
海:#r･お､-準有Rllり七恥
化卑的棉虚しその外骨'もげ
魚鍵､ニて風イrt碕尽

紘rLい＼恥



i::いヰ;こ

冬倫久

海舟.-l卯､節線^u出向の

払雪的場ALくの/{ih希尽状'
終曲､-一線ヰJt碑常

嫁 入'll弘



留 汎

鶴愈

潜航の藤塚乾7iく他部れこ緑ヰ1線丸q'

5(t見解丸
正_ 1乾オくくむ鰯c7･//#i.義
正- Z,路竜泉)i,Jむ物1)石Tt官の匪丸

正-3 滴布乾71くくt,輸の生成′境南′

命解の過組

Ⅱ 溶有乾プlく化醐り渡絢･令触汰

碇
- 1 tiじめlこ

凪一之 如紳ヒ和久

凪
- 乙

- 1

並
- Z

一 之

成
一 ん

- 3

成
一 Z,一 斗

ラを′速乾巾/1人

痩丸4線おfI小･1.､′LL沖過如

砿泉

砥^く

･碇- 3 紡泉

皿
-

3 - 1 浄舷経れう ムー--ヒ3漁網･

t7

I曾

Iq

乙∂

るる



●
●

lI

命静の糸香典､

凪
-

?
-

る 壷井6･lニヒち;,象紹･命頂直の

%
-

3 - 3

三組乳

i河璃71くc,}客年鮎＼イ山拘

の像紬･命頂経q'虜藩泉

班-ケ･肴熱

延-午- 1彼朱のDOM d,溜鱒･介寓任

T,衷

せ- i+一 方 ミ唐1也乾11ヲ人およ･tJ^'壬如/T去

組み/各色ろすIl冬

班- ⊆ 賓如

甘 ～容存軽水仏鋼q'化尊組成

Ⅳ
- 1 レ息じめl二

TF- Z 材料彰よ4^'令~浪

Ⅳ- る
-

1

TV
-

Z,一 之

Ⅳ- z,一 3

二Ⅳ
- Z

-

3 一

打 一 之
- 3 -

竜泉71く

車線晩9,命ザfT‡泉

少者唐飯q,外戚沫

1 線準軸中骨割馨

る 夕顔級q,卑敏

3o

3+

3'

3q

的



J'J'(I

`好
一

z -

3
- 3

甘 一

石 -

3 - L+

甘
-

z,
- 3

-

TV'- z,
-

4-

TV'
-

Z.

Ⅳ一 之

吋- Z

一Ⅳ一 乙

甘- L

Ⅳ -

乙

甘
一

之

TF
-

z,

甘
-

Z,

- L+
-

一

斗 -

- L+ -

-

十
-

一

斗 -

- E

- i

一

っ

- g

肝- 3 触発

好一 3 -

I

TU一- 3
-

1

好一 3
-

1一

二好一 3
-

1 -

少触¢/ヰl｣化

少う碑鶴野命令メ4- LL lt,

了ILジトー L｣ててチート

§
JJl櫛醸q'/ア ノリ ーー/入

71線喚d?外プ続泉

1 †1ラ ム､7 ロ て L J7.'ラ 7イ

乙 J7J7東宮皇醸の康一健

3 海象/&押腐療∇外庵

LL 竹
の車痛触戒

5
仰繕う醸q)/斗l｣イL分析

G C 与うよび■G C - M ち

7H -

N M 良

舟外鴫山又ち去( 1 R )

化尊命嫡

エー揃う奄q'溶句掩′lくく叫鬼q,

如/i j緒糸

卑ヌ播額､

･Jl鰭額､

分子壕~Lf,000>/tld'

旨3

!沖

貼

貼

㍑

如

ら8

6o

61

61



1'v

1?癖う級

甘- 3
-

1一 斗 命キ骨4･/000j/t上ンの

浄療1療

Ⅳ- 3
-

乙 外強7tくq'洛･客観ポ､叱七鞠.,

命オヰ鱒泉

Ⅳ
-

?一 之 - 1

甘
-

3
一

之
-

Z,

好一 3
一

之
-

3

Ⅳ
-

3
-

Z,
- Lf

TV一斗 務象

TV- ど 蚤如

卑腐醸

ケラ繕賓県

令キ壇･L[,oOO似て の

7/7糖線

命キ骨ヶ′000>/上の

1q癖療

Ⅴ う各卑蕗11く7tL納o?対韓わi4J(外う号t=

おけ1命布

Ⅴ - 1 しt L･めl二

Ⅴ一 言 ･,{壕の+汰

Ⅴ- 乙一1 鼻う勝報

v-- z,-z, 少線観

台i

?｢

to官



∨

v- z- 3 J7J7療

Ⅴ- 3 鶴舞

Ⅴ -

3
- 1
i-;可;宵q'蕗有線机払納o)

･fi-を∃拓泉

v一- 3 -

Z,外譲71くq')鉄塔酸71く払灼Q'

史壇~触発

∇一 斗 竜泉

Ⅴ- f 蜜如

vT 浄瑠絶11くくL珊q'成田かヒtJ;･ヶ巴感化阜

bq賓象r_繍十3老後
Ⅵ - i tt L･めr-

vT- Z,瀦弐叶

価- z
- 1 宮簸

Ⅵ- z,

-z,感渦抑
vT一 句 舟オ片令-;乞

vT- 3
-

1 落後あ､よW･磨鴻叩一緒利か5の

鎧7l,JL鴫q'地久

Ⅵ
-

3
-

L

vr- Lt 顔衆

線輪の介加瑞浪

l上o

J=)

ll+

ll旬

Lヱq

L3l

I?LI

L3`



vi

vT一斗- 1 寝療o7如絶内線71くiむ岬4, ▲3ワ

命誠廃港

一打一 年
-

る

Ⅵ一 年
-

′る
~

Ⅵ
一

斗 - Z
-

5-;,iT痛71くの髄渦髄轍71く化絢

d7介綿鵜衆
1 塊減髄軽水化珊の収卑

る 車線簡､わよ㌦ケ魂触の

敏戚

vt- L[一 之
~

3

Vi
- 牛 一

之
- L+

11く舟他年療病､

71くず婿J性J71う線観

vI- 5 夷嵐

-vT- 5- 1滞車線71く他紙の崩包

vr- ら- 1 -1 i沖奄′ へ､一リ ン7''卑

わ和人乎う亨の乾坤線庵

vr
- 旨 - 1

- L

Ⅵ~- ヒ ー1
- 3

価- 旨 -

1
- LL

JT IL つ 一`入

上阜牛

)Lfl

iらl

で･リコ;/)Lワ､-リtロー)i LEL'

う三 ナ L)ヒ･オー スおよtll■ ,与7

ラ 三 ナリトリ オ ー 7t

7r- 5
-

1一 言 ソi療ノ ラつ=一久,卜 胡

レ/＼L7
一

スノメリE:'オーズ

vT- 与- 1
- ` ヘテロ物療観 J`I



∨it

｢汀- E
-

1 - て

一打
- g - 1一 号

1K落.I生グ/L l]ノ

線7 L｣カリ可嫁人生

r)｣ナⅠノ

vI
- E -

z,溶埼鼓71くくL綿の池ず薮化脅的

ぉ£㌦t吐髄壇的東泉
-vT- 1 賓1約

Ⅶ 好漁

儲々顔

J< #.i(

I`官

(･'7i

LIB

tlq



L一緒藤

-般に海水中り名機均はノ3し略o､/-/､opm

りノア純毛鹿追イ3泳者髄有機扮(
DO Mノ

D[sso/veJ Or矛-仙kr)およ伏禰政･i爪3感淘
飽璃磯城( p D M ′ PLrit.cullイe or5in;c仰1-)

