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CHEMICAL STUDIES ON MARINE DEPOSITS.

V. ON THE ORGANIC CONSTITUENTS OF MARINE HUMUS OF SHALLOW-
WATER DEPOSITS.

Kenji KATO

(Faculty of Fisheries, Hokkzido University)

In the cycle of life in the sea, the organic matters in marine deposit, “marine
humus”, play an important role. Their distributions have intimate connection not
only with biological environments, but also with oceanographical factors, as sea
current or bottom coufiguration.

The chemical composition of marine humus is influenced by such geographical
conditions, as water depth, distance from land or terrigenous sedimentation, and by
such biological conditions, as sea weeds, plancton or benthos.

On the organic matter of shallow—water deposits, taken from Usu-Bay, Hokkaido,
approximate analyses have been carried out by means of S.A. Waksman’s method®.

According to the results of analyses, the stable humus-compounds make up the
principal portion of organic matter in the deposit, as much as ! fa~1]5.

The humus—compounds were extracted from the deposits by 2.5% NaOH aquation,
and then were separated chemically into four humus fractions, @-, B, B:-and
7-humus.

The contents of organic carbon, total nitrogen and ash were determined on each
fraction. It was found that the a-fraction comprised the main portion of humus, as
well as r-fraction, and the constituents of them might be infered from their analysed
values ;

a-fraction e wooerer ligno-protein complex

r—fraction - e carbohydrate—protein complex
and these inductions were idenfical to Waksman’ 8 Treport on the deposits of the
eastern coast of United States. .

The paper-chromatographical detection of ammo—‘tmds on each fraction was carried
out, confirming the existence of several amino-acids of like kinds to those in land
soil humus.

I. # E-

BRI 2 Ty 2 HEWIE ERCHERM (Marine Humus) & i 241 T 223,
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. DRRS MR . BERRORK® 5 & offlEs b b BEBHEO/ILBHEERIC oW TR
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B C DWW T, KRR OBENE SNTE ST\ BCARIBC H\»it, e Zo/kEm
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Table 1. Characters of air-dried samples. v GKEE 5.0 ) @i & |
(Deposits of Usu-bay, Hokkaido, Aug. 1950) T I

Sample number [ Us U7 KB E X D, SUEE S
Location Neck of the bay | Inner part of the bay Lzeass F4L6 030
Water depth (3) 70 -2 ek % 3 1 RICHR 7o
Sight M M
organic carbon (%) 2.053 0.825 WA v *
Total nitrogen (%) 0.171 . 0.067 - 7% 5 8
NH;-N (%) 0.002 0.001 )

NOs-N (%) 0.001 0.009 (A)_ iR LoH

Ignition loss (%) 8.829 4.593 Wk 530 LB

Water (%) 6.262 4.042 RKe—
ABbcEdzehTns

5 ZHBRGOHIL & Whe 320, REWERSITE To%, ToFkiixe LT,
S. A. Waksman® #3 Buzzard-Bay Kt Gulf of Maine oEEHEF I 2WCRA KL
SRR E M LTz, 0 5EOMERF2BICRLE VTS 5. Wb, %5, RERE Bg%
2UFER = — F A E1T 50 M e OBk e BI5% BT o = — 2 DICHN ECL0RR B
H 5o KICHERIC 22 R ez « 5 RHIRER. 8. KkT 2, BERCRKEZEL T2
BL¥B, TO—-HLOWT, FRxFiul. NH;-N Ruz@re®is, OB
Hemicellulose ®, NH;-N (z Amide OB ¥HEET20BRIELD, TOBHBRMEICX D
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Table 2. Approximate organic analysis of marine humus.

