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Takeo SHIBAMOTO, Ryuji SHOJI and Koichi TAGAWA:

Studies on Some Pfoperties of Stem and Shoot of Bamboo
(Phyllostachys edulis Riv.). (No. 3)

— On Nitrogenous Matters in Shoot of Bamboo —
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Table 1. Samples for detection of amino acids.
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Table 2. Samples for determination of nitrogen. 802 =% 7 —n #FEWTi{Thbh
Ase Height from branched  -T\:%72%, FridisiaoiEmsEic
No. (@ £ ) Part point from underground N
ay stem (cm) ENRDINDT, =—F BT E
Pl R e Brlico %t THEROWER 7
Top 10~ 15 S BROHHNE = 2 2~ Th R
2 3 Bottom o~ 9 ’
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Tow e KTH I Z Edibod o DT,
3 5 Bottom : o~ 8 TR L7 EURNC 40 4B 02K A
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Top 40~ 56 2 THEL, chePBO P4~
4 7 " Bottom 0~ 19
| Middle 60~100 AEINZ, BRI X TR
' © Top ' 115~130 .
5 10 Bottom ‘ o~ 8 . Lko &3, No. 24 % X 0% No. 25
Middle 50~ 70 e
Top 1300180 1%, Ba (OH), &IFU/KVAHE CHH L
6 13 Middle 130~180 <, Tryptophane DEHIC F 720
7 15 . Bottom o~ 8
Middle i 120~160 ru< 7S alt, BEF#HK No.
Top 200~220
8 20 | Bottom ’ 0~ 8 50 % AV, FRIEIC X - ToL bE
Middle . 180~200
Top \ 350~360 Teo —REENL 01% 7®=T5K
9 25 Bottom ; o~ 9 o
) R - =%,
10 30 Bottom 0o~ 8 & 10 % BMLK 71- e
Middle 310~320 N . —l e ﬁﬁg%o
Top 680~690 - RER n-75 7 =« KEERR < K
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Asparatic acid, Glutamic acid, 'Cystiné, Asparagine, Serine, .Taurine, Threonine,
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Valine, Norvaline, Leucine, Phenylalanine, Histidine, Tryptophane.
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Table 3. Amino acids in baniboo shoots,

Amino acids ’ No. 21 ‘ No. 22 ’ No. 23 ] No. 24 } No. 25 ’ No. 26 | No. 27 | No. 28 | No. 29
Asparatic acid | -+ + o+ + + + + + 1+
Glutamic acid + + + + -+ + + + +
Serine +? +? +? + + + + -+ +
Glycine - - — — — - - . = —
Asparagine + + + + + + + + -+
Threonine - - - + + + +- + +
Cystine - — — - - - - - -
@-Alanine + + + + + + + + +
Tyrosine + + -+ + + + + + +
Valine '
Norvaline } +? +? +7? +? +? +? +7? +7? +?
Methionine . ) :
Histidine +? + +? + + + +? + +
Arginine +? +? +? + + + + + +
Leucine + + + + + + + + +
Phenylalanine — - . - — — - — —
Proline -+ + + - - - - - -
- Taurine - | =7 =? —7? ? ? ? ? ? ?
Tryptophane + +

Notice : Valine, norvaline and methionine could not to distinguish because they found at

near spots.

Table 4. Amino acids in hydrolysed matters of bamboo shoots. (with 20 % HCI)

il

Amino acids ‘ No. 21 [ No. 22 \ No. 23 | No. 24 | No. 25 | No. 26 ‘ No. 27 ] No. 28 } No. 29

Agparatic acid
Glutamic acid
Serine

Glycine
Asparagine
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Cystine
a-Alanine
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Norvaline
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Leucine
Phenylalanine
Proline
Taurine
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Notice : Sometimes, valine norvaline and methionine could not to distidguish because they

found at near spots.

Table 5. Total nitrogen content. .
(1) Bottom part

N ’ N in fresh samples (%) B | N in dry samples
e Water soluble Water insoluble | Total - G
1 1.197 5615 | 6.812 5.212°
2 0.993 2.208 o 3l141 2.907
3 0.930 3541 : 4471 3638
4 0.864 5.617 _ 6.481 4219
5 ©.0.228 “1.858 ) 2.084 1.706 -
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N in fresh samples (%)

