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Studies on Form of Iron and Iron-containing Material in Living Tissue.
. On the Iron of Chloplast.®
By

Masao KaNaMOrr

A. #%

FER AT R THAD AT 280N OTRE S - D0 TG Lz, 20
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Chloroplast () Hiff + = OVEET 21 L TlE, Arnoff ® Menke Bakatsu, Neish. Granick &
Hill et al %O % S OWHDDH Ho ZaL 6 ORI KT A £, -7 Chloroplast Zedil
T ANk LT, H0, glucose sucrose phosphate buffer &2 i) ¥ 2 gk :, 3V 5
hky UC, CHsCOOH, CO, CaCl: MgCly, (NH SO, centrifuge & lijll ¥ - fygk b
HO, O, WIEE2AUFY KO NEI AT LR TH Lo BRI ZIHDK Sk
R LUT, lsiyfifl 2 i ThH otz CaCly ENF % /rikie modify L°C Tablel OOl
Hlhe A LT, KBFIZES & Chloroplast 2 i Lz, B 6L 21508 206 10.5g O
dark geen () Chloroplast powder Zf'} = OWcirldg 0.52% ThDt:,

£+ 6 20tz Chloroplast Afi ISR O 22 L7245 Uk Table2 O TH b, +0)60% i
protein T ash O & 11% Lk Hus@&i THO1:2Y, ZOFUE Menke® 2% spinach
2 64472 Chloroplast O#LK, HJt> protein 47.7 9, lipoid 37.4 2%, ash 7.8 % ¥ Itk L,
ash protein JZ %/ %0 D125 WEN) CHiZefb s B8, 8ROG W 2RO 2 kDTl L
12 & 2 A 15mg per. 1g of chloroplast "THIE G i Ch D1, Neish & Menke™ D3 0D
m<, Koy, #ROKTMT Chloroplast Uzt LT b, #2480 15 2% Chloroplast {2
A2 L, Wom & OB B <, #5528 LT Chloroplast 4y 2, Fe/N, Fe/Ash,
Fe/Dry matter O BTRFHIILL, KA 454U TED, ZOZ L» 6 4 Chloro-
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Table. 1. Isolation of Chloroplast.

Fresh leaf. 2150g, (Fe : 75.4650mg)
— is ground
— is extracted with H20
|- 1is filtered
- is repeated for 4 times

I
Residue Filtrate

— is centrifuged (2000 r, for 10 mins)
I . |
Ppts Supernatant
-- IM CaCly is added to 1%
- is agitated
- 1s stand for 30 mins.
- is centrifuged (3000, for. 10 mins)
L .
Ppts pupernatant
{
{-- is washed with 1.0
[ is centrifuged (3000r. for 10 mins)
Supernatant Chloroplast

‘{— is dried at 30°C

‘—~ is dried at vaccum (PCly)

y

Dark green powder
1050g (Fe: 154844 mg)

&2 Van Slyke®™ p:Z k->°C, Chloroplast 10> amino-N 0)45Hji e At-45 44+, Table3
O < T, soluble-N A K#4%C, mono-amino-N 7°4% {, basic-amino-N (1 Z DV \2¥
WIr Dt O, arginine [1FkIZ % {, cystine & £G4 31TV 1,

PLEOID 6 KBF140) Chloroplast |, protein % 4:f4+ LT, =4l lipin, chlorophyll,
ash, carbohydrate “§i/e- ks s LT D 2 L DHE S L5,

K\Z Chloroplast % Table4 Of< fractionation LT, #0DBMENI, TO&RPeh L
tdi iy, TableS O THDT, (FHEODMERITMALEFHRD 2 KD TITD,) T ORI
& Bk, Nitrogen 0050 %%, soluble 77 albumin globulin glutelin OAETAHAE L, +O
TR REORIB0 M &1 Ts 0, KO LOIX, protein 205 LTAAE LT 5 &
3AHD, Ziur s fraction o) Fe/N O 100 Th A Z L, MU/IEAE, g

FEOOTH—-OREZMNTOL b0 b S,
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Table. 2.
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Osaka Shlrona

Composition of Chloroplast.

|
N

DrY matter

Isolated Chloroplast

|
l }‘ICSh matter 1<1e<h matter ‘ Drv matter

Weight girmm I | 1050 ! -
ﬂ«3&01;;urerrm> - éé ! 9141 — | 7.89 l —

Ash o E 151 1758 TP : 12.17
 TotalN ezj Cam 11.99 r 929 1 10.00
Crudeprotein % | 6 740 | om0 | 6306

Starch % 1 — - l 0.64 ‘ —

Total iron in sample mg. i 75.14650 — 154814 r —

o mcontent per. 1g. 0.0351 0.1086 ’ 1 ATAT \ 16011
¥Fe/N 1: 280 — l 1:70 | —
Fe/ash | nm | - om0 | -
Te/Dry matter 1216 — | troo -

Table. 3.