|

Air—dried deposit

|
Insoluble

|
Soluble
ETHER SOLUBLE MATTER

2_5g
--ether extraction
(24 hrs) -
—hot alcohol extraction
(10 hrs.)
[
Insoluble

l
Soluble
ALCOHOL SOLUBLE

[—Hot HCI treatment

MATTER ' (5 hrs.)
' o | ) 1
1nsoluble Soluble
—cold 80951 2804 — NaOH
treatment (-Al, Fe)
(2.5 hrs.) R
T ;0. dilation NH ;e,—N Tote]l-N  Sugar
15 vol |
I (1> volumes | AMIDEN  HEMICELLU(OSE
Soluble Insoluble
—~NaOH HCl-soluble
(- Al, Fe) —(drying) N-compound
l ! [
Total-N Sugar Total-N Organic earbon
H2S0,SOLUBLE CELLULOSE Crude Protein Lignin-Complex

N-COMPOUND

LIGNO-HUMUS COMPLEX

£%F0 Fe Byt Al BT 2, ¢ Fe R Al REORBLIIT 200 FPORMLTHE
BT 5. ERBEBOFTRNIERL, L0 10g & & b 80450 10c.c. & Nz « WHT T2 56
el 2 Lo, Kic 15 5 oK (#160cc.) Tinz THEELZ%. SHMEM L, BEXKT
Bo TORBRUEREERL T ZO—EEL ). TRNFNETERCR2EREE TS, L0
BITEE X D\ Cellulese BT EH T %,

Table 8. Organic composition of air-dried
deposit (mg per 100g sample).

Constituent U5 U7
Ether soluble matter 140 155
_Alcohol soluble matter 680 - 5713
Hemicellulose 124 2
" Cellulose 199 20
Cold 8095 H 2504 soluble
N—(o:ompound 517 ) 236v_
Lignin-humus complex 1,563 468
{1nsoluble crude protein I 99 { 18
Lignin-complex | ¢1464) (450)
Total 3,223 1,461

HERRHEE ORI REE L. 0
—BEEO. ENFNEBEERT
2BREERT S, T CHWHTERF
LTw 3 F#m. EitoXke,
WHEOBREBH L HBrons boT
55, topEFRLSHo C L N
L D% EROERE LFA—L R,
L, 2EFER 625 xR/ THEE
FILAMORE L Ly 22FBRE
ENLRERILAMPOREER v
U RIS oREE T EH
T %, fiil.T Waksman &\ Zo©



BEBELEMZY 7 = v RUEZORBMELBRG LT B L0THBE L. ZORFEI2%ZL L
THEL T2,

HI3KE. cOFBIT X DAIEER LB 2o T BREZFEE 1002 P TwnBH R
SOMRE mg TRbLTH %,

CHNLOMEL ). BOOEIDHREN s Us L. BROML TEWRMERD UT & & ik
LTHR? E. =—7 P RUERCAERO FHBRS T OWTRS b 22555380 bt vt
~ Cellulose K7t Hemicellulose imo\WnwTity BHHE 0RO SEAHICRD S i, GRicHEd
OB WEECTH RO R T oW C IR EEIBDONE, UT thswTEHEESE
BEEBIEOH S TH0CHLT—F U st b idTv 5, h\ 28E R, 8
OC&HWTh FRMORHSIER TS 5 & T 2 OBHILIER 3 & LT\ HRYOMH
BB HRREML Ly %iE s Lignin- BHEOHBREL 2 VBECHMIhTff  c L RT IO LE
2TENWTHS5,

(B) BEBHOSH I -—

U EOFBRSOEDHISHHERC XoT b Hhbk X 5. BELOFBMOT~s0%e
ZBHELTELTVWBOT s oOBEHE ML <. Waksman o F#E® It k0T 400 7
S57varvedillkr. TOFERFELRCRL TH 208 Bt 100g i 25% NaOH ik x
mz. 120°C © 1R 2T v B hoERiz T te L %, coBfre RELT. £S5

HMHEET S, FORKL&HE

Table 4. Fractional separation of marine humus

Air—dricd deposit
100g

—2.5% NaOH Extraction
(120°C, 1 hr)
| repeat again

I !
Residue Sihi@‘?
—cold HCL (1: 1)
acidif y
l N
Solution ELL

—40% NaOH
PH 4.8

a -FRACTION

| |
Solution Ppt. 2
\—cone. CaCl : A1 *f‘R ACTION

|
|

!
Solution
—alcohol (2 volumes)