N in dry samples

No.
Water soluble Water insoluble ’ Total (%)
6 — — — —_
7 0.738 1.134 1.872 1.602
8 0.554 0.785 ‘ 1.339 1.262
9 0.538 0.768 1:326 1.272
10 0.471 1.043 1.514 1.359
11 0.205 0.806 1.011 0.808
12 0.479 0.758 1.237 1.065
TFHble 5. Total nitrogen coutent.
(2) Middie part
N N in fresh samples (%) N in dry samples‘
0. |- A
Water soluble ] Water insoluble . Total (%)
1 1.227 5.143 6.370 5.518
2 1.193 4,422 5.615 5.206
3 1.622 4,898 6.530 5.602
4 1.724 4,488 6.212 5.933
5 0.397 1.012 1.409 1.258
6 0.493 1.088 1.581 1.395
7 0.661 0.979 1.640 1.349
8 0.660 1.135 1.795 1.662
9 — — — C—=
.10 0.441 0.745 1.186 1.055
11 - — — —
12 0.254 0.443 0.702 0.571
Table 5. Total nitrogen content.
(8) Top part
N N in fresh samples (%) N in dry samples
0. -
Water soluble Water insoluble l Total (%)
1 1.333 7.840 9.173 8.043
2 1.660 5.504 7.164 5.996
3 1.787 5.143 6.930 6.553
4 1.856 6031 7.887 6.897
5 1.504 4.128 5.632 5.196
6 —_— — p— —_—
7 — 4,246 - — 5.210
8 1.237 4.682 | 5.919 5.532
9 J— — — —
10 ©0.853 1.714 ) 2.566 2.109
11 — - C —
12 0.323 0.992 1.135 1.167
Table 6. N in the water soluble matters.
(1) Bottom part
No. Amino-N (%) | Amid-N (%) | Ammonia-N (%) | Others-N (%)
1 0.995 0.101 0.019 0.082
2 0.728 0.085 0.036 0.084
3 0.854 - 0.030 0.019 0.027
4 0.808 0.021 ] 0.011 0.022
5 0.217 = 0.000 0.012 . 0.028
6 — —_ — —_
7 0.628 l 0.052 0.010 0.048
3 0.455 0.049 ; 0.010 0.040
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Amino-N (%) | Amid-N (%) | Ammonia-N (%)

Others-N (%)

No. -

9 0.459 0.024 0.010 0.067
10 0.393 0.028 0.010 0.040
11 0.146 0.022 0.010 0.027
12 0.430 - 0.015 0.010 0.024

Table 6. N in the water soluble matters.
(2) Middle part
No. Amino-N (%) Amid-N (%) Ammonia-N (%) | Others-N (%)

1 0.926 0.215 ’ 0.038 0.118

2 0.995 0.140 0.027 0.071

3 1.424 0.099 0.025 0.074

4 1.599 0.066 0.020 0.049

S 0.313 0.031 0.011 '0.042

6 0.393 0.025 0.016 0.039

7 0.577 0.029 0.016 0.039

8 0.592 ' 0.019 0.017 . 0.032
- R - -~ o
10 0.392 0.017 0.027 0.029
11 — — - —_
12 0.188 0.023 0.016 0.027

Table 6. N in the water soluble matters.
(3) Top part
No. Amino-N (%) Amid-N (%) Ammonia-N (%) | Others-N (%)

1 0.689 0.447 10.032 0.165

2 1.348 0.199 0.021 0.092

3 - 1.508 0.152 0.023 0.104

4 1.469 0.203 0:025 0.159

5 1.306 0.067 0.033 0.098

6 — J— — —

7 — — — —

8 0.987 0.106 0.021 0.123

9 — — — J—
10 0.643 0.082 0.023 0.104
11 — — — —
12 0.210 0.047 0.017 0.049

Table 7. N in the water insoluble matters.
(1) Bottom part
N Hydrolysis with 20 % HCI (%) N in residues

0.

Amino-N I Ammonia-N ‘ Others-N (%)

1 4.109 0.523 0.650 0.333

2 1.420 0.168 0.474 0.146

) 3 2.324 : 0.512 0.440 ~ 0:265

4 3.890 0.667 0.762 0.298

S5 1.326 . . 0.183 -+ 0.131 0.218

6 — —_— —_— —
7 0.818 . : 0.040 0.184 0.092

8 0.487 0.065 0.161 0.072

9 0.557 0.030 0.118 0.063
10 0.758 0.026 0.197 0.061
11 0.587 0.024 0.141 0.053
12 0.569 0.025 0.109 0.055
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Table 7. N in the water insoluble matters.
(2) Middle part

Hydrolysis with 20 % HCI (%) B N in residues

No.
Amino-N } Ammonia-N Others-N (%)
1 3.730 0.464 0.661 . 0.287
2 2.906 0.352 0.960 0.204
3 — ol — —
4 ©3.412 0.410 ©0.365 0.310
5 0.507 0.190 0.214 0.101
6 0.617 : 0.111 0.290 0.070
7 0.587 0.141 0.163 0.088
8 0.870 0.088 0.105 ‘ - 0.072
9 — — — —
10 0.543 0.035 0.113 0.054
i1 — — - —
12 0.248 0.046 0.087 0.067
Table 7. N in the water insoluble matters.
(3) Top part
N Hydrolysis with 20 % HCl (%) : ‘ N in residues
0. . \
Amino-N l Ammonia-N l Others-N (%)
1 4.974 ' 0.998 1127 0 741
2 4,264 0.426 0.509 . 0.305
3 4.104 0.291 © 0.556 0.192
4 4.703 . 0.273 0.776 0.279
5 2.851 0.641 0.409 0.227
6 - - - L=
7 3.078 0.498 : . 0.463 0.207
8 3.806 0.492 : 0.127 0.257
9 — ; - — -
10 1.236 0.194 0.126 0.131
1 — : — — —
12 0.759 0.068 ’O.lOB 0.062
6. E B

