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Summary

We grew Blackmappe soybean sprouts which were added mineral elements, and examined
the changes of their mineral elemnts in their parts (seed leaves, hypocotyls, roots) and in their
‘stages (four distinctions of soybean seeds, the second day, the fourth day, the sixth day).

As the added mineral elements, we used 3 me/1 and 7 me/1 of the cultivated water which were
constituted the unmixure of Ca, Mg, K and the mixure of Ca and K, Ca and Mg.

According to their parts, the added mineral elements increased in every part. It was expected
that their rate of increase were different in the parts. Ca was most in the hypocotyls, but K
and Mg were most in the roots. In adding Ca, contents of K and Mg decreased. In adding Mg,
that of Ca and K decreased. It is said that they are antagonism but this K did'nt influence Ca
and Mg.

Compared Blackmappe soybean sprouts which were added the cultivated water of Ca, K and
Mg with the unadded ones, the contains of mineral elements in the former were 1_.2~1.5 times
as much as that in the latter throughout their development. The contain of K wasn’t different.
There were very little difference in that of Fe, Zn and Cu, we guessed, which were not
influenced by the additives.

As for the contain of protein, partly it was most in their seed leaves. Roots and hypocotyls
were in order of quantify. Developmentaly, as they grew up, it became smaller.

As for the contain of Vitamin C, partly it was most in their roots. Seed leaves and hypocotyls
were in order of quantify. Developmentally, soybean seeds contained a little, but after
germination that of the second day increased greatly. Afterwards, as they grew up, it
decreased little by little.

*® MATEAREI292, RAFEEHAY #E  RREFEE



2 EHEATFALE BERBER S5

I #&

i

HROBRLIZ, BETIv7vuvR2PREREELHONREL, EEFESH, HREHETORES
TovreyvRbRLEAWT, FERSESEERHELT, TOSMEEREL, s DS
DOFMEE R RD, BLETH], Wzs, REARICHRI 2 SEEOBMT 2R L, FOHE, 2E
TIZE Y bR LPOERRIEERICESS S Y, #DREO—2 1, SEETOREEkd DEHE
BOEEBDOEVWICL DD LHESN, 2O L oREKORSESEEY, bPLOKSS
FECLEDDOHEREZ THhBIEBELOND,

FITEEZLR, BEKCEBTREPEMLUTEE L 77y 72y P L (DURIRIMESE b
RU LIRS, Zhie L CGBE DKEKTERE L7z bR L 2ERIERES L /R, OIAIA], BREF
BT BERRSSEEOEIC DWW TR 2ITo 7z, & 5 IERTRIMDS, MhoEBsEs Ok
RICB LIBTHECOWTARE L, &7, ERMEEICOWT, Y08, €53V CER
R, BREICHEREL, Z0OBEE®RET L,

I X8 O

1. &

e, HRIBC T, EETRENOBRKEAVWTRELL T 7y 72y bR LEFERT 5,

WINERTRIE, HRACTRELYE % Ca, BHEO3ERZRO—DTH S K, AR ICZOEER
BEHENTETWE MgD3TRE LT,

CaldRicaiBL AN Y 0%, KE—RIZERE U TEILLERENTVLAERL Y Y A%,
Mg B~ 72 v v AR niz,

i ERm, Cafin, K, Mg, Ca—KiEEEM, Ca—Mg BEHTMZDOWTITY,
FNFHEEELBEECRIE L BERINTRETEN 3me/l, Tme/l 755 L 5FHEL T2,

2. EEH®

2. 1. b LORHBBICBI2EELTLIZDOWT

EARINERES, Wik one, KERE (RS, 2HE, 3HE, 4EB, 5HH, 6HH)
DEE®HE L, '

2. 2. BhrEl, REERIBITIERRSSEEDER

AR DWW TR, EHRNB L RIS LIKBE6HED 77y 7=y Ry P LEAV, FIE,
FEEh, W 3 DD, EERSSEEZHE L.

RRBRBICOVL T, JEINES L CRIRE L1277 vy 72y bR LMY, RREREE
o, K& 2HH, 4HE, 6 HED 4B H T, FEESEHEL .

