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Part III On the chemical composition and utilization
of Vigna Plants. (1)
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Tab. 1. Size of starch grains
Long diameter (L) } Short diameter (S)
’10”"‘1ol15 20 [ 25 | 80 | 45 140 "10‘ 10715 ({207 25 3035
varieties | G | 414 141 A B R e e e B S LR
£115|20 25(30/35 40|85 | S 15 20 25 30355 & @ >
1w g 9 17 30 25 18 4 1) 2201 13 o7 32| 4 4 | 15.13031.38
2 4up(E) 4 13 22 30 20 11 92.% 11 43| 29 17 15.7 3481.41
3 4 o 2. 5 16 24 35 16 4 20.8 18 53l 21 6 1 14.0) £911.48
4 () 2 9 25 33 24 7 22.5| 18| 45 28 6 3 14.7 3811.53
5 4y 4 57322 46 10 1 i21.4 11 53 28 8 14.8 317%1.45
6 n & 7 17 21| 35 13 5 i20.8 10| 53 32 4 1 14.8 3081.40
7 5 oz 12 17) 29 9 11 2 18.8 17/ 61| 19 3 13.6) 2561.38
8 s (F) 10; 24 31 21 14 18. 4 14§ €1 22 3 13.9 2561.32
9 eos(an) 4 7 25 40 21 3 21.9. 8 48 38 5 1 15.3 3351.43
10 3 ~ »| 8 15 21 34 15 5 121.0) 12 40, 36 9 2 | 115.8 2321.53
o F 722 27 24 18 1 1 197 18 52 25 4 1 14.1 278}1.401’
112 & ()| 8 15 27 29 19 2 20.3 12 59 23 5 1 3.6 2—76:1.@}
13 Z%OX 7|7 23 27 37 5 1 18.8 21 s8] 170 3 1 13.5 2471.39
14 (), 8 12 83 24 18 5 4 21.8 14 40 30| 9 5 2 [16.¢ 2491.36
15 Bk 10 8 19 27 28 5 2 122.83 14 25 40 18 21 [16.8 8741.33
Bk 309 28 42 17 1 21.3 10 50| 38 4 15.0 3191.421
178 (w)| 6 20 35 25 11 2 1 19.4 7 €8 21 6 i4.5 2811.34
i3 (@) 3 19 30 29 16 3 20.4] 19 47 31 2 1 14.8 2871.45
1% & 4 11 32 29 19 3 2 2.9 8 54 31 6% 1 15.1| $31[1. 45
20 & & 4 8 37 34 11 4 221.2 14 48 25 9 1 |215.33241.39
215 % 4 10| 27 40| 16 3 21.3 16 35 33 5 1 14.2) 3021.50
225 3| 6 10 25 30 20 6 3 "zz.o 16 47 28 6 3 | |14.9 3281.48
234 & 8 15 22 33 15 5 11209 15 61 19 4 1 14.0| 286/1. 49
24 = Rl 10 18 41 220 6 2 1 J18.5 21 58/ 17 3 1 13.5 2501.37
25 B 4: 16 5 19 21 34 13 4 2 2921.2 15 35 330 14 8 | 176.1 3411.32.
265 16 ‘6 14 34 38 6 1 1 %19,7 17, 51 26 5 1 14.9 2801.59
21/ W 11 16] 14 25 19 8 5 2{22:0 15/ 34/ 320 14 4 1| |16.2 8561.36
28 L7 7015 15 37 15 8 21219 17 49 18 10 3 1 15.0 3281.46
29 27¥ 7| 4 10} 20 27 27 9 212 6 4 31 10 7 16.8 3201.38
30 77E7| 4 9 2 2 21 7 5‘} {22.8 12 34 80 15 7|2 i7.2 3871.34
312 A F| 10 16} 2229 11 6 4 2‘21.1 120 42 26 15 3 2‘ 16.2 342;1.3
32 m (F) 6 1§ 31 2 13 4 ; izo.o 23 53 18] 5 1 13.6 2721.47
333 o 9 17]‘ 28 29 11 4 2 "20.00 11 49 31 8 1 | [15.13021.33
84 &:(H0| 4 11) 18 30 23 9 41233 11 32 36 16 3 2, [16.8 3911.39
Mean £ | 21.C0M +6.40 | 15.004+4.55 | 315140
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Tab. 2. Water absorptiorf weight by varicuds variteies of Vigna seeds
| Py 'S . 3%
— ]Ho:ﬁ'q /“fTaL‘;I‘ a!rjbjso Difference Hard seed
e — 1 b ; between o
— \] 155/1) ' Z-g,‘/i-) 24H. _15H. %
1 2 (TSURUNASHI) L 1026 109.9 7.3 0.0
foa 2 fé[ﬁ;( #) (KINTOKI) €6.4 83.6 7.2 . 10.0
3 ## 2 (OKAME) 103.9 105.8 2.1 0.0
4 H(E) (SHIRO—T) 105. sg 107.2 1.4 0.0
5 ¢ (YACCHO) 8.8 103.0 4.2 0.0
6 5 (NAKAGURO) 1€0.0 104.1 4.1 0.0
7 3 (SERIHAN) 97.8 101.5 3.7 0.0
8 5 (UZURA-T) 4.5 97.3 2.8 0.0
1—B 9 &m(w) (KINTOKI-K) 9.5 101.8 6.3 0.5
