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Table 1. Mineral contents of commercially obtained organically grown spinachs in Kagoshima

Mg Ca K P
Harvest Sample (mg/ g - dry weight)

1998 H 8.05 4.21 113.68 10.20
May~July Y1 9.10 2.99 111.70 7.24
________________________ Y2 __loe0 361 13232 650

9.25 3.60 119.23 7.98

Mean+SD + 1.28 + 0.61 + 11.38 + 1.96

November M 6.14 7.62 50.26 5.33

~ Ya 6.65 6.98 81.80 7.06

December Ka 7.67 7.04 89.08 7.54

A 8.71 3.52 110.72 7.33

Ky 9.25 11.43 98.02 5.83
________________________ Yt 116 509 11860 684

8.34 6.95 91.41 6.66

Mean+SD + 1.9 + 2.67 + 24.98 + 0.88

1999 Hil 5.57 2.59 54.12 9.56

January Ti5 5.85 3.82 80.28 7.50

~ Til 6.92 8.22 59.57 3.57

March Ti4 7.50 7.61 58.08 6.40

Ya4 7.97 8.63 57.33 7.74

Y4 8.41 3.51 118.90 6.94

Ti3 8.49 4.73 98.69 6.81

Ti2 9.31 5.06 117.62 7.02
________________________ Yy o8 479 10840 564

7.88 5.44 83.67 6.80

Mean=+5D + 1.67 + 2.18 + 27.49 + 1.62

8.26* 5.64 92.18 6.95

Mean£SD + 1.71 + 2.40 + 26.68 + 1.46

*Significantly less than that of conventionally grown spinach shown in Table 2 (P<0.05)
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Table 2. Mineral contents of commercially obtained organically grown spinachs in Kagoshima

- Mg Ca K P
Harvest Sample (ng/ g - dry weight)
1998 D 5.90 7.69 96.61 10.00
May ~dJuly S1 7.47 2.36 115.10 8.47
T1 12.71 6.76 134.86 9.50
S2 88 290 18118 . 5.00
8.73 4.93 119.44 8.24
Mean£SD + 2.91 + .69 + 1747 + 2.25
November Dy 9.07 10.50 80.68 8.74
~ S5 9.27 2.16 114.89 7.59
December S3 9.90 3.41 113.61 7.57
S4 9.91 3.01 119.10 7.68
T2 11.63 3.85 98.73 8.12
e S6 118 496  1r14 796
10.28 4.65 107.36 7.88
MeanSD + 1.20 + 3.01 + 14.94 + 0.47
1999 H: 7.21 3.36 69.73 7.44
January T3 9.81 5.70 102.80 7.33
~ Ma2 9.94 6.58 96.11 8.48
March Ac 10.40 8.56 48.32 5.80
Mal 10.50 6.25 109.03 8.17
ST n7 632 11246 768
9.94 6.13 89.74 7.48
Mean+SD + 151 + 1.67 + 2536 + 0.93
9.76 5.27 103.77 7.82
Mean=£SD + 1.83 + 243 + 92.34 + 1.21
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O : organically grown spinach, @ : conventionally grown spinach

Relation of Mg to Ca; O: Ca=3.70+0.16 Mg (r=0.12), @: Ca=6.89—0.15 Mg (r=0.12)
Relation of Mg to K; O: K=—17.81+12.10 Mg (r=0.78), @: K=70.15+3.44 Mg (r=0.28)
Relation of Mg to P; O: P=8.10—0.14 Mg (r=-0.16), @: P=8.43—0.06 Mg (r=-0.09)

Fig.1. Relation of Mg content to other mineral contents in
organically grown spinachs and in conventionally grown ones.
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KIVYETIE, FNFN2T.7~67.8% (F346.4
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L7:. CabPOBMEEI Mg LK LW b4
WHIDEAKE , £ HH LRV DR 540%5,
ELEHT B L OhH o 1.

2. FESAHBRTERBELAAKRILCEOI X
INEREZDBHE

ERUICEEHTHEE LRI L VEDI XTI
ERBLEFNSZFI00CTI THEE KD CHTLL
EDOIATINVOBEHEYL Table 5 IZR L7, &FK
BHAMBTEE LAY L VED Mg &&i31L
2EAELCHEE L7 b DI HNEWVETH 7. 77,
100CT 3Rz T L EDBEHERLELI 72, Ca
SRR EERRAMETHIE LAY L VB
TEPo7. T, RESHAMBMTEE LR L
VETIECanBHEAONEZPo/2. KEPE
BIIRESHAMETEE LAY LV ETEI 7.
K OBHRIIFSAMBTEE LRI L VET
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Table 3. Loss of minerals by cooking of boil (100T for 3 min in distiled water)
from organically grown spinachs in Kagoshima