Distribution of Amino Acid in Cloroplast.

Insolube-N % | 6.19
Soluble-N % | 0381
Ammonia-N % 9.96
Humin-N % 7.26
Arginine-N % : 15.34
Cystine-N % 4.62
o MHistidine~N | 7[ E 210 o

Lysme N % | 2.88 »
Total N in filtrate from bases ?g 53.55

) ”Ammo—’\f in fxltrate % ‘ 41.09
Total-N in form of bases % l 25.03
Ammo—N in form of bases % i 1727_06 i

Aceton Fliil® Ext-TV (1 chlorophyll ¥ lipin X ()]
ATCOTZZ I,

;20> fraction 112

L LTAMAEL
1 1.2x10-2g Tlodea®™

LI O G
T ADTIE A
Tl 2.5x10- 2 g

of chlorophyll per. chloroplast 7%

LA L O & RSy
BULODOH 5 2 L THBHDY,

Ik b2 L iLA, chlorophyll (20 Tlk, tomato®™ C
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1L, protein k chlorophyll 43 T & OBIHRIL, #E0010) chlorophyll OARTE %% % 0) (2
TH oYY chloroplast 1Tk protein 100000 245> TR 2% LT 30 chlorophyll 43 T8 5+
(R A h S 2N

Ppts N84T 4 N0 0) nitrogen |k denaturate (Z DT C37: insolu’ le protein T
H 5 EHEBIAC A 1) Chloroplast () protein®™ |1 glutelin £50) & O L3i1Xu A A5 0 His
B U ClE, PLEOFT U OB Lk 20 %21k 5 20 B 4R L2l LT 4, Chloroplast
O protein O A(EIZIY LCik protein OZPEZ Uiz, i enzyme OZPEpktgEs Uiz, lipid
bR LAFO UL, 2O PEZMNC T 5 2 2 ik R St b,

Table. 4. Fractionation of Chloroplast.

Chloroplast, 0.5g,
- is extracted with HxO at 20°C
— i3 centrifuged (3000 r, for 30 mins)

— is repeated above treatment

I N
Ext-T 100c.c. Ppts
— is extracted with 0.1 N-NaCl at 20°C

— is centrifuged (3000 r. for 30 mins)

-— is repeated above treatment

| l
Ppts Ext-F. 100 c.c.

!— is extracted with 0.05N-NaOH at 20°C
I~ is centrifuged (3000r. for 30 mins)
f- is repeated above treatment
I [
Ext-H. 100 c.c. Ppts
—is extracted with acetone at 20°C
—1is centrifuged (3000r. for 30 mins)

—is repeated above treatment

| ]

Ppts Ext-1V. 100 c.c.
1-»— is extracted with 0,05 N NaOH at 20°C
Iw« is centrifuged (300r, for 30 mins)
]

— is repeated above treatment

Lixt-Y. 100cc. Ppts

— is centrifuged 3000r. for 30 mins)

— is repeated above treatment

|
Ppts Ext-\[. 100 c.c.
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Table. 5. Iron and Nitrogen Cantents in Fractionated Chlorolast.