りニ･7Lニ人即Jtれろ.DOIYtり敵中り確度
は>[oIFTJl･･1～古仰aC/A

′舟〉膏で臥与-トDm3
C/iで･あ3 (り批(<Tnnon′(qgL)o PO日仏対

韓おに小,外)4ク%I脅永イz,o-ZDDP3C/A,外5孝

¢虎唐紙で′D-tOP各C/Rであり(こ仙Wtt′i…),

これはP 0 M
のど･/･y/tllt'あ3｡しf:-_が〃1/

港-iくヤの為戚怖クセ解外卜もD Orlとし1壕息

イ3こじか･*)か3｡

DOMは上比q)よクt=浄水キでの そ中風象

レi食感塩p.(妨aC/A)r一皿ヾ爪は-,1&必1 /i敏をで
あ3i1･′ そり絶食-i雀ー太1t･ありノ経線⊥の有

線物クた冬なLjサ'-lぐ-の一･,･とし1す賓で

あ急I浄水､り有風物9組をレi,終⊥お仁tJt･洛-

5孝の生腐食一恵,Mlした食より坪く(Fて乳､i)′



a

f
OceQni⊂ BiomQSS

0.003 xlO18 g-c

(B)

after Hopper and Degens (1979)

Fig･

1冒Å亨t認tai冒n,｡完了.字rgJ:nelinciCc?;EoI.:nndtEe;geinaTt?hcsaurbT喜nac呂oo.s

(B) Distribution of organlC Carbon pools
ln the ocean



3

i仁舟久り4)有舶のiL丸で凍俸7KしろODynjyL'

汲)りDOM爪rL倒納l二71く者塩サiこと力ヾ

わ カ､3o

象凧のDO叫t/叡4の史観泉にわ､=1食
客な攻劉包化たしてい3｡雀とk,ば′淘づ孝顛

優止D D MJ&教化しみ/ LX-Lキー付知q'塞

竣Lし1如何す3(s､epen,.…｣｡息1-1ノ

Do M
tも卦5亨生廟のi度)i.1生勿庚とLて乳鶴

丸り朝顔l-/汲Lかか〃ろ塊攻-k食ん1.･し､急

し Pr｡va∫o/i,Jq占3)｡

-4,
a D Mレ紫蘇楓組キヘのOR--@/(Heal,′

▲qll)′ 卦夙と9解体形成なと､'q)ようlて-/淘一

札呼.二令i八ち禽威武体ヒク卵旦｣乍何もとお

し1/蕗軒二お-= iL,資珂簸り痛嫁v,-七乞く
絹ふし1いろ｡乞七.埼娩梱水府榔Lしてし､

く曲線′ あ3いレi/i 舟如Ll一幽囚す㌔人工}ち

灸叫壌り淘〉脊r-お､=埼如レt,/地銀他車的去､

土o･･嫁媛化如々L--も軌L"i･頒九ytlいLi.
浄-/K9 POnりf屠な雀象#一路舶loラ>,

7ト/であ色Lv/珊5ky′Lア7g) (F･-9･る)｡



早

Fig. 2 Geochemical cycle of organic matter in marine environment
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Table 1

The water samples collected from Mikawa Bay

on May 31, 1980

Depth (孤) 1 6

Volume (1)

Sampler

Water

亡empera亡ure

pH

200

p ump

20.5oC

20

Van Dorn

N.A.

N.A. =
not analyzed
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Fig. 3

Elution curves of glucose from charcoal column (I)
with water and 2o/oethanol.Glu.cose was adsorbed onto

the charcoal column from the solutions of lmg gl./l
(A) and 25mg gl./l (B) prior to the elution of glucose
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Table 2. Recoveries
of standard mono･, oligo･. and polysaccharides

from the clmrcoELI column.

Xylose Glucose Ccllobiose Raqinose L8mimtr8n

Molecular
weight

Expt. No.

Co)umn system I)sed4

Carbohydrate solution:

▼olume added (ml)

concentration (mg I-I)

Carbohydrate retained in

charcoal column (%)a
Ethanol solution tlSed for the

150 180 342 504 3, 200

1 2 3 4 5 6 7 8 9 10

Ⅰ Ⅰ Ⅰ Ⅰ ‡ I I I I I

500 500 500 2,000 2,000 500 2,000 500 500 5,000

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

4 78 76 17 83 90 9 1 98 97 由

elution of carbohydrate (%) 2 2 2 2 2 10 10 20 80 80

Carbohydrate eluted from charcoal

column with ethanol solution (%)e.4 78 75 17 82 87 85 74 6 4

･a Charcoal
column tlSing

4.5g (I) and 45g (I) of charcoal.
8
carbohydrate retainqd in charcoal.column/c8rbohydr8te 8dded火100.
■ carbohydrate

elut?d fr叩.Chrc甲i
_cムIumnwith

ethaTLOl甲d/or N8PH/c8rbohydrateふdded
x 100.
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Table 3. Recoveries of various mono1 and oligo-

saccharides from the charcoal column.

compounds
Column

used

Rangeof Average No.of

rec(o%T)Cryrec(o%T;ry
experi-
merltS

Monosaccharide

Glucose I 54.2-79. 1 67.5士8.3

Galactose I

M8nnOSe ‡

Ⅹylose I

Arabinose 丑

Ribose 丑

Fucose I

Rhamno-se I

Erytbrose I

Oligosaccbaride

Suc工OSe I

RaLTinose
1 I

Cellotetraose I

54.ト66.5 60.4士7.7

32.4-52.0 46.4士6.8

59.0-70.1 63.1土2.4

68.0-80.5 74.3士7.8

7.3-18.3 16.2士5.7

25.ト27.6 25.9士1.8

ll.5-17.8 14.7士4.5

6.1- 9.9 9.2土2.7

78.6-96.6 88.一8士7.2

65.9-82.1 73.5土6.8

55.2-63.5 60.5士5.2

7

4

7

7

4

5

4

3

5

6

6

3
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Fig･ 6 Flow chart for the separation of dissolved carbohydrate
from the seawater samples

of Mikawa
Bay by dialysis against distiued water followed by charcoal column chromato-

graphy･ Carbohydrate
in
each of the steps of the separation was determined by the

phenol sulfuric acid method and
is
shown as a percentage relative to total carbollydrate

in the water sample from the
depth
of
lm. Values from the depth of 6m are shown

in parenthesis.
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右手蕗でもこのれ宏を線伺しf=p

求-4･一之 藷/l生最小-7人右ヒ小･遠大く七j払7+

食Jtち乍攻
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木蘭′呆1L･オ,/,.珂しi-i%,直線ilラム恨看護去､よ

ぴ･蕗/il`法lもともtニ′旦)壌産体感鼻であn /

与1-一線作も藤絶1t･あqこL/ら)加古曲線1t･
顔71く化灼か安藤イ号恐れの少＼､机負か'ぁ7'.

しゐ＼し′このユクの令息l÷しt兜q,よぅな離?,衣

一寸oi･冬綿像があ3ことがi毛Ob爪Jlし､㌔.
1) 77綿糸はよくoR雇乞郎ち`･-もかかk75オ
嫁玖し､てくい(-74K成 ら′t?ll).

之)諺/di軽からて絶餌郎倉去イ3 LDレ-L各勉で

し七fi:いh

3)魯解せr_土n楓義教林凄く乙ヰ3.

i阜′劫iTl強の塊/i/

1)卑称線′少趨庵レもriゝ∠ムヒーl如実乞メ1
もい.

乙) tTL.k31r-絶塊寸3のに鴫吋がかカ＼3.