3. ST »

RSB Tid, B EERK(E, Ca, Fe, Na, K, Mg, Zn 8 & U Cu BEFENEE
FHEBBETFRY 7 Vv — A0 NOEER AA—680), PRE) 77 v HHARC L VAEL 2, ER
BNy —ngg, €920 ClRAVYR7 2/ —NVEERAOTEREEY 2 CREREL,



BESSERREON LAY 25 GBI (Rl - &F - ) 3

I EERBERPLUEE
1. 72973y RDUBRBRI B 2EEELIZOWT

B1IR EETRMIRE S L CERIBSARC BT 2ER2EL

® OB T Ok B M R OB

. . . . . . Ca:3+ | Ca:7+ | Ca:3+ | Ca:7+
K:3me/1|K:7me/1|Ca:3me/] | Ca:7me/1 | Mg:3me/l | Mg:7me/l K:3me/l | K:7me/l | Mg:3me/l | Mg:7me/I

FRIE | 30.0g | 30.0g| 30.0g| 30.0g | 30.0g| 30.0g| 30.0g 30.0g | 30.0g | 30.0g| 30.0g
2HE| 931 87.0 89.6 83.4 80.7 87.7 88.1 86.6 87.7 87.4 87.1
3 116.7 | 112.2 | 112.3 | 113.7 |110.6 | 112.8 |111.0 |113.8 |109.6 |111.5 | 110.3
142.9 | 140.0 | 146.1 |137.5 |142.5 | 138.9 | 140.9 |136.7 |138.6 | 146.4 | 143.0
177.9 1 176.5 | 187.7 | 173.7 |173.9 |168.4 | 175.4 |173.6 | 180.5 | 166.7 | 181.4
231.7 [230.0 |243.4 |217.5 |242.4 |208.4 |227.0 |223.9 |235.0 |218.1 |231.6
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BuTH ® | mmm | Kgme/l| Kime/!| Cadme/)|Cadme/1 Mgsme/IMgme/1| 53 | (T IVESoe et )
M| Em ) Em ) w | wm | N | e | e | s
P EHE(mg%)| 12.25 25.32 20.52 19.09 16.81 10.31 9.434 8.080 8.518 13.99 15.89
¥R 2| 2.408 6.384 2.153 3.035 3.723 2.021 0.331 1.782 2.493 0.898 1.095
F|Fe FEE(mg%)| 1.842 1.542 1.510 2.012 1.866 2.458 2.086 2.078 2.122 2.060 2.220
MR = 0.638 0.193 0.075 0.134 0.244 0.279 0.098 0.067 0.225 0.189 0.185
Na FHiE(mg%)| 13.63 9.864 12.72 11.31 8.320 14.36 11.97 8.244 8.690 10.69 9.420
1% 7 2 5.500 0.537 0.647 1.983 1.223 1.960 2.292 1.802 2.537 1.628 1.447
% |zn FYE(mg%) 1.238 1.234 1.152 1.192 0.904 1.384 1.360 1.100 1.124 1.156 1.136
A% 2| 0.103 0.051 0.011 0.066 0.338 0.087 0.237 0.032 0.114 0.115 0.040
Cu F51E(mg%)| 0.280 0.276 0.246 0.250 0.244 0.328 0.282 0.272 0.264 0.266 0.270
B R =) 0.038 0.015 0.013 0.014 0.028 0.013 0.013 0.015 0.024 0.034 0.012
P Ml (mg%)| 6.240 11.14 9.070 8.924 7.186 7.118 6.272 3.908 3.894 7.390 7.112
HERZE 0.72 1.038 0.349 0.907 0.671 0.834 0.876 0.522 0.638 1.654 0.702
B | Fe FiglE(mg%)| 0.672 0.356 0.574 0.594 0.584 0.640 0.616 0.710 0.714 0.598 0.648
¥R 2= 0.568 0.083 0.017 0.033 0.035 0.029 0.073 0.054 0.162 0.041 0.055
Na THE(mg%) | 4.180 4.570 7.090 4.424 4.906 4.710 3.254 4.138 4.672 4.196 4.670
B R = 1.318 0.418 1.270 0.963 0.923 1.010 0.344 0.893 0.339 0.631 0.597
# | Zn M (mg%)| 0.426 0.404 0.402 0.454 0.398 0.364 0.372 0.464 0.444 0.382 0.420
¥R 2 0.030 0.011 0.008 0.026 0.043 0.023 0.041 0.049 0.028 0.016 0.007
Cu FiE(mg%)| 0.118 0.106 0.100 0.098 0.100 0.128 0.118 0.112 0.110 0.102 0.102
B ¥R 2| 0.019 0.005 0.007 0.008 0.010 0.004 0.013 0.016 0.007 0.004 0.004
P gl (mg%)| 8.243 10.06 9.686 10.55 8.234 9.024 9.422 4.596 4.692 9.110 7.944
HE ¥R = 2.414 1.866 0.412 1.491 2.343 1.426 2.410 | 0.884 1.517 1.012 0.883
Fe FHiE(mg%)| 0.876 0.544 0.676 0.782 0.778 0.856 0.966 0.874 0.848 0.764 0.960
BE R = 0.219 0.087 0.068 0.123 0.120 0.124 0.210 0.075 0.328 0.071 0.065
# [Na FH9E(mg%)| 6.014 6.412 5.192 6.206 6.526 6.656 6.336 4.784 4.348 5.468 6.320
BERZE 1.240 1.330 0.769 1.121 0.518 1.250 1.201 1.020 1.558 0.610 1.034
Zn THfE (mg%) [ 0.842 0.704 0.660 0.758 0.750 0.674 0.818 0.784 0.702 0.668 0.832
| ERZE| 0.062 0.053 0.016 0.107 0.175 0.076 0.206 0.114 0.186 0.064 0.056
Cu FiFE(mg%)| 0.152 0.112 0.112 0.126 0.122 0.158 0.166 0.114 0.118 0.124 0.124
1= ¥ {F 2| 0.031 0.004 0.011 0.025 0.024 0.026 0.030 0.011 0.029 0.015 0.011
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- . K:3me/1 | K:7me/1 |Ca:3me/1|Ca;7me/1|Mg:3me/1[Mg:7me/1 Ca3+ | CarT+ Ca3+ | Ca7+