10 # v 5 (SASAGE) 74.9 £6.3 11.4 6.0 .
11 /B (AZUKI) 80.8 6.5 6.7, 0.5
12 Ei(a) (SHIRO—W) 92.0 102.9 10.9 0.5
18 ¥ x5 (UZURA—K) 110.5 119.9 9.4 0.0
14 ‘f—%@(m)(KATSUSHOKU—U) 97.9)  108.0| 10.1 0.5
1—A 15 Bk KATSUSHOKU—T) 9.2 121.2 22.0 1.0
16 ggj;: (USUCHYA) 100.0 106.5 6.5 0.0
2 (%) (KURO—T) 91.4  100.5 0.1 1.5
1B 18 %) (KURO—K) 96.9 112.0 16.0 .5
19 T (KOMEMAME) 93.1 98.5 5.4 3.5
20 & (ONAGA) co.6|  123.5 23.9 4.0
21 BE (NAGAMAME) 105.0 118.1 8.1 0.5
22 27T (CHOKD) 100.3 115.8 15.5 0.0
I 23 B (CHDOKO-Rose) 95.9 123.6 27.2| 0.0
24 =R (SANJAKU) 5.2 1211 25.9) 0.0
95 16 (WASEIE) 97.4 192.2 24.7 2.0
26 3516 (AKAT6) 103.8 125.0 212 0.0
‘ 27 i (NANKAD ol 10 116.6 8.0 0.0
VoA 28 w1~z% 34 E(SEREBESU). 162.7 1€8.5 5.8 0.0
9 svv~.+y (COPEA-K) 118.0 118.5 5.5 0.0
0 HYE—anT (COVVPEA-H)i 102.3 111.5 5.5 C. 0
31 ZEAE (BIJINTO) 95.8 106.0) 10.3 0.0
y_p ¥ BED (KURO-N) 107.9 . 111.7 3.8 0.0
33 FFE (RYUKYU) 54.1 79.1 25.0 3.0
34 &#:(3H) (KINTOKI—T) 8.0 114.0 6.6 1.5
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Tab. 3. Eifects of temp. on water absofption rate of various
varietieo of Vigna seeds
1 Increasing weight ¢; of water absorbed seeds for
Varieties Temp. hOu]‘I‘S
3H.| 6H. | I2H.| 18H. | 24H. | 30H. | 48H.
o R G Gy g ey ()
. N 100 ’C 6 46 62‘ 73 87
53 B2 @ (20) (55) (70) (82)) (108)
1 15°C © 10 61 77 83 82
RYUKYU (13) (49) 73 @) (@6 (112)
990G ! 1. 38 % R T 84 93
- -] <13>L @) mml @2 (g6)] (112
33 54 &7 73 88
= 10°C. @) 4D ©2)| (73 (63 (108)
@ = 10 45 €9 78 85 88
2 FINTOKI 15°C. o
(NAGANO) (12)  (33)| (79)|  (89)] (1C0)  (108)
20°C. 11 51 78/ 80 85 88
L (12)  (58)]  (86)] (90)| (100) (108)
T 1 al 93 (9 161
W o (ry (9°C (10), (48]  (80) (105) (110)  (110)
5 KATSU- 15°C 23 70 88 9 o3 101
SHOKU . (19 (76)] (89)] (110) (110)| (110)
(UTTHARA)  logoc, 26 70 o3 98 100 102
(#3))  (76)] (101)© (110) (1i0)] (111)
28 56 73 87 101 113
) _poecc.| (2 BT (79 (8%) (1W08)| (il8)
L = LI . 33 65 - 9 106 132 131
CHBTS . (32) (69| ($2)| (110)] (126)] (138)
20°C. 32 €8 101 119 125 181
(32)) ()l (108)]  (120)] (129) (138)
| 7 20] 72 g5 . 9 109 106
: 10°C. (® (28 (85) (107) (115) (118)] (i21)
& (& 13 36 93 160, 102 1605 108
5 KURO 15°C. L3 s i . 2 I
(NAGANO) 5°C (15)| (47| (167)| (115)| (119)| (21| (321)
20°C. 71 - 36 o4 163 - 105 106 110
20y @nl  aenl  qi9) @ @ 2L) (123)
24 59 75 3 6 00
_heec.] (@) (8L (83) (84 (162)| (1 cs) (117)
g 2 s 38 e 8 8 8 9 102
KOMEMAME (W) (I8 (@D (e8] (1e) (1€8)] (118)
0 C. 38 700 .83 87 88 04 162
T @ (9 G0 a a0 i
24 52 6 g3 %0
_jwec.] @n (GC) @n el e 68) (108)
7 " 2 lgec 39 70 8l 81 88 %0 9
AZUKT |owe g9 em| ) (168) (18) (168
20°C. 59 €8 81 86 &8 59 59
@) (79 (en| e  1ce)  (108) (18
78 03 112 T2 116 i 118
‘ 10°C.  (82)l (1L (119 (122) (122) (12B) (127)
g ZTETEY g 84 16 111 12 15 116 118
COWPEA—K | O Wn| (19 @9 () (1) 2
20°C. g7 1c6 112 112 114 114 115
\ 00 a1 ¢z (22 ) (22) (%)
( DERERREEES % of valume increase of seeds by water absorption
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Studies on Vigna Plants.