木綿灸の渡鰯.命底魚法の碑玖レi′ この南

一着d)筏卵生プ帽碑うたか二J｣っd)有識せ組7i
合也l;こじにあ急｡これI二より.′ ??療弓簸は姦

*4.ニより′ 車線醸′ ,Jlj癌額はラを峻乾Tlラム

L=より4y(ぞdL三億幼･命触寸3ことホで乞食｡
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身オ斤法q,甜顔民之)t息′ こq,令卦二叶､L｣三戸路｢

三乙雀奴み食せ3こヒLニュy1′ 額留ヰ3俸え執境

-kプ輯vl線L ことで′嗣誰乞爪1T=c

1,i,14_線il
-7 ∠､か-5

q)癖頗の威収賓~レi/金一粂

瀦すかfoD-f､oβ∂p3/zR の脇画イはレ告ヒん

z{嶺くelしな灯っI｡.しかL′ 巧〆しJV～乍の負埼

せ去仰乞+Iヒ引二各->奴に庄l収車力ヾ仏てす3娩
I?&太く私られT-_o こ〆いtわ<->く′ 払キ泉南しこ

/

あ､､1強い恨奄触れJ&絹-ラ杏.1生温ヒ承句乞机

+-/碑醸亦･′郎dii納に幽/-a,tし1し･iウニとに
挽回があろと宮djれう.

5%,也堪舷斗にし七線々の境線攻o)砿j絶細か有
塩し!-_.し+-/本〃1′ こ射-k′除毛寸てことが

a,食1t･あう｡こJIT-_泌′諺ノl生穀粒キjiあ主力-

L･d伽如仰嘘-kし′
そ5にユタノ ーLLイよく

三鑑三草しil鶴寛/有線レ座爽姶絢のはとムヒ､'小＼

i/座艶壊そ倒密十3こと力ヾ1t'-%阜. +-,f-J｣/ 7

r7,L頑エ7:TJ｣レt藷塩鮭.｡嶋%/しヤiく/
qL,

/ih､二給えう3 o)は歯髄であっ七｡しカ＼L/う繕

貌の何奴-k′嫡Lでうぅ程ではfi=か-七.
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こq7有塩-+i郎敷q7逸メくL-J直弼し1=鶴泉′
J■■

■::i

}←~~ヽ

河塊の嬉電線7-くく乙拘のtOo/i/'上id媛≠好寸3

こL水で<_1-__喫.二′ i,t生傑¶ろムと遠耳4-i

組3*命Jt～令法t七′洛項艮71くくL均の塊姥･令

蝕し二塙触であ3ヒ4tl鑑く･i*t3.

政一 ら 屠如

Ll) 1*,t生毅¶ラ∠､lニヒミう縁額の3･/･塊血j･ト

｣ウム三番痛かうq, tAJi見峯･%鯛N+=A･to県ノ

は各せの}<乞い小う人丑r-,ケ線

嶺ti各壕の′トそいhラム1r_よく嶋毒し

溶出乞机3ニと水pかっ1｡.し舟L,舛

線額ttL乞tLんと-必収乞dtlFか- I-_｡

(A)

(3)

il-,ム工と正七連絡し+_ゑに
ヽ おヒ

ぴナ魂療の混食溶液壕主嵐71くし七顔泉/単
棒線の?-り≠･/水′i_乍少療 q,//-

59･/がGl脱色郎+I.

i2Zjll/七儀協'Lくt二如し1i)ケ碩ア讃かこな-

+-_細見′7fi,-ヒ小･,Zf･/のヲ三ナラノ
あーi小'/く'ソト ランンホraJJ又乞メ1七.こ41
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し//解し,仏A才せ1L･あ3塩化.1トリ
わ∠､′

サ､J｣コ ースノ ラプ/. )-ス の はヒL水

(>qt･/.)が盆崩線外一つ昧乞･iれでニ.ー

の顔射息′直泉石放け碑癖療のみも媛j細々

3のに塙勿11､tあ3こと去斤､し7T=｡

L4)諺,l全銀巾-lムおよ小.身綿-+bi_Aみ谷tろ墳

路･k碑､＼ 1ノ,1-71ラ卑q,路身軽71く4印加せ腺
碑′令庵し1-_･海風′t乙あー仁山･ tg･/･の線

カくくL納豆44,しそ､･〆て/息､£が/yn腐]1くかう

令触-i3ことがで互+_o
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N'一滴専軽水棚勾の(eJ学齢武

`好一1 はしめに

務71くの嫁阜絶机叱鴫のイb亨姐針ニア糾3和

湧城l･土塊砿紘磨1終ら叫ていう.感触の率結線

組成ホ都′体的.ニ絹う力､.=乞411Lt号+-･.I+7･･あ
匂( MopFe-rJ笥E･′

I?官o)｡今日 音1l'tド′ ペ

ーlヾ一 7ロてト7'tラ フイ( Dtg且八S′
L7tチエ

∫｡ム令{Itr′.91土)′ 堵身長伺いろす汝(vac'a,o

e七aE･, .?占守,･, LJansD=nよ sn/Jer, E?り?)/

GC (Josefs5on, =つo÷E-吃/いnd etaI.. I?7ワ)ノ

液仏7.jてト 7･･ラ フイ( To:efj∫o,1′.qlO･.

MoFPer
r･?ll )セヒ､一件浄7Kり痛額組成息鯛

ptlろi-_めtニ象珂乙)1て乞1--o しかし′ これら

の布施q)みでは.婚有線/lく化叩q,丸和令息r5

めうと身bらポリ綿頼′17魂額中化学組成
与･ELJ仝l二糾明-lミニL山雀音吐1､-あろ.

巌止ノ 廿7tワロ-(L7､･ラ7イ-て7tス/ヾ7

トロ/トリー(qC-Ms)が畑戎くe,尊名如ヰヤ

ク有線iL,/rJhmの化尊終息q7束rkiニ好い,4いら
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4tちiうr-なったo ニの市強仁よ41ば.へ皇

(ナノグラム)の有臓納体キ d)令キせ一塩bびに

化曽勝痩i二戸βう3,席如が,/%ら〆(3｡しf-_水ウ

1′ こq7す汝止乍級雀の塙楓紬o,オ身直乞〉央定

号のr一札雀身t'有力+s体)4ヰ碓1uあ3.
軽′lくく乙珊レi,貿也接乞巌7,/く繕っ1.,ろQ

+It_如で′ 卑魂嶺の7､･/Lコ-て,ilt7ラワ｢ー

ス′ て ンノ
ースし士令キせ(/ダ0)お阜仰､'分子

式( a(JL乙06)かl者tし1t･あ3か'′ -iの各凍

,i鼻疫が貿1L3｡乞br-,こ),し5り身蕗額レヰ,lく
溶液中1.'レ-i44,(オ.〆(よも､とか-βて)て-q7洩

伽旬とし1竜泉寸3々このr4/t碁楠痘Q,舶産i
糾う3 {-Jめにti,轟7トコ糾ヌ姥/L占t^･Lこ,i頚石東

/,A4:,,.気強が璃に有如で･あ3
｡薪塊のす;左し七/

音域弥命キー二骨与れ3膚経基のて如窟土､よtl-哀

頂碓勧ド/Vも/i与鴫婦･7(P<7ト/i_I--ヒ1′ 確

鬼LiLHヤ/3c風音の頗魂/,-Ft如鮎7no7卜jL_い

ら′ 弓dl主によ
-1j各熊乞j,(る如窺介4rの綿-

痘.二瑚う3J舶環七/(弓3こLが･1･･乞うp後泉/

二〆〔らの有譲息塵一向う3[--めにし七/仰各iri夜
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の嶺粗略魂紳か･滋各ヒそ*1左｡しかし′
フ-

リエ如吸殻の後胤が碑銘-乞〆tろしタにな-I-

i--め教′DP各1t'竹上4叫絶▲ニた-1:･

木綿見で止′ こytうの有ミ息七倒し､1涼存乾

71(く山鳩り化脅組成を節哨ヰてこと-k号或1+[-__

好一Z,顔料あ､.L仇.せ淡

N一之一1砿火

線71く止′3.対席7K(丑- i,-LL)
/f5L^t･に

外済7tくて''あ3.