c RS = W= T A Rl o Rl s S Kme/1 | KiTme/1 Mig:ime/1 Mg:Tme/!
Ca EIE (mg%)| 40.74 46.86 42.87 44.45 45.42 49.69 42.83 52.57 54.35 70.16 71.71
=R e 104 3.386 0.933 10.05 8.485 3.641 2.055 1.859 2.368 1.727 1.495
p EE (mg%)| 11.03 22.38 26.60 4.406 7.788 32.75 29.82 18.79 25.68 23.01 25.09
3 EE 2.656 2.351 6.033 1.374 1.086 4.707 6.388 4.353 5.021 5.125 4.616
Re Tl (mg%)| 3.698 3.716 3.768 3.986 3.742 3.944 3.552 3.472 3.616 4.058 4.096
5 i3 O%E R E| 0.144 0.333 0.202 0.310 0.502 0.072 0.237 0.318 0.263 0.238 0.312
Na FE (mg%)| 18.40 13.95 11.56 28.25 30.48 25.00 19.52 19.77 22.61 24.08 22.72
. R = 2.279 2.295 1.133 5.151 7.843 9.648 3.345 2.699 3.037 0.798 3.614
K FE(mg%)| 3.641 394.9 437.5 378.6 420.3 389.3 373.7 368.3 369.7 425.0 384.0
g e EE 25.7 29.21 21.87 33.03 63.06 21.55 25.06 12.11 20.60 29.83 37.21
Mg FiiE (mg%)| 81.35 68.88 62.86 65.07 63.40 87.98 83.85 62.71 62.59 83.77 84.24
KR E 4.319 5.076 1.363 4.766 6.777 4.465 4.608 5.292 2.411 2.369 4.756
7n T4l (mg%)| 1.516 1.406 1.352 1.436 1.346 1.572 1.354 1.484 1.418 1.388 1.534
¥R = 0.217 0.099 0.036 0.120 0.092 0.169 0.107 0.131 0.093 0.082 0.233
Cu FifE (mg%)|  0.440 0.462 0.458 0.484 0.470 0.498 0.456 0.444 0.454 0.434 0.456
B EE 0.036 0.033 0.015 0.054 0.059 0.031 0.042 0.051 0.025 0.026 0.034
Ca PHE(mg%)| 25.03 29.79 25.15 36.40 37.44 28.76 24.20 33.99 38.38 43.86 44,16
R E| 4.123 2.801 2.052 6.159 5.397 1.672 1.422 0.926 2.974 1.174 2.812
P PHE(mg%)| 8.362 19.57 11.46 4.824 8.220 13.63 18.97 14.00 18.71 16.46 13.70
o EE 1.880 3.461 0.847 1.056 1.849 0.444 4.252 3.485 3.255 2.850 2.051
Fe EHE(mg%))  2.038 2.086 2.072 2.164 2.140 2.164 2.062 2.216 1.960 2.310 2.054
. oA R = 0.187 0.141 0.216 0.292 0.077 0.147 0.206 0.034 0.150 0.159 0.148
Na il (mg%)|  9.208 9.422 7.990 15.03 16.40 12.20 13.93 12.74 12.94 13.16 11.49
g M E = 1.015 2.501 2.169 1.676 6.954 2.807 2.649 2.963 0.880 2.111 0.201
K i (mg%)| 237.9 261.6 278.0 240.1 234.2 225.3 225.7 257.5 272.1 247.4 226.6
5 ¥ E 2| 5.508 11.67 3.329 18.76 14.41 9.087 18.57 12.55 25.81 18.59 5.860