I
Ppt. 4

|
Ppt. 3
A :-FRACTION

Solution

7 - FRACTION

B (1:1)chfl ., Bios
TV v BiEo & o4
B @Rzl T F5EE
et s L, BHEAOREIH
Ko, ok - BEL
e onsdr 723 LT,

T e KBRS T 5, KiICE
# i 402 NaOH &k
L+ o pH 14895,
C OFREs BHREOLE LT
B35y T EEKEEE RS
o ZO75 Y3y By-
BHLFET 5, BERiBiKE B
CaCl. (BT T2 &, 1B
FAORE BN B, TR
B:-BRETH 2, vy B
R H) 2 458 0I5 25TERS & B3
L THES 2 L REBHE S

N3, TNEDEEL., BERL T o CRESTELABERT L - BHENS L2, B0
Fy B OMLLTHEE 2N RBHE 752703 : ORBEO - ERLI-LOTH 5,

(C) WEEHZ 52 >3 >O[LBRK L -—

P Eom SEELEM? 52 2 3 v e20nTy ZRLEIVERERE, 2EERUKG e EEL
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Table 5. An example of humus-separation
(mg per 100g of air-dried deposit).

fraction U5 U7
a —fraction 836 205
A 1~fraction 9,818 5,302
B 2—-fraction 235 494
T —fraction 664 215

Table 6. Chemical compositions of humus

fractions.

organic total-N ash

fraction carbon (%) %) C/N (%)

a 60.29 3.963 ., 15.7 5.0!1

o1 3.70 0.312 11.9 90.71

RE 1452 | 0.946 | 15.4 | 71.36

T 15.82 1.242 12.7 64.05

a | 63.31 3.971 15.7 4.83

Bi 2.10 0.182 11.5 86.02

U7 B 3.24 0.201 | 16.2 | 88.72

T 3.72 0.675 12.9 76.03

Table 7. Presumption of chemical
constituents of humus fractions.

(1) e« -fraction
organic Cottelis (%) Orgatle-C (% o ((E)Erzﬁlm
constituent constitueut consf.ltueub constitu:nt
. 24.77 12.39 50
U5 crude protein g A)z @)96—_ (608)
- 70.23 47.90°

Non-N-compound D) () F)
crude protein 24.82 12.41 50

U7 ‘ |
Non-N-compound | 70.93 49.90 71

<. Non-N-compound----+- Lignin-complex (?)

a —fraction --ees eveeenne Ligno-protein complex (?)
(2) ¥ ~fraction
%> -G ¢y C-Tratio of
orgunio  joonen oo mmpies, 09\ TS ©
conscituen constituent Acf)ustltuellt (i)lﬂituent
crude protein 7.76 3.88 50
U5
Non-N-compound | 64.05 11.94 42
crude protein 4.22 i 2.11 50
Ur -
Non-N-compound | 80.03 ‘ 6.61 41
-~ Non-N-compound ---- earbohydrate (?)
’ (uronic polymer)
s P -fractioneeee-ceceeiees carbohydrate—protem

complex (?)

Note: (A)=(total-N)x6.25; (B)=(A)x

©

(D)_.IOO—(A) (ash) ; (B)= (orgamc—C) —®B

¥)=(E)/(D,
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B\e ZOEBRASDERERT
Oty B 3RE THR OB D
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Table 8. Amino-acids in humus fractions. TYWAREREEHERRFER XV,

Amino-seid | 2 | a1 | A | T FEERAE- SRR« BT RS
Glutamic acid + + + + N30 B OMEERCELETE
Aspartic ac'd o+ + - + 55 & a-7 72 va yOHEEFIL
Glycine - + - - Ao RFEE L UsRT UTeown
Tyrosine T R R B Ty BEN6BLRUTIE LB D
Alanine + + + + . "

Valine + + - . V7= OFEFRELRPL, 2
Leucine + + - " Kr-7 72 >3 veonwtlk, £0
Iso-leucine + - - — EQRFELAEMOREER, TN
Cystine + + + + 4225 B 41% ¢ KK\toB i