･7L;孝爪tt
′東-TkI七､脅嫁シ車碑銘所餌承の由r臥

hi KH 7g- 3ノ乾≠続蕗1･脇丈｣+=兆年太子嫁の
sln.3 ( 7k;官 [,≠oo仇′ 4-7of/′N′ /7/o.a/′E)

の/D左上L^･･Z,loo m か3^;宮ら*t i:海ノlく′,吋-リ

ーンワ､､海のSヰn､斗(火〉束3′gZoin,
{3oフ0'N′/77o

/j'E)〟/もじ仇L,000叩 かう絹られf_浄7tく

う拭如Js向い+I(FTぎ･ワ)･海71くレ-i′ 7rン7o(

庖面71く)および二7tヰンサ>/7oラー(乙3.e,

三栄膚永) rJiり17<メて句･･メ(嫁射しtl｡嫁′Ⅰく/I泉′
楓7Kレ乞壇ちl--げラスフ了イベーブィ ′Lグー(
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-Fig･7 statlon8 for the collectlon of the water岳amples durlng the crulse of

11akul10-Maru (K117?-3) from June toAngust, 1978.
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(吋h-aん-もへqF/｡)
-二与りシF過しi-｡汗血の市

れi′ i;す湧かS感度しf一柳くの塊各.ヒ河確

てあろ｡頚頼LJi如/11て埠寸3 il一-一Lo｡｡1･･風

朗イ.*?為しf=｡
N-a-Z 宮癌療¢介iJ/T強

瀦/lくかS塊滋好･令高良し七孝療麺風舟の化脅

姐餅-ty官D音域で強′乾した･瑠式射を之mlの鈍

71くに三容解｣T-一埠′ 1 /･水食1eJ兼う壌ナトリウ

A(N盲臣帖)
･雀如え1之碕f@q紳産し.頭療簸

滝賭了jLコ- )Lr一息苑｣1-_.酢酸を小母(｡､J

mL)佃え七'1鼻′ 滅ri璃賭し′ -iち.=〆/7/-

/L塩如え1触感しf--｡こ9秘伝七薮GJLL虐

し+I.壕乞画'1i∴滅直乍で絶71くし1:-_.

絶て心コ-LLかう巧の新鶴エス千仏顔垂線

の合戒トて火のjg壊しこよ-七｡イデ仁,r'ち′残漆
′

tこ魚71く酢酸ナい｣ ,jムいoon9)お£仇･骨71く

酢醜z,仙l ′乞仰b,/oo｡こヾz,a即君 かくレi∠｣

I-.
I/4^Li/;{<息ルノlく〔JOOmL

) lこ佃え′ -挽か

くしtムLて残磁すろ無氷離縁JiTM,iく命確し+I.

荘危竣阜ワロロれ｣人(′D,hJx3〔ヨ)一で一塊虫
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L!-_J確′ 地温三夜もJ卜食d'71くイ､よ(三丸背｣t=
4

･アロ ロ汁､)i.人相もと
レ1′ノ 常永石む醜ナト11)ウム

皇叩え1日息7i(確′ 糸私弛ti]しI:Dヲむ査lこ/-タ

ノ ー′｣し foj^()-t仰毛細了tLコー,-9前面委エ

えラ j｣を三春嗣L′ 乞q,-部且t--り′ 叶ぇ7 D

てト ヮ､･う っi二達人 L/+-_.

甘-z,-3
/y鯵粗の令/1/T鴻

Ⅳ-る- 3- J楓賓紙料の一節倦
う 三ナ･JLl･オー スあじ･uこ･う三ナリトリオー

久は. Hもnd匂1hd Nisほ司Wa(I?LI)の項三女で材

質し七｡ ++ilnち′ por-a cocosの歯土壌(束冬

)かち抽出し+-P-/′3ケ･′LカシA了･e-トリ

ーi,ス.絶i･-t=+,L_1t,ノ*JL-A醸巾 ラム凝髄(-よ

り絹+_｡イリブロL)トント止了､0､Crl;3;七十奮

廿(抑､n11こR吋Dnもi LもLoraioト7/ C-dも)臥

ら仲島ミ〆/し+lもq'-i｣萄いた｡

i- ○-/?-D一汁うr7トソ)Lr7-'りt□-ル

おと小･t-0-A-D一汁ラ ′7ト ン/L--I-○-〟-D

-叶ラ 7トー/ l｣,7t'L)1-コーILは/卜貴命いら細

波し[->も｣叶う7トー//Lケン71'Lj七t)トみと小､
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ジ/汁/7 7ト ンJ｣ジ､r F]てり 卜,､カ＼らキA'(でAて十

トリ,'7ム/ト 千 ント( ⊂H?ova) L二 よ 3けん

化lニ上り解饗し7t-_.

/′3--I/-○-/4 LL7､･リ ーセロ ーノL_止I,3-ンー

r7ロローZ一つoロ/ヾ｣
-ノ｣去こ卜I30NTaて､卑三島,

LO碕甲罰il□71く′令簡う3 ニt-に土-1解軽七｣+=｡

i,′3-I/-0-/4- /｣7･･リセローノL_はFair』ourne

eiat. (lq3L)q?市つ去l二上 り食衣食L+=｡

Z-o一久′β-D-7tt/｣コ-//L-/,ヲージーC)-/4-/｣ワ､'

L)-tZ ロ ー

LLlt′ 了セ_トつ､'iコ モーrTt)L コ ース z/00

仰各 ヒ L,3---/-0-/与'｣ワ､IリエローIL6o仰8

毛ニトロ/Jy ノ･.IYンセ/(
l:1)中で臭化⊥

71く鈍り卑riて/
ilo oC.′ ZL+崎戸月夜血乞-tて食

感L+_.

孝f/A/ヰt｣仏ワ､'JLコースわi小●什う7トー

入tt′ Hahム甘nA MoいtgDnerYい?lq)の7T弦1､'

鯛l蚤｣ +1.

鮒饗した腐額去-iu:･4J'裾i一体止. GC./

GC-MS′ ･山一NMRLニヒ1その叱尊顔盈_}'紹
々思｣仁. <の紡乳七てabLそLj-しっ蘇イ.これ-5
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Table 4 GC, GC-MS and
lH-NMR

data for 8ugar8 and 8u8ar derlvatlve8 prepared

Sugarg
at一d 8Ugar

derlvative9

prepared

Derlv8tlve8

for

analy818

Reヒenヒlon

亡1me

ctlardCヒer18tlc

frさgment
11ot18

m/2:

∧l10111erlc roton(s)
Cl一C[Tllcal Coupllng

8111ft constant

ppni
112:

L8mln8rlblo8e β-8nOTTt色r

d-anomer

Lamlnarltrlose β-anomer

d.-anomer

Sucrose

Rafflnose
I

1-0-a-D-galactosy1-

glycerol

1-O-r!-D-galacto8y1-

81ycero1

2-0-A-D-glucosyl-1, 3-dl-

0-1T]ethy181ycero1

2-0-β-D-glucosyl-1, 3-dl-

0-meヒ11ylglycero1

6-0-A-D-8alactosyl-i-0-β-
D-galactogylglycerol

1
,
3-dト0-me亡tly181ycero1

2 , 3-dトO-metltylglyceroI

Methy1 2,3,4,6-tetra-0-

Tnetlly 1-む-D-glucoslde
T'

2,3,4-trl-
''

‖

2,3,6一亡rl-
--

''
2,4,6-tr1-

I.

H

3,4,6-trl-
..

