BEEEBEGE E 08 £ 4%
K.J.N., Volume 10, Number 4, 1977

=Abstract=

A Study on Oxalic Acid and Calcium Content in Korean Fonds

Eul-Sang Kim. Kyeoung-Ja Im.

Ciinical Nutrition Research Center

Vegetables are liberally taken to enhance the mineral, vitamin, and rouphage value of the diet.

And calcium is an essential mineral at all ages, although the daily requirement wvaries with -
physiological status of the individual. ‘

On the other hand, oxalic acid is an unwanted constituent of several clinical disorders.

It is therefore necessary to take into account the calcium as well as' the oxalic acid content of
the various calcium, foods. )

Oxalic acid, calcium, calcium/exalic acid ratio and available calcium have been determined in 31
kinds of the Korean common vegetables.

The results are summarized as follows;

1. The highest content of oxalic acid has been recorded in Amaranth, spinach and beet. It is
respectively 1, 100mg%, 619mg%, 550mg% in fresh sample. It is comparatively high in Leek,
leavels of perilla, Mugwort, Chyi-leaves, green red pepper, Burdock.

2. Many vegetables have been calculated as below 2.0 in the calcium/oxalic acid ratio.

3. Avaiable calciumis much in Malaolitoria, Lettuce, Green onion whole, Green garlic, Wild
onion, Cabbage and Radish root.

4. A food calendar is suggested as a guide to the proper selection of food items for normal
individuals and for those suffering from urolithiasis, cardiovascular disease or calcium deficiency
status.
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Table 1. Oxalic acid and Calcium Content of Leafy Vegetables

. . Ca/ “Combi- | Availa-
Food English name | Moistire | Ash Galdum Oxalic acid | Oxalic | nable | ple
Ratio |(mg %)i(mg %)
2] Beet 94.740.41 | 1.210.29 | 83.81+£19.48 | 550.28-£94.86 | 0.15 | 244.95 |—161.14
A 3] Spinach 92.941.13 | 1.3740.28 | 72.86:£29.55 | 619.44% 4.67 | 0.12 | 275.74 |—202.88
ol-%- Malaolitoria 93.5+1.75 | 1.1840.27 | 146.754-28.93 | 26.142 5.05 | 5.61 | 11.64 +135.11
59 3 Chinese Cabbage | 95.521.23 | 0.69+0.26 | 69.69+ 3.68 | 46.82+ 2.45 | 1.49 | 20.84 | +48.85
] 42 Water Cress 94.84-0.95 | 0.81:£0.06 | 42.14--14.41 | 73.554+10.61 | 0.57 | 32.74{ -+9.40
% Leek 93.140.77 | 0.65%0.14 | 58.85+11.61 | 100.663-20.25 | 0.58 | 44.81 | --14.04
ALA] Lettuce 96.3+0.35 [ 0.672:0.11 | 64.38+10.56 | 12.27+ 5.23 | 5.25 5.46 | +58.92
%% Garland 95.1+0°62 | 0.97£0.12 | 87.26:-36.39 | 68.47+25.29 | 1.27 | 30.48 | +56.78
Chrysanthemun
E70 % Leaves of Perilla | 91.741.76 | 0.3 =4-0.10 | 168.27+43.34 | 137.97+40.97 | 1.22 | 61.42 [+106.86
¥ & Cabbage 93.0-1.00 | 0.49-40.06 | 43.36-14. 62 9.13+ 3.32 | 4.75 4.06 | +39.30
¥l Amaranth 91.1-+0.56 | 1.75--0.05. | 257.27-£22.60 [1100.07£23.23 | 0.23 | 489.68 |—232.41
= . 92.4:+1.84 | 0.5230.11 | 54.95:-23.44 9.394 1.74 | 5.85 4.18 | +50.77
Green onion whole
Z=He Green garlic | 91.52:0.50 | 0.70:0.08 | 88.21::24.23 | 812 1.29 | 10.86 | 3.62 | +84.60
‘7% Bud of aralia-elata | 88.57-0.39 | 1.07:-0.01 | 48.17-16.80 | 69.48+14.60 | 0.69 | 30.93 | +17.24
4 Mugwort 90.4--1.80 | 1.14--0.17 | 103.4516.16 | 151.59-= 2.81 | 0.68 | 67.48 | +35.97
#Y¥ Chyi-leaves 89.8+0.59 | 1.302-0.11 | 135.54 4.92 | 192.20435.79 | 0.71 | 85.56 | -+49.99
LAt2} Bracked boiled | 92.6:£0.41 | 0.263-0.17 | 65.27420.57 | 35.54-19.16 | 1.84 | 15.82 | +49.45
FvE Soybean sprout | 93.5+-1.88 | 0.564-0.06 | 31.81-10. 49 9.164 1.11 | 3.47 4.08 | +27.73
%3 Mung bean sprout | 95.7+1.23 | 0.3120.03 | 5.182 0.24 — 5.18 — | 4518