D EELCEETST 2 R

Asparatic acid » Glutamic acid « Asparagine « Serine * Tyrosine ¢ a-Alaniné e Argin-
ine » Leucine # X ¢f Histidine ¢ O RIS 4B & BR/n <, L ORPHC AT HE L%
#e5E L#co Valine » Norvaline « Methionine (2358 L7z Rf [H&R3DC, & DERIND B =
DfEE Spot HHMEH X hAAs, FRSDOWTRL, FRETES, bEVEIHFL GFETS
DOPHPRETDHZ LN TEED 5 70

Glycine » Cystine ¥ X ¢ Phenylalanine i3, &DOE¥I-LIHEPINEV. 2D 5 H,
Glycine {344 OEMERCIIIZ L A LBEELEWZ LB EIN T3, Cystine (Xkic &}
DT, WHELTHEELTH T, HH IR »dDh b\, Phenylalanine i
BFOHFRCLB - EB|MEIR T 5,

TY YO FIrOYRBIT KT AERECEEL TET 5L BN 5 DiE, Threonine & XY
Proline O 2ETH Bo HIF XTI LT SEMESH5H LT, 10 HELEREBLIZH D



216

iR S, BEFIHPFCSH 5L ORI 071 HEE X0 3 HEH 0BT stk bl Shic,
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Table 8. Ratio against total nitrogen (X100) hateo
(1) Bottom part , FHIMCIE 156 HUBORES bV E
No. | Amio.N | AmidN | Protein.N 2R, HRETIR 10 BPERICILD L
1. 14.61 1.48 68.00 Bbite CHICELT, SBEoR
2 23.18 2.71 50.56
3 19.10 0.67 63.44 HRIE20BEBDLDTH 4% LI EDE
4 12.47 0.32 70.31 3 }
5 10.41 — 72.40  ERL, BEBST Do
6 — — —
7 33.55 1.77 44.39 O fth D 2K DOishicid, van Slyk
8 33.98 3.66 41.22
9 34 61 1.81 44 27 ETEETERVLH DO, Tk gD &
10 25.96 1.85 51.78
11 14.44 2.18 60.43 7 sviEdhicb ol EBNEERT
12 34.76 - 1.21 48.02

Wk o Lichto T, EEOEHRBEER
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Table 8. Ratio

against total nitrogen (X100) BHERIb- 2B BB DEELILN

(2) Middle part %

No. Amino-N Amid-N Protein-N 6) SEEFEETAH ’
1 14.54 3.38 65.85 ) 1 73 88
g R a0 % 03 AEFE (BPES) 15 &

21.80 1.52 — . RO
4 25.74 1:06 61 '53 ZEHReTIF REEFER LU, BEHREESE .
5 22.21 2.20 : 49 .47 g D SRR Ty =T
6 24.86 1.58 46.05 MRS BRDT 2 778« T
. 5.1 L1 “3 REEHOM) DT, #83 LUORD
9 — — - o) s

10 33.05 1.43 48.74 LEDTH L,

11 — — _ o _

12 26.78 3.28 41.88 SRR L - THB DR L 51, 28

Table 8. Ratio

SRICH T B MK & Btk T B ok, %

against total nitrogen (X100)

(3) Top part &4% 10 B HE T, No. 11 #BFE+h
No. | Amino.N AmidN | Protein-N Di#giadh £ O RERBERAS g\,
1 7.59 4.60 65.10 EORMTH, BEMEROLIAE
§ ;,??g gfg ggg B e, 73 7REEFEDOHIVIELK
4 18 63 2.57 63.10 , e
s 2319 ) . 6202 %o SERREEE TIX, EEBB LUHREL
e - T - b BB O ML BT B 1T LAt
8 16.67 1.79 72.59 )
0 - = R > THAL, ¥ 40~50 T—@RIitb,
9 %06 8.2 %573 ZRIRF LT, S CiZs i b
12 18.50 4.14 72.87 .
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Fig. Ratio against total nitrogen (% 100)
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Résumé .

.

The aufhors studied on the nitrogenous matters in the shoot of bamboo (Phyllostachys edulis
Rrv.). '
- The amino acids were detected by paper chromatography, and nitrogen contents were dete-
rmined by Kjeldahi and van Slyk method.

1. In each sample, 9~12 kinds of amino acids are detected at free condition. Proline

occurs in samples of younger stage of growth (befoxje 5 days, calculating after sprouting out
of soil) and threonine occurs in samples after 5 days, calcurating after sprouting out of soil.
2. In fresh samples, the total nitrogen content are higher than those of the dried samples.
3. Total nitrogen; amino-nitrogen, amid-nitrogen and protein-nitrogen shows high contént
in samples of younger stage of growth and also top part of stem. )
4. In many cases, the content ratios of amino-nitrogen and protein-nitrogen against total

nitrogen shows the opposite relation to each other.