Harvest Sample Mg Ca K P
Loss of mineral (%)
1998 H 59.9 0.2 313 19.7
May~July Y1 59.7 97 4 28.8 —
X2 R 29 =
5777 9.20 94.33 6.57
Mean£SD + 3.5 +15.76 + 9.98 +11.37
November M 22.3 - — 18.6
~ Ya 47.2 32.5 12.0 21.8
December Ka 314 - 28.6 7.4
A 56.7 - 31.7 -
Ky 50.6 38.8 57.6 18.5
________________Y_t; _______________ 5_ 5_'_2__-____________—_ _______________ é 9;5_______-________: ________
43.90 11.88 28.40 11.05
Mean+SD +13.93 +18.52 +20.42 + 9.85
1999 Hil 2.5 — 35.1 17.8
January Ti5 97 4 0.3 31.8 18.7
~ Til 21.1 10.5 32.6 -
March Ti4 48.7 39.6 31.3 —
Ya4 33.2 - 37.4 335
Y4 415 - 38.9 10.8
Ti3 99.4 - 33.4 6.0
Ti2 45.3 — 43.1 5.1
Y3 82 42 28 14
35.59 8.29 35.16 10.37
Mean+5D +10.51 +14.34 + 3.93 +11.19
42.06 9.64 31.10 9.96
Mean+5D +13.32 +15.15 +£12.69 +10.26
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Table 4. Loss of minerals by cooking of boil (100C for 3 min in distiled water)
from organically grown spinachs in Kagoshima

Mg Ca K P
Harvest Sample Loss of mineral (%)
1998 D 50.8 — 34.9 35.0
May~July St 50.6 — 47.7 8.0
T2 60.1 - 49.7 21.1
s 678 = 25 =
57.33 - 43.70 16.03
Mean+S5D + 8.27 + 6.61 +15.35
November Dy 61.1 47.3 37.7 14.9
~ S5 45.3 - 34.7 7.8
December S3 29.3 - 32.5 8.5
S4 43.6 40.5 32.2 0.1
T2 51.8 - 31.5 12.9
.88 06 175 295 4
45.98 17.55 33.02 8.60
Mean=SD +10.70 +91 61 + 9.84 + 5.15
1999 Hi 217 48 21.3 13.2
January T3 36.7 - 38.3 6.7
~ Ma2 34.7 - 34.5 8.5
March Ac 43.9 10.0 18.5 —
Mal 57.9 — 42.4 5.6
ST 98 3o ¥6 =
40.12 8.63 32.43 5.67
Mean 5D +10.26 +14.46 +10.07 + 5.10
46.36 9.82 35.47 9.36
Mean+SD +11.62 +16.60 + 8.33 + 9.06

Table 5. Mineral contents and the loss of them by cooking of boil in spinachs
grown experimentaly on chemical nutrients and on manure

[A] Mineral content (mg/ g - dry weight)

Nutrient Mg Ca K P
Inorganic Chemicals 11.60 15.96 30.52 3.19
Manure from Cattle 6.37 5.92 78.32 6.24
Manure from Pigs 6.62 13.66 66.13 5.04
Manure from Fowls 4.75 8.84 84.42 4.35

[B] Loss of mineral (%)

Nutrient Mg Ca K P
Inorganic Chemicals 40.3 7.2 31.7 144
Manure from Cattle 33.1 - 7.1 21.2
Manure from Pigs 22.8 - 47.7 18.3

Manure from Fowls 23.4 -~ 41.3 19.8




54 R % - BRET - KHERE - 25T

- EFfER - R X -BEX B

Fig.2. Size of spinachs grown on different nutrients.
A: inorganic chemicals, B: manure from cattle,

C: manure from pigs,
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D: manure from fowls.
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Summary

As one of the preliminary steps to evaluate the nutrition values of the organically grown vegetables in gen-
eral, 2 groups of spinachs, the one consisting of those grown organically and the other consisting of those
grown conventionally in Kagoshima Prefecture, were adopted as the model ones; the mineral contents of which
and the loss by cooking of boil were examined, respectively and comparatively.

The mineral contents of the spinachs (n=18) organically grown and commercially obtained, were as fol-
lows; (mg/ g dry weight): Mg 8.26, Ca 5.64, K 92.18, P 6.95: on the other hand, those of the spinachs (n=16) con-
ventionally grown and commercially obtained were as follows: Mg 9.76, Ca 5.27, K 103.77 and P 7.82, respec-
tively. The Mg content of the organically grown spinachs was significantly lower than that of the convention-
ally grown ones. The loss of each mineral in spinachs by cooking of boil (at 100°C: boiled in distiled water for 3
min.) seemed to be less in the organically grown spinachs compared to conventional ones. To confirm
experimentaly the above data, one group of spinachs were grown only on chemical nutrients, and the other
group of them were grown on the manures from cattle, pigs or fowls. Mg contents contained in the group
grown on manures were significantly less than those in the ones grown on chemical nutrients. The loss of min-
eral contents by cooking of boil was also less in spinachs grown on manures than that in those grown on chemi-
cal nutrients. It was considered to be important to examine further the biocavailability of each mineral in the

spinachs.