M Fiil(mg%)| 50.31 39.98 36.53 38.87 38.34 53.96 59.81 39.10 38.11 55.71 55.07
g%l‘éﬁﬁ 2.074 3.295 2.111 1.470 2.153 1.411 11.72 1.136 2.123 3.560 1.146
7n I (mg%)|  1.046 1.030 0.966 0.972 0.946 1.008 0.944 1.032 0.960 0.994 1.022
¥R E] 0.053 0.066 0.088 0.040 0.038 0.053 0.053 0.029 0.033 0.050 0.130
 [Pommeo| 02s2 | 0266 | 0264 | 0280 | 0.292 | 0.28 | 0.286 | 0.296 | 0.200 | 0.288 | 0.260
E ¥R & 0.033 0.018 0.025 0.023 0.013 0.036 0.009 0.021 0.019 0.022 0.007
o [PoEreg)| 2063 | 18.38 | 173 | 26.81 | 26.89 | 18.65 | 16.07 | 2815 | 3195 | 30.10 | 3166
¥R E 2.598 0.664 1.380 2.953 2.892 0.522 0.392 2.218 2.033 1.624 1.421
P Fi5iE (mg%) |  4.556 10.58 11.46 4.972 5.056 9.728 11.76 7.904 10.74 10.28 7.612
KR & 0.703 1.657 0.847 0.809 0.876 2.477 0.358 1.054 2.071 1.952 1.329
oo |PHGg0| 1222 | 1as2 | Lus4 | Lo | L06 | 138 | L8| 138 | 1288 | 1420\ 1.262
6 KR | 0.156 0.028 0.107 0.077 0.083 0.159 (.058 0.046 0.108 0.123 0.148
Na FHfi(mg%)| 5.440 4.910 3.792 7.680 5.774 6.356 6.512 6.232 7.172 6.348 4.910
= 12 u R & 0.790 0.746 0.508 1.084 0.859 1.304 0.351 0.401 1.372 0.488 0.835
K FME (mg%)| 169.7 173.8 182.3 115.1 137.9 151.2 126.7 172.7 183.4 146.5 129.0
g B owe E 2 13.08 7.338 6.266 6.021 8.424 18.50 5.381 7.638 9.522 19.95 9.119
M B (mg%)|  28.07 21.93 20.20 22.90 20.06‘ 34.49 36.31 21.50 2¢.15 33.82 37.24
g% ¥ {F &=| 0.827 0.617 0.510 0.164 0.594 0.515 0.770 0.614 0.503 1.295 0.872
7n P (mg%)| 0.730 0.760 0.708 0.720 0.634 0.712 0.642 0.698 0.672 0.722 0.644
EeEE 0019 0.027 0.045 0.035 0.034 0.031 0.008 0.023 0.019 0.058 0.048
o || 0156 | 0.138 | 0152 | 0168 | 0.6 | 0172 [ 0062 | 0.162 ) 0.162 | 0.172 | 0.1%
o &=l 0.009 0.008 0.011 0.008 0.009 0.016 0.008 0.011 0.016 0.016 0.018

WEEH18%, HR23% &7 olz, (AR CERLES NIHMOLE (b LOEELMY, THEI5.1,
FREM77 .7, AR7.2) TEHET 3 &, b L100g FFEI2.06g, EENC3.29g, HRZ0.37g DY 2oNT
BREITNTHEI LIRS,
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Ty UNRIERHEESRI D LERbNRS,
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