Methy1 2,3,4,6-tetra-0-

Tnethy1-む-D-galactoslde
tt

2,3,4-trl一
‖

-t

2,4,6-trト
H

‖

3,4,6-trト
ー■

perm旨thy18ted O･48a

tt

.
o.51a

4,…三htlI:;;ミ,･ヲ5,3!T'Mi王;41ま,･
ll

･,
o.88a 483(

lt
o.93a

o.44a

t-
o.77a

--

o.31a

-I

o.33a

=

o.29a

--

o.28a

--
o.67a

::
.o･.…9i…

Aldltol ace亡aヒe 1.00C

Il

lt

tl

lt

lI

JJ

ll

ll

2.49

2.51

1.96

1.99

1.25

C

C

C

C

C

391( :･'二21三言
)
)
L工

,42

,35

鍛童:,'芋茎萱
219,187,163,10

,?h"I

籍
3,10

-235) ,

-299)

77),

-165)

-303),

-425)
1,88

4.67 7.8 (ltd )

4.13 7.8 (tl8-)
4.68 7.8 ([la )

4.84 3.4 (lla-)

5.00 3.9 (lla )

4.22 7.8 (IIa )

5.20 3.6 (tla )

(l.4O 7.6 (1la )

367(M+-175),307(M+-235), 4･96

219I1871163JIO3>101?88 Ll･32

88,75,71,45

89,75,58,45

101> 129> 117> 145>161

117>101>129> 87>161

117> 99>113>101>233
117>129>161>101>159

129> 87>161> 99>187

101> 129>117>145> 161

3.42C 117>101>129> 87>161

2.42C l17>129>161>101>159

2.51C 129> 87>161> 99>187

3.4 (Ha )
7.8 (1(a-)

Relatlve to the moblllty of pemletllylated vanllly1-A-D-celloblo81de (1.00)

Relatlve to the moblllty of drmethyト2,3,4,6-tetra-0-metllylgluco81de (1･00)

Relatlve to ttle mOblllty of 1,51di-0-acetyl-2,3,4,6-tetra-0-metllylglucltol (1.00)
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の嫁喚托少痛簸り嫁身銭如ヒし･1伺い[=｡
廿一三ー3-A

Jy緬粗の鼻髄

Ji叩頭り身ノKiO又去5%′速軽-nう｣
＼エ
Lニケm/

/令の連夜111嵐水し+-｡嵐′lく確/
′ト魯の′lく(

IoonL )もぅ丸して帯磁+.3触観趨i碑えし+I.

こ〆てt--′ 与o9/ユ タ ノー/｣7fD m(せ通71くし

1鵜碑七落玖し+-_o咽ち*L!-一席線止′確立す
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Table 5 Gas cbroma亡ographlc conditions of several sugar

derivatives

flow rate

(m1/min)

compound analyzed Colu甲n used Temperature ･
Carrier gas (N2)

program

Aldi亡ol acetate

Partially me亡bylated

alditol acetate

Permetbyla亡ed

oligosacchari●de

Pertlally me亡hyla亡ed

glycerol

37. ECNSS-M

(Gas cb℃om q)

3完 ECNSS-M

(Gas cbrom q)
SE-52

･(FS-wcoT)a
OV-1701

(FS-WCOT)a

3完 OV-17

(Cbromosorb W)
SE-52

(FS-WCOT)
OV-1701

(FS-WCOT)

5Ⅹ PEG-20M

(Chromosorb W)

120-210oC,

2oC/皿in

170oC

140-275oC,

2oC/min
140-280oC,

2oC/mln

120-280oC,

5oC/mln
140-275oC,

2oC/mュn
140-280oC,

2 oC/min

60-180oC,

5oC/mュn

a: SE-52 and OV-1701 columns are fused slllca wall coated open

tublar columns (length 25 m x i.d. 0.j5 Tnm).
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RIC: Reconstructed ion chro-
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Table 6 GC, GC-MS and
ltl一蹴R

analyses of cotnpound 4,5,8and 9

Retention Molecular
Anomeric protons Data of constituents

cotnpounds timea ion,汀ト chemical Coupling Constituepts Ho1･

c::≡;諾:ed苫ts望;…i.m/z shift constant

ppTn tlz

4 0.48

5 0.51

8 o.88

9 0.93

454 4.67

4.13

7.8(tla ) 2,3,4,6-tetra-0-methy1- 1.00

7. 8(tla-) D-glucose

2,4,6-tri-0-methy1- 0.96

D-glucose

454 4.67 7.8(Ha ) 2,3,4,6-tetra-0-methy1- 1.00

4.81 3.4(Ha一) D-glucose

2
,4,6一亡rト0一皿e亡hyl-

0.94

D-glucose

658 4.67

4.66

4.12

658 4.68

4.67

4.82

7.8(且a ) 2,3,4,6一亡etra-0-tnethyl- 1.00

7.8(na-) D-glucose

7.6(tla‖) 2,4,6-tri-0一皿ethy1- 2.20

D-glucose

7.8(tla ) 2,3,4,6一亡etra-0-tne亡hyl- 1.00

7.8(Ha- ) D-glucose

3.2(Ha'') 2,4,6-tri-0-tne亡hy1- 2.30

D-glucose

a: Relative to the 7nObility of perme亡hyla亡ed vani11y1-a-D-cellobioside (i.00)
b･. Constituents (partially nethyla.ted hexoses) Were converted to partially

ne亡hyla亡ed alditol ace亡a亡es for GC and GC一班S analyses
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Fig･13 The fragmentation pa-ttern of permethylated laminaribiose

(the compound 5 in Fig.ll)
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Table 7 The base peak9 and relatlve
lntengltleLq Of the long derlvc(I from tlte

fr叩ment&tlot1 0f 帥Ver41 p色rTnethyld･ted dl- 8nd trト8dCCharlde8 nnd tlle COmpOund8
4 8nd 5, 8 8nd 9

Rela亡1ve ll1ヒel181ヒ1e9

Base peak nl/z

m/z
145 155 159

osaccllaTldes

ド-DIGIc- (1-1)-I)-GIc
P-DIGIc- (i-2)-D-GIc

P-DIGIc-(1-3)-D-GIc
Tl-D-GIc- (1-4)-D-GIc
drD-GIc- (ト6)-D-GIc
作-D-CIc- (1-6)-D-GIc

Compound

ConlpOUlld

4

5

(Trehalose)

(soptlOrOSe)
a

(Lamlnarlblose)

(Celloblo6e)

(Ⅰsomal亡ose)

(Genti()blose)

β-D-GIc-(1-2)-rl-D-GIc-(1-2)-D-GIc
r)-DICIc- (
drD-GIc-く

β-D-GIc- (
r)-DIGIc- (

Compound

Compound

1-3)-β-D-GIG-(1-3)-D-GIc (Lamlnarltrlo6e)

1-4)-drD-GIc-(1-4)-D-GIc (Maltoヒrlose)

i-4)一尺-DIGIc-(i-4トD-GIc (Cellotrlose)

i-6トB-D-GIc-(1-6)-D-GIc (Gentlotrlose)

8

9

a: DEJONG eヒ al. (1979)
b.･ KXRKKA工NEN (1971)

101

88

88

88

88

88

88

88

88

187

88

88

88

50O 999 100

137 226 1OO

155 23 100

397 390 】.00

292 2(I1 100

254 163 10O

152 23 】.00

1(I6 11 10O

166 399 100

69 31 100

65 3う0 100

85 ((17 10O

200 (I50 100

58 45 100

57 27 100
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Table 8 GC and GC-MS analyses of compound
1,2,6 and 7

Retentlon Molecular Data
of con8tltuent8

compound8
tlme8 lon,. M+

m/2:
consヒ1亡uet一ヒ8 Mol.

ned raヒlo

1 0･28 338 2･3,4･6-tetre-0-metllyl-
D-glucose

l
,
3-dト0-meヒIlylglycero1

2 0･33 338

2･3;三;≡;三:∑or;:g~methyト

1.00

0.87

1.OO

2,3-dl-0-meヒIly181ycerol O･85

6 0.62 556 noヒ allalyzed

7 0.67 542 2,3,4,6-teヒra-0-methy1- 1･･00

D-8alactoseb

2･3;三諾三冒-.ご…El-yl-
0●96

2,3-dト0-methyl各1ycerol 0.84

a; Relative to tl-e moblllty of permethylated vanlllyl-P-D-
celloblo$1de (1.00)

b･' Partially methylated hexoses were convert:ed to partl(111y

methylated aldltol acetate9 for GC and GC-MS analyBe8
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Fig.18

