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Spinach is normally prepared by boiling and then immersion in cold water.
Commerecial frozen spinach, however, is labeled “use as-is.” If commercial frozen spinach
has a high oxalic acid content, then there is a risk of greater intake of oxalic acid if it is
eaten as-is. The aim of this study was to ascertain the amount of oxalic acid in
commercial frozen spinach. Frozen spinach were purchased from three companies (A,
B and C)
water. The amount of oxalic acid per 1g of a sample (dry weight) was determined. The

. These samples were allowed to natural thawing or thawing in running

amount of oxalic acid when natural thawing in Sample A, B and C were 28.7mg/gDW,
32.6mg/gDW, 48.2mg/gDW, respectively. The amount of oxalic acid when thawed in
running water in Sample A, B and C were 17.3mg/gDW , 24.6mg/gDW, 38.6mg/gDW,
respectively. All three samples contained more oxalic acid when natural thawing than
when thawed in running water, and Sample A and B contained significantly more oxalic
. In this
study, it was confirmed that amount of oxalic acid can be reduced by thawing frozen

acid when natural thawing than when thawed in running water (p<0.01)
spinach in running water.

F — 77— [ ! frozen spinach, oxalic acid, thawed in running water
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Table 1 Sample list of commercial frozen spinach :
origin and ways of using

Sample Origin Ways of using

Thaw and eat, or Boil in salted

A China water after thawing

B Kyusyu, Japan Not mentioned

C Japan Not mentioned
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Table 2 Answers to the questionnair: Answerers’
household and ways of using of frozen vegetables

Number of

Question Choices respondents %
Household Living with family 55 82.1
(Single choice question) Living alone 8 11.9
(n=67) Living with relatives 2 3.0
Others 2 3.0
Frequency of using Use often 11 16.4
(Single choice question) Use sometimes 17 25.4
(n=67) Use rarely 15 22.4
Never use 24 35.8
Kinds of used vegetables Spinach 16 22.2
(Multiple choice question) Broccoli 11 15.3
(n=28) Green beans 4 5.6
Okura 1 1.4
Leek 2 2.8
Mix vegetables 9 12.5
Corn 11 15.3
Edamame 16 22.2
Other 2 2.8
Ways of using Boil 3 13.6
(Multiple choice question) Boil and put into running water 4 18.2
(n=16) Put into microwave 4 18.2
Put into microwave, 1 4.5
then put into runnning water
Use asitis 6 27.3
Dipends on the kinds of dishes 4 18.2
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Table 3 Oxalic acid content of commercial frozen spinach

Oxalic acid content (mg/gDW)
Reduction

Sample

Thawing at Thawing in rate (%)
room temperature  running water
A 28.7+2.43 ° 173042 * 60.6
B 32.6£2.74 24.6:0.82 75.9
c 4824111 ° 38.6+1.41 © 78.4

Each mean+S.D(n = 3)

k .
1 p<0.01 versus room temperature thawing.

&2C Different letters in the vertical column indicate significant

difference at p<0.01.
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