Part I. On the crop scientific classification
of Vigna Plants. (I)

. by
KINZO KAWATET=x
TOSHIO TSUCHIY Axx

The present paper deals with the classification of varieties from morphological
point of view, considering the “Plant form™ and other;’oecoiogical characters
of 35 varieties of Vigna Plants. -

As regards plant form, there were four, but to be more exact six types. we
also observed four types in the form of leaves and seeds.

It is noteworthy that there were close relations among the plant forms and
many other characters of varieties. :

By the result of our present studies we will be able to classify the “Vigna
Plant” into seven groups as Tab. 3. ' '

But this classification must be discussed by the studies to be made in fuiure,
especially from the oecological point of view.

* Assistant Professor of Crop Science, Faculty of Agriculture, Shinshu University.
=% Assistant of Crop Science, Facuty of Agriculture, Shinshu University.

Part II. On the chemical compositions and utilization“’
of Vigna Plants. (I)

by
SUMIO SHIMIZUx#x
TOSHIO TSUCHIYA
KINZQ KAATEI

In this paper we first studied general chemical composition, contents of Vit-
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amin B;, and some minerals of 34 varieties of Vigna Plants seeds cultivated in

the year 1950 and 1951; secondly general compositions of leaves and stems,

harvested in three times, namely before flowef, in full bloom of flower and
after blooming.

The results are summarized as foliows.

i) With regard to chemical compositions of seeds, it was shown that protein
content was 20—26 %, carbohydra’te 505525, fat and oil 1.5—2.124,
fibre 4.3—7.525 and ash 2.6—3.325, which were almost same of kidney
bean. (Tab.1). The ash of Vigna seeds contained 33.6% P:i0; and 7.75%
CaO0 on the average. (TaB. 2.

ii) Average contents of Vitamin B: were as high as 810v per 100 gr, compa-
ring with that of Azuky bean 400v Soybean 75(v. It is very noteworthy
that a special variety of Vigna Plants “Bijin-mame” were excellently rich in
Vitamin Bj, of which contents were over 12007 in year 1950 and 1951 in
succession. (Tab. 3)

iii) It seemed to be possible to classify the Vigna Plants into two groups;
Creeping type (W-A) of Vigna Plants such as “Cow-pea” and “Nankai” .
were suitable as feeds for domestic animals, on the other hand many
varjeties of I, §, Hand W-B type were suitable for our foods, which will
be reported in the following paper.

“Cow-pea” was superior to other varieties of Vigna Plants, so far as Protein
contents and yields of dry grasses per area were concerned.

iv) Further-more from the C/N raﬁo of stems harvested periodically, it
seemed to us that stems played the irﬁportant roll not only as transporter
but as temporary deposite of plant nutritious substanses. (Fig. 1-8)

**%x Agsistant Professor of Agricultural Chemistry, Faculty of Agriculture, Shinshu
University.

Part III. On the chemical compositions and utilization

of Vigna Plamts. (II)

by
SUMIO SHIMIZU
TOCHIO TSUCHIYA
KINZO KAWATEI

As has been mentioned in the previous report (Part II), seeds of Vigna
Plants are rich in protein and Vitamin Bi1.But all varieties of Vigna Plants are-
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not suitable for our foods, so we studied a few factors having influence on

the taste of Vigna beans. . , ’

And then we made experimeﬁtally several nutritive foods from Vigna be-

ans.

The results are summarized as follows.

i. Average size of Vigna starch grains was 21.0 = 6.4x in long diameter,
and 15.0 *4. 54 in short diameter. It seemed that thefe was no clear
relation between the size of starch grains and taste of boiled beans.
(Tab.1).

ii. By measuring increased weight caused by'vvater,absorption and velocity
of water absorption of seedc we classified Vigna seeds into four types,
(Fig.1) which seemed tovbve related with taste of beans. :

iii. By testing the taste of boiled beans of 34 varieties 6f Vigna Plants, we
were able to select out several varieties of good taste and beautiful colour.
We recommended. “Sasagemeshi” (Vigna-bean Rice) as enriched Rice,
substituted for “Azukymeéhi” (Azukibean Rice). ‘

iv. It was shown in many cases that there were close relations between the
processing characters of Vigna Plant seeds and six types of the plant
form.