Seplladex G-150 column chromatograms of dissolved and partlculate poly-

6aCCharlde9 Wltll M.W.〉4,OOOwhlch were separated from filtered seawater

6amPles from tlle depths Of 1 (a) and 6 m (b), and from the bolllllg Water

exヒracヒ of par亡1cula亡e matter from depths of 1 (c) and 6 帆 (d) 1tl

Mikava Bay. Carbohydrate content of each of the eluates (5 Tn1) was

determined by the pllenOI Bulfuric acid method.
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Fig.19

I Sepharose CL-4B column chromatograms of dissolved and particulate poly-

saccllarides A (a and b) separated from the depth of 1 m in Mlkawa Bay･

Carbohydrate content of each of the eluates (5 m1) was
determined by the

plle[1OI sulfurlc acid method.
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Fig.20

Molar ratios of monomerlc constltuents of tlle dissolved polysaccllこIrlde A (T:

tot;ll) from the det)th of 1 m ln Mikawa Bay, and of fractlotlS 1 (elutiol一

volume, 50 - 80
ml), 2 (80 -･120 ml) and 3 (120

- 200 ml) in tlle eluates

of tlle dissolved polysaccharlde A from Sepharose CL-4B column･ Molar

ratio of each of the constituents was relative to rhamnose (1.OO).
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Fig･21
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c11rl

IR spectra of dlssolved and particulate polysaccharides lsolaヒed from tlle

depth
of 1 m in Mikawa Bay, and of authentic specimens of P-I)-glucang･

a)
-

g) are a)
dissolved polysaccharide A, b) particulate polysaccltaride

A, c) dlssolved polysaccharlde B, d) par亡1culaヒe polysacctlarlde 也, e)

1aminaraLl isolated from Eckronia cava, f) particulate polysaccIIaride G

and g) cellulose (Toyo Roslll Easel), respecヒ1vely.
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Table 9 1dentlflcatlon9 and 8PPrOXlmate percenヒEI8e9 Of metl-ylated su8ar9

from
metlly14te(1

d188OIved且nd pArtlculAt色pOlyclaCCl18rlde8
A dud tl, 81､d

p4rtlcu18te POlyE?8CCtlarlde C･ ･W且ter 88mple8 W88 Collected from 1 m del,t･h

of Mlkawa Bay

Metlly1 8u8ar8
RetentiorL D188OIvcd

亡1me★
8aCCllarlde

A Il

Pdrtlculate

_｣也控tl望ま地史^ B G

2
,3 ,4-trト0-metl､ylrl､amrlOSe

O･ 45

2,3,4-trトO-methylfuco9e

2. 3. 41tri-0-Tnetltylxylose

2,3,4,6-tetra-0-metllyl-

81ucose
tlnd/or

-mal一nOSe

Dト0-metllyldeoxylleXOSe

2,3,4,61tetra-O-tTtethyト

galac亡ose
I)i-0-methylpentose

Di-0-TttethylpetltOSe

Mono-0-TTlettlyldcoxytleXO5e

2
,4 ,6-trl-0-TneヒIly181uco8e
2
, 3,6-trト0-metllylmatlnOSe

2,3,6-tri-0-metl]ylgalactosle

2 , 3,4-trトO-Tnetl一ylglucose

2
, 3, 6-ヒrト0-Ille亡11ylglucose

llono-O-nleヒ11ylpe【1tOSe

2
,
3,4-trト0-metllylgalactose

2
,6-dト0-metllylgluco5e
2
,4-dl-0-meヒ1]ylgluco5e
Di-0-metlly181ucose

and/or
-mannOSe

2-mono-o-metllylhexose

0.63

0.64

1.00

1.13

i.26

1.38

1.47

1.67

2.06

2.24

2.46

2.56

2.57

2.89

3.64

4.03

5.48

5.8う

8.52
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Relatlvc to 1,5-dトO-aceヒyl-2,3,4,6-teヒra-O-mctllylglucltol (1.OO)

Peak $12:e +++ヨ1ar8e, ++亡Tnedlum, +亡
8mall,

tr.ゴ.trace.

Tile perCenttlge6 0f mcttlylaヒed sugars were calculated o(一tlle baslg of ttlC Peak

areas to toヒal peak areas 1n GC.
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Fig.22

Ma8g Chromatogram of permethylated◆ oligogaccharlde-aldltols ln tlle 01180-

8aCCharlde ●fractlon whlch was separated from the depth of 2,000 m at

1

Stn. 4 1n the Beri.ng Sea.:.The 上on at m/z 187 1s a占haracterlstic
fr.ag-

Tnent ュon of permethylated glyco91de8. The compounds 1 - 9 were tenヒatlve-

1y a8Blgned a8 permethylated derlvatlve8?f 1). glyco8y,1glycerol, 2) 1-0--

β一I?-galactosylglycerol, 3)1 9uCrOSe, 5) trehalose, 8) mellblose, and 4),

6), 7) and 9) hexogyl■ d18aCCharldes, respectlvely. RIC Is reconstructed

ion chromatogram. Glas6 COlumn ･packed wlth 3完OV-17 on Chromosorb W was

used for the gas chromatographlc separation of permethylated oligosaccha-

rlde-aldlto19.
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Table 10

GC and GC-MS data of the compound8
1 - 9･ Tlle8e COmpOundE) are Permetllylated

JerlvAtlveo of d18■01vod low･ TnOloculAr朋18ttt･ C4rbqhydratBO CIep8r且ted
from

the water 8amPle of the depth of 2,OOO aヒ Stn･ 4 1n. the Derlng Sea

compound Structure Retention tlmea Molecular

No. asslgned Col｡m.I 1ウcol｡mn IIb column IIIb 上on,
m/乙

1 Clyco5yl- 0.43 338

81yceroI A

2 1-0-P-D-galacto8yl- 0.54 O.63 0･63 338

glycero1

3 Sucrose 1.bo
4 DIsaccl一arlde ^ 1.08

5 Trellalose

6 DIsaccl一arlde

7 DIsaccllarlde

8 Me11biose

9 D18aCCllarlde

a

C

D

1.09

1.13

1.20

1.28

1.35

1.00

1.06

1.20

1.00

1.06

1.16

45(I

470

454

L17O

47O

LI7O

470

a: Retentlon tlme9 relatlve to permetllylated sucrose (1.00)
b.. 3 Ⅹ OV-17, OV-1701 (FS-WCOT) and SIト52 (FS-WCOT) were used as llquld

pha5eS for
column II I工and IIII reSpeCtlvely･

c'･ Molecular lon8 Of permethylated low
molecular welgt一t Carbollydrates

were

determlned by CI (N114) ma89 8peCtrOmetry･
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1,2,3 and 4

7and 8

1,3and 4

Fig.23

Separation of permethylated dlsaccharide-alditols by gas chromatography.

usi.ng three dlfferent llquid.phases such as OV-17 (3 7･, 2m) (a), OV-1701

(FS-WCOT, 25 m) (b) and SE-52 (FS-WCOT, 25 m) (c). The compounds
i - 8

were permethylated derlvatlves of 1) trehalose, 2) cellobltol, 3) 1amlnarト

bltol, 4) Tnaltltol, 5) 1actltol, 6) 1somaltltol, 7) mellbltol and 8)

gentiobltol･Analytlcal condltlons of GC are descrlbed ln the Materla19

and Methods.
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EI mass spectra of the compounds 2 (a), 3 (b), 5 (c) and 8 (d)I
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Table ll

Content8 Of uronlc且Cld and acldlc poly9dCCharlde (5芳
CetdVIon

preclpltate)
in the poly8dCCharlde vlth附>

4,000 fr8Ctlon (total) 8eparated from the water 8ample8

of northern North Pacific (Stn. 3).and Berlng Sea (Stn.'4)

SIヒE S亡n. 3 S亡n. 4

Depヒt1 (m) 10 2,500 1 2,000

(1) Total (′ュglTl)a

'2'Uronic(,:;i;-1,b
(3) ^cldlc poly-

8aCCl(1,:grl三三1,a

(2)/(1) Ⅹ 100 (冗)

(3)/(i) x 100 (7.)