\ % in Total | Nitrogen % in Total
\ Iron contents £ content nitrogen Fe/N
~_ Y. % | mg. %
Ext-] i 8145 ‘ 1146 ‘ 081 l 2111 | 1:116
Ext-T 198 | 2.69 ‘ 188 ’ 4,01 1:95
Fxt-H 126.2 ’ 17.11 { 11.90 [ 25.60 { 1:91
Ext-1¥ ! 177 ; 210 | 365 [ 785 1206
Ext-V 1 M6 ‘ 6.05 { 4,99 l 107t 112
Ext- \[ ‘ trace 1 trace ‘ 125 ‘ 2.69 ‘ —
e R - - — - P J . e ———e N — . - - . ,‘ I - ———
Ppts e 60,20 ) 13.00 \ 2707 ; 1:920
Total 7374 i 10000 | 1048 | 10000 . _

D Ext-1, I, T KA 1200C, &dBletie, skoOBEZ <127z 0O 4tL Table
6 O THOT, T, BHHRO pH, M, FHEEN, AW S OCh— 2@ 2 2 Lk
INsDs, 2206 OFNE - OO TORUD G, R, 4 F =& L0 n BT e 2 8k
i, Ext-1, I, T K% 15, 45, 65% TdH>C, albumin, globulin, glutelin FHELZ 7% 412
FEOTA A LB LTCOL#RIEL DT ORI b, albumin HEEED & OOTIE
protein k8D T S A U0, BLITENBINCIM G DO 5 L 52 Hith, M
Ext. I, I, I T protein &3 LT % EH2 Hitngkit 85, 55, 35,% Ch o Liffim S 2t
5o
BT, SRIEELORINS T4 L LTI 5 hemin-Fe OAf {127 Chloroj last {20 7C,
BISROUWI S, BHE « MEEIC X OTC, ifi5E, st U1didL Table 7 O < TH-O°C, hemin-
Fe IZABAERO2% THHOT, WIKHOW A, ZOGWL protein ¥ JLAEF 28675 30
BAAET B L, MRS TS U CH DO,

Table. 6 Determination of Iron by FElectrodialysis.
‘ i Ext-T ‘ Ext-T i Ext-§
Total iron - , 815 } 198 126.2
Tron out of membrane v 120 (1425) \ BT (41%5) 811 (679%)
Iron in membrane Y. ; (86/) | ll ] (%/) 421 (3;/)W—

fii Trifolium Pratense () Chloroplast (ZgkT1i>7: Neish® DMk s, 10%
CCI;,COOH 2 L2 THiIN S AMMEIZTEDO SR, AFROFITA% TH O, KBFIZE0) Chlorop-
last OMEFEIRED SR & WEHI% Lo 4 UL TH D1z, #DT Chloroplast nZiZASRO#) 14 O
hemin-Fe p2fit¥ 5 52 L,
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Table. 7. Determination of Hemin and Non-hemin-Fe in Chloroplast.

89

Dxrcct Method Indxrect Me thod

| Weight of chloroplast & | w05 | 06
Total-Fe mg. 17557 2.1244
]IE‘mm Fe R m7g E - 04310 1[ 0.5224
Non-hemin-Fe meg. ’ 13247 1.6020

o IIemm Pe/Non hemm Fe - l 1'3073 ‘l A 1: 3.066

A O BRI 7 SR & SRR 2 10O 7 - R KR A ST Rk £

BEOBE e KT BRETH 5o

C. ® 3]

(1) ABKEI4ED & chloroplast Ze Ml L, = Ob2ERLK, W80 IHE 2 W2 L1o

(2) WHKO#KL chloroplast \ TP LTHAfET 5 2k Zeihoh 1z,
( 3) chloroplast protein 110) Fe: N OJLizm4 1 : 100 C H D76

R

(4) chloroplast protein W, SE&CEW - LOT, P@BIEIM I 5811 water soluble NaCl

soluble, NaOII soluble protein W= % <, WINIZFE 8T, ~ Ol L D1,
(5) chloroplast | 4#RD#I25% 0) hemin-Fe G447 LT 12,

(6) chloroplast 0) amino-acid /34ji%* &, mono-amino acid-N 5% ¢ arginine. cystine-N
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Summary

(1) 1 have isolated chloroplast from Osakasirona and proved chemical com, osition and
form of iron in it.

(2) 1 have realized the iron in leaf is concentrate in it’s chloroplast.

(3) I have realized ratio of Fe:N in the chloroplast protein is 1:100.

(4) T have realized the iron produce from membrane by electrodialysis increases in
order water-soluble NaCl-soluble and NaOH-soluble protein and the iron remains
in membrane decreases in order water-soluble NaCl-soluble and NaOHsoluble protein.

(5) T have realized hemin-iron of about 2575 of total iron is contain in its chloroplast.

(6) 1 have realized monoamino acid-N is much quantity and content of arginine,

cystin-N is high by distribution on amino acid of chloroplast.



