 8.2 7.4 6.4
Cucumber 9.5 0 0 0 0
Parsley 121.3 35.3 33.8 26.7 21.5
Spinach 35. 8 5.0 2.3 1.1 0
Potato 27.3 0 2.0 3.1 3.6

Kiwifruit 89.2 88.3 92.2 90.3 88.9

2.0 7.1 7.2 6.8 6.1

39.9 34.1 23.9 35.6 34.4 7 30.9 26.3
7.2 4.0 4.6 18.6 18.5 18.3 17.4

0 0 0 0 0 0 0
32.2 28.8 24. 4 33,1 34.6 33.4 32.1
1.4 0 0 4.3 3.8 3.1 2.7
1.5 2.5 3.4 0 0 0 0

95.0 91.5 93.8 91.0 89.8 91.0 91.0
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TABLE 4. Effect of heat treatment on the
L-AsA contents in vegetables and

fruits,

Initial Residual content of L-AsA
sample  L-AsA -
content Boiled for

Boiled to enouph
1min, soft for eat
mg% mg% mg%

Garden pea 30,9 28.3 26.0 ( 8min.) ¥

Pumpkin 28.8 26.8 22.2 ( 5min,)
Cabbage 42.6 29.8 19.1 ( 3min,)
Carrot 3.7 2.0 2.2 (10min. )
Spinach 21. 4 8.9 4,8 ( 2min.)
Potato 27.0 217 17.1 ( 5min.)

¥ Boiled times
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