67.5 18.0

7.1 5.4

14.2 3.4

10.5 30.0

21.0 19.1

57.9 19.1

8.6 5.7

24.2 2.2

15.0 30.1

42.5 11.4

a: Carbol-ydrate conten亡8 Were deterTnlned by the phenoI

sulfuric acid method

b: Uronlc acld contents Were determlned by the method of
Blumenkrantz

且nd A8boe-Hangen (1973)
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Fig.25

Sephadex G-15O column chromatograms of polysaccharldeg wlth MW )4,000 whlch

were separated from the water samples. Carbohydrate content of the eluate

was■de亡ermlned by亡he pheno1 8ulfurlc acld me亡hod･ The chroma亡ograms of

poly8aCCtlarlde9 a and b are lfrom the depths of 10 and 2I500 m at Stn･ 3

1n the North Paclflcl reSpeCtlvelyl and c and d ate from the depths of

I 1 and 2,000 m at Stn. 4 in the Berlng Sea, respectlvely･
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茶碗‥見T･向い1-一絹触り@ほの不法止′･碑飯

台適-4+'腐速射ヱ密AJt-一線, q c′ q a-M

s′ JH- rv MR′ 〆ヰ.｣化外iJT
L-より枯骨オ孟

直Ii決定寸1ニヒ1L,ぁった.この令弦.i/,iえ私

浄番線71くちL'i句の/>納骨強とし1伺い-5Fl[-_～;
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Table
.12

^pproxlmate percentageEI Of Tnethyldted 8ug且rO from

tlle mettly18ted high molecular Welght poly88CCha-

rlde whlchふa8 18Olated from the d9Pヒh of lO m at

Stn. 3 in the North Pacific

･eヒhyl sugar8 Rett;:…左onPer;完;ta8e

2 , 3 , 4-trl-0-methylrhamno8e

2
,3,4-trl-0-methylfuco8e
2
,3,4-tri-0-methylxylo8e
I)1-0-me tl一yldeoxyhexo8e

2,3,4
,6-tetra-0-methyl-

gluco8e

2
,3,4 ,6-tetra-0-methy1-
galacヒose

I)i-O-me ttlylpentose

2
,4,6-trl-O-methylgluco8e
3-mono-0-meヒ11yldeoxy-

11eXOSe

2 , 3
,6-trト0-methylglucose

2
, 3
,4-trl-0-metllylgluco9e

Mono-0-metllylpento9e

2 , 3-dl-OTmetllylgalacto9e

O145

0.63

0.6(I

0.98

1.00

3.2

Z.1

1.5

2.5

16.9

i.26 2.i

1.38 2.1

2.06 t:r.

2.07 亡r.

2.46 58.3

2.56 10.3

2.89 tr.

3.64 tr.

a! Retentlotl tlmes rela亡1ve to 1,5-dl-O-8Cetyl-

2,3,4,6-tetra-0-methylglucltol (1.00)
tr.: trace

The percentage8 Of methylated 8ugarS Were Calculated

on tile ba818 Of the peak area8 tO total peak areas

ln GC.
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Table 13 Monosaccharide compositions oE (lissolved mono-, oligo- and polysaccl､aride
fractions

separated from the water samples
in Mikawa Bay.

Water sanlple上rom 1 m

Mono1 01igo- Polys.1CCha- Po]ysaccha-

Fraction. sacctla･

ride¢

ride witll ride with

Water sample from 6m

Poly5aCCIla- PoJysaceh.Tt･

8aCCha_ saccilEL_ ridc witll ride witl1

Mono･ 01igo-

M.W.<4.000e M.W.>4,000e ridea rideb M.W.<4,OOOe
M.W.>4,00Oe'

FLgl~l% fLgl~l% fLgl~1% FLgl~1%
GltlCOSe 40.069.1 110 63.6 36.761.4 45.434.1

GLllactose 4.0 6.9 25.314.6 7.212.0 28.221.2

Mannose ll.219.3 8.8 5.1 2.7 4.5 9.9 7.4

Ⅹylose t柑Ce 6.6 3.8 3.0 5.0 15.011.3

'^rabinose 2.7 4.7 5.3 3.1 2.0 3.3 7.0 5.3

Ribose trace 2.0 1.2 3.3 5.5 1.1 0.8

Fucose 0.0 8.8 5.1 2.4 4.0 15.011.3

Rbamnose 0.0 5.9 3.4 2.5 4.2 11.7 8,8
l

･ Tota1 57.9 173 59.8 133

FLgl~l% FLgl~1% FLgl~1% FLgl-l%
3.458.6 7.018.8 14.754.2 8.020.3

0.0 1.6 4.3･ 3.713.7 7.519.0

0.915.5 1.6 4.3

0.610.3 18.950.3

0.915.5 6.717.8

trace
●

1.5 4.0

0.0 0.3 0.8

0.0･ 0.1 0.3

2.2 8.1

1.4 5.2

1.1 4.1

1.0 3.7

1.4 5.2

1.6 5.9

3.1 7.9

6.0 15.2

3.1 7.9

1.2 3.0

5.5 14.0

5.0 12.7

5.8 37.6 27. 1 39.4

･ a
Each oE the monosaccllarides was corrected

for its r占covery
from column ll.

8
Each of the oligosaccharides was corrected.for the mean recovery (74･3 %) of standar4sucTose･raLrlnO苧e
alld cellotetraose

from
column I.

.

e

Not corrected.
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Table
.14
DIssolved low molecular welgbヒ

carbohydrates in the water sample8 Of Mlkawa Bay

Depth (孤) 1 6

Compounds

2-0-drD-glucopyranosy1-

glycerol

1-0-β-D-galac亡opyranosyl-

glyceroI

Sucrose

Laminaribiose

6-0-drD-galactopyranosyl-

1-0-LS-D-galacto-

pyranosylglyceroI

Raffinose

Lamlnarltrlose

Total

-yg
i-i

ら.6 3.0

27.7 4.7

2.3 17.8

14.6 2.3

7.3 1.2

0.0 1.6

25.2 0.5

82.7 31.1
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Table 15 Monosaccharide compositions of polysaccharide with M･W･

〉4,000, and dls801ved polysaccharlde8 A and B from the filtered

8eWater Samples collected from Mikawa Bay

Dep亡11 (m)
Dlssolved Polysaccharide A B

polysaccltarlde MW 〉4,000

Polysaccharide A B

凹W 〉4,000

Monosaccharide

Glucose

Galactose

Mannose

Xylose

Arab lnose

Rlbose

Fucose

Rtlamn 0 Se

Total

45.4 10.0 21.0

28.2 13.8 1.7

9.9 6.3 1.0

15.0 11.1 1.7

7.0 3.6 0.6

1.1 0.0 0.0

15.0 10.8 tr.

ll.7 11.7 0.3

133 67.3 26.3

8.0

7.5

3.1

6.0

3.1

1.2

5.5

5.1

3.3 2.3

3.6 ().0

3.0 ().0

4.2 0.0

2.4 0.0

0.0 0.0

4.6 0.0

4.9 0.0

tr.:trace
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Table 16

Monosaccharlde compo$1tions of the free sugar

(mono8aCCharlde) fractlon8 Separated from the

water samples of northern North Paclflc (Stn.

3) and Berln畠Sea (Stn. 4)

Site S亡n. 3 Stn. 4

Depth (孤) 10 2,500 1 2,000

Compound

Glucose

Galac亡ose

Mannose

Xylose

Arablnose

Ribose

Fucose

RI一amO Se

69.3 2.9

tr. tr.

25.9 1.3

4.2 亡r.

0.7 ND

ND ND

NI) ND

NI) ND

Total lOO 4.2

5.2

0.7

0.9

tr.

亡r.

ND

NI)

tr.

6.8

14.4

1.0

2.4

0.6

tr.

tr.