~(0. 0IN KMnOy 443 0.2cc ©]3})

Table 2. Oxalic acid and Calcium Content of Fruit Vegetables

Ca/ Combi- | Availa-
Pood English name | MeBre | b pebium | Qe e | & |G

Ratio [(mg %)|(mg %)
7}2 Egg plant 91.44-0.62 | 0.44:-0.11 | 9.74--1.84 | 31.80::7.87 | 0.31 | 14.16| —4.42
-2¢] Cucumber 96.3-0.68 | 0.43:+-0.05 |19.04+4.52 | 32.3144.36 | 0.59 | 14.38| +4.66
3% Squash 94.1=1.70 | 0.49:+0.10 |13.18£5.17 | 21.30%2.43 | 0.62 9.48 | -+3.70
X% Green red pepper | 91.023. 14 | 0.54:-0.12 115.36:-3.85 | 138.304-23.67 | 0.11 | 61.56 | —46.20
LE}2) W A Fungus, dried | 93.5::2.00 | 0.54=-0. 10 | 1. 162-0.21 — 1.16 — | +1.16

~—(0. 01N KMnOy&#15] 0.2cc o] 3}
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Table 3. Oxahc ac1d and Calcmm Content of Root Vegetables

Onal . Ca/1 corgllbiﬂ-‘ ]ﬁvaila-
Food English name Moiosture ADSh Calciu;/n Xa icaam oxalc | nable e
2 G| B | Gme%) | e solmal)
3= Carrot 93.142.31 | 0.592-0.17 | 28.69+4.02] 14.69+3.61 | 1.95 | 6.54 | +22.15
kst Onion 192.8:1.05 | 0.384-0.03 | 11.36=:5.26 o~ 11.36 | — | +1L.36
%9 Burdock 60.520.31 | 0.53:0.07 | 76.01%2.51| 213.0658.62 | 0.36 | 98.84 | —18.83
-9 Radish root 94.6:0.76 | 0.530.12 [34.49:£11.21] 9.02+ 3.05 | 3.82 | 4.02 | +30.47
#7 Potato 80.1+2.15 | 0.662-0. 12 | 3.914 1.43) 12.53% 7.96 | 0.31 | 558 | —1.67
%2} Root of Platycodon | 89.2-0.46 +0.01 |23.53:+ 2.15 — 23.5% | — +23.53
2= Wild onion 88.4=2.18 | 0.65:0.07 [92. 11+ 1.86] 31.64% 6.21 | 2.91 | 14.08 | +78.03

—(0. 01N KMnOy#] 5] 0. 2cc °]3H)

Table 4. Nutritional categorization of common Korean foods in relation to
their calcium and oxalic acld content and calcium/oxalic acid ratio
Normal
Urolithiasis (Calcium deficiency)
Renal calculi Children, Pregnancy
Cardiovascular disease Lactation, Old age
. : — - —>
1 e | 3 4 5 6 | 7 | 8
Ozxalic acid ‘ ‘ Available calcium
200mg%| 2 150~ 100~
50~9%mg % 50mg% 0~50mg% 30~49
Ca/oxalic acid ratio T |199mg?%|149mg% & g% | & 50m‘g% f mg%
0.5 10l 1.5 1.57 1.5 1.57 2.57 2.01
Leafy vegetables Beet Mugw- |Leek Water Cress Chinese Bracked Malaoljtoria
Spinach | ort Leaves |Garland Cabbage - .iboiled .~ |Lettuce
Amara- | Chyi- [of Chrysanthe- | Soybean Green pnion
nth leaves |Perilla | mum sprout whole
Bud of Mung bean |Green garlic
araliaelata sprout
Fruit vegetables Green Egg plant |Fungus
red quas
pepr Cucumber
Root vegetall:s Burdock Potato Onion Wild o*nion Radish
Carrot root
Root of
platicodon
< 7.8 group & A 2E ZEE o Bl ¥
3 AE milk M GARE ZEFdos V. & 2

A Hg FAuL kA FAAE H]ﬂx—i =t A=ss #

of walsiedl ZAo) 2ok W% $AE AAR o QP 4AHT Y o

2 oolH g FH o AL —"»*7}?{1"7]-‘14_ A4 Zol ol g AL A

o] W o] ZF3 food calendar 7} =zt A e}, q &, Fa1FFL #
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Gl TATE AEol 29 2Tl vzl 912 type
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