EEBHLTWS, I\ 28R,
Waksman®33 Gulf of Maine HlOEE Ic DWW TTFOREHR LN T X { —8 LT 2 BRkEE
VR ORD B ML T HHEBEEOLA S REcE) 25RLEA -7 52723 1Y 7=
VBRI A (Ligno-Protein Complex), 7- 7 5 7 ¥ 3 v ixR/KiL# -BE1# &8 (Carbohydrate-
Protein Complex): #ETL TIWVWTH DD, T 7- 7 5 2 ¥ 3 »OR/K{LHIT Waksman s
HOREDD CHWTHEHLTWA L5, v n VBEAWE 2L Lict o 2B b5, 7
BT D,

(B) BEEHE777>3>07 t JBHR I —

D.I. Davidson %O +3EEMO 7 5 2 3 YKo WTFOokFEE: | HEEEHO%
TS5 2AVEONTy R—=im2u e XS DY L JBROBM RS, HIL, 48
L7 527 ¥ 3 > e R TIKAR L 724k IREERNG & E LT L Ty 2HEROKEBS
¥RELTH S, Hic ColOH), THRIL 2D DONTy =X~ u = b J7 7HEET Ok
REE L LTidy REE (90%KEF) RO+ ¥ ¥ OKEER) 2 HWT. 2R TEME 2.
BHRCIDT I/ eBH Lz, ZOMEINKT 3 JBRAESKCHT s 1y T 2By TA
RNRIEM, FY Yoy Furor, 7=y, XNy vfoy, 4704 v REYAF VA
ETH B0, oo RTEEBIOBE LFNLTVWS, zofic ., EoRElo AR Y v 8
BAET B TR HLDOWTRIOBECEE LW EEDOTWS,

V. 4 1

LB SO BERLOFBRS ¥ S LT ZOFBHROBE £ he L, ZORKR
WK OHERD 3%~ % BIERC R TR AN ARELEHBOEREC I OTLHD BTV S
z Lasgl o, Kic 26% NaOH @R b ATBI L W LML o) Bi- Ba- BT 7- O
4007 3273 258l Lk. BRZILO6D 7 52 o3 > OFBRE, 2BFRCKR 2R
Lo MLT BEEHOLERS D a- RIET- 75233 YICDOWTy *ORR A 5S0OHEE
Bk ERH . ZOFERBS FLENY 7= BEESBAUTRKILY « EREHABTH S >
LR L, THHOFHRIE, WISt d S. A. Waksman sREEKEEREOKEERICOWTHT
O7HEREY O T I —FHLTEXIRE Y, Hies £7 5273 07 /7 RER MBS
Dy Re=RX=2 v b SR LD T I VBOBELITON. T inid. KBIHOT
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JBBHRR I3, EOMIC b TN EORMIED 2 RY P BEE L, T OMSE SRR
7 BE BEoLEEE 7 5 2 3 el A BEOBELENL T, c oBRELOF
BT ORE) . Z{EMRRTFCHENT S L2 RBLTEBICRL 5,

{9)

{0

V. % R

T, Ag#Es (1949) ¢ WIEEKEOLEHIRIY. 1 BEREcHAY ZREEMO
SR T KSR, b4, T—12H.

B, AHER REfE (1951 HRREoRKERTER oW T. JKADRE -
5 B8¥R. 39—68H.

BT, B (1950) ¢ JLiBE SRS oBmuER & LcoBRER 2w T.
LB H AR ABTIERS, 1R 15858, (/MamiHARERamBEDe)

JmEgEER (1951) ) WEREEKEO(LBMBIT %3 BRI 3 BEEEOS

FACH T, ALARKERBOI TR 552 &, 58395, 10-30T4.
ﬂuﬁfﬁ_l, mmgsig (1949) 0 Rk, H28%) WFEREOHERMMERC R C. KiEE%E

wL\y %‘54ﬁ’ 3‘_‘20E.
R, M (1952) 0 RE 5 EEL X sPKEERERAREH OV T,

AL RREEBRER TR, 248, 545 281—9292K.
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