NI)

ND

18.4

tr..I trace, ND: not detected
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Table 17

Monosaccharlde compo81tlons of the ollgo8aCCha-

ride fractlonさ 8eparated from the w8ter 8aTttPles

of northern North Pacific (Stn. 3) and Bering
Sea (S亡n. 4)

Site St机. 3 Stn. 4

Depth (帆) 10 2,500 1 2,000

Comp ound

Glucose

Galactose

Mannose

Xylose

Arablnose

Rlbose

Fucose

Rhamnose.

Total

4.4

1.9

1.4

0.8

0.3

tr.

0.4

0.ち

5.8

0.8

1.0

0.8

0.4

ND

ND

0.5

9.7 9.3

3.ち

1.3

1.6

0.9

1.1

0.8

0.9

0.9

ll.0

4.7

tr.

1.8

tr.

tr.

tr.

ND

ND

6.5

tr.: trace, ND: not detected
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Table 18

D188OIved $1yco8ylglycerolg and d18aC¢harlde8 1n northern

North P且Clflc (Ben. 3) And Berlng Sea (Stn. 4)

Sl亡e S亡n. 3 S亡n. 4

Depth (m) 10 2,500 1 2,000

Comp ound

GlycosylglyceroI A

ト0-β-D-galactosyl-

glyceroI

SllCrOSe

DIsaccbarlde

Trehalose

DIsaccIlarlde

DIsaccbarlde

Melibiose

A

B

C

Disacctlarlde D

+

++

++

+

+十+

+十

+

+

+++

+++

+十

++

+

++

+

+

++

+

++

++

++

+

+

+

+++

+

+

++

++

+

十十

Peak intenslty事+: Small事十十: mediumI ++I; large
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Table 19

Monosaccharlde. compo81tion9 0f the polyBaCCha-

rlde with MWく4,000 fractlons separated from

the water 88mPle8 Of northern North Paclflc

(S亡n. 3) and Berlng Sea (Stn. 4)

Sl亡e

Depth (m)

S亡n. 3

10 2,500

Stn. 4

1 2,000

Compound

Glucose

Galactose

Mannose

Xylo∈;e

Arablnose

Ribose

Fucose

Rhamno s e

5.8

1.0

1.1

1.1

0.6

ND

0.6

1.3

4.2

0.5

0.5

tr.

tr.

ND

tr.

0.6

Total ll.5 5.8

1.

1.

0.

0.

0.

亡r

0.

0.

6

0

7

5

4

●

4

5

1

1.5

0.4

0.3

0.4

0.3

0.3

0.4

0.4

4.0

tr.: trace, ND: not detected
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Table 20

監:::;;三三a諾acl;Tpoi:三t…芸:a,Oi;,:haeic£:王;……怒hrl志,wlithx器5〉3.･.冒oc:
were Separated from the water Samples from northern North Paclflc

(Stn. 3) and Berlng Sea (S亡n. 4)

Site

Dep亡b 10

S亡n. 3

polysaccbarlde Total >1 Ⅹ 105

31i99

Total

Stn. 4

Total }1Ⅹ 105

呈J旦!担

Total

Compound

Glucose

Galactos早

Mannose

Xylose

Arablnose

Rlbose

Fucose

RllamnOSe

Total

8.4

2.3

1.9

2.8

2.1

0.7

2.4

2.9

23.5

5.1

0.3

0.1

0.2

0.1

ND

0.2

0.3

6.3

4.0

0.7

0.8

0.5

0.4

tr.

0.7

0.8

7.9

4.0

1.8

1.6

1.3

0.9

0.4

1.0

0.8

ll.8

0.6

0.8

0.3

0.4

0.2

ND

0.4

0.4

3.1

1.9

1.2

0.9

0.8

0.4

亡r.

0.9

0.6

6.7

tr.: trace, ND'. not detected
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Table 21 Summary
of dissolved individual sugars in seawater

Reference

Analytical

method

Josefsson Hopper Hopper et al Liebezeit

(1970) (1977) (1980) et al(1980)

Electrodialysis, liqu.id chromato-

graphy or ion exchange chromato-

graphy

Location Swedish

west

coast

Depth

Compound

Monosaccharide

G一ucose
Fructose

Galactose

Mannose

Xylose

Arabinose

Ribose
Fucose

Rhamnose

Sorbose

Lyxose

6-deoxygl ucose

旦叫
旦1ycoside

ト0-β-D-ga一 acto-

sylglycero1

2-0-4-D-gluco-

sylglyceroI
Digalactosyl-

glycerol

osacch･1ride

2m, 35m

(完三ar諾ss…;
var10uS

･
Sargasso

areas Sea.

■･In this study

Combined charcoal column

and dia一ysis method, Gas

chromatogr∂phy- mass

spectro■metry

Mikawa Bay

(冒:;tr?n;a;三afic

Surface, Various 3- l,500 lm, 6m

500m depth ∩

9.3-46.5

I.2-14.3
2.7-37.8

2.7-32.6

0.2-2.7

3.8-14.7

0.6-8.1

3.0-25.2
+

Sucrose

Trehalose

Melibiose

Maltose

Laminaribiose

Raff了nose

Laminaritriose

Pol_ysaccharide

β-1,3 glucan
(M.W. 3,000-6,000)
Heteropolysaccha-

ride

(M.u. lo3-106)

+

concentration(yg l-l･)

4.5-53.5

3.8-43.2

0.5-4.0

0.7-1.1

～0.9

1.7-2.1

0.8-6.9

0.7-1.2

0.2-1.5

*

*

A

*

*

★

5.7-121

3.7-99.4
0.5-36.6

0.7-1.1
0.4-7.8

0.6-7.7

0.4-14.6

0.2-3.5

0.3-6.3

+

+

+

★

*

*

*

★

+

★

Surface,

Deep Sea

17.2-118 3.4-40.0

8.9-65.7 ★

～23.5

～57.6

へノ20.0

()28.9

I.6-4.0

1.6-ll.2

へ.0.6

0.9-2.7

2.9-69.3

★

0.3-0.4

0.4-25.7
0.2-4.2

～0.7

* 4.7-27.7 +

★ 3.0-5.6

*

★

*

+

1.2-7.3

2.3-17.8

2,3-14.6

-1.6
0.5-25.2

+

+

+

ca･nnot be'determined by this method
Identified

not detected
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Table 22 Total concen亡ra亡ion of dissolved carbohydrate (DCHO) and
dlssolved organic carbon (DOC) in the water samples

Sampling

slte

Dep亡b (也)

Mikawa Bay North Pacific Bering Sea

(Stn. 3) (Stn. 4)

1 6 10 2,500 1 2,000

(i) DCHO (pgC/i)a170 44･0 57･9 10･9 13･9 14･2

(2) DOC (mgC/1) 1.98･ 2.35 0.85 0.43 1.38 0.74

(1)/(2) Ⅹ 100 8.6 1.9 6.8 2.5 1.0 1.9

(完)

a; The GC value of total dissolved carbohydrate (γg/1) Ⅹ 0･4
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Fig.26 Proce¢ures of extractionand separation of particulate carbohydrates
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acids.
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Table 23 工den亡1日cations of low molecular weigh亡 carbohydrates
in some algal cells

Algal species Red Algae

Porphyra

tenera yesoensis

Blue-green Flagellate

algae

Mycrocystis
01is亡bodlscus

Compound

Mannito1

2-0-A-D-galacto-

sylglycerol *

i-0-A-D-galacto-

sylglycerol央

1-0-β-D-galacto-

sylglyceroI

Maltose

6-0一武-D-galacto-

syl-1-0- β-D-

galactosyト

glyceroI

Maltotriose

+++ ++

++ +十+

+ +

+ +

++

Peak sizeI +++ ≡ 1argeナ ++ ≡

medium, + ≡

small
* 2-0-也-D-galactosylglycerol (Floridoside) ,

1-0-dL-D-galactosylglycerol (Isofloridoside)
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Table 24 YieldB Of ･carbohydrate8 eXtraCted from

partlculate matters 0f the water saTnPle8 COllected

from Mikawa Bay

Depth (也) 1 6

Carbollydra亡e

Alcohol soluble

carbohydrates (a)
Water soluble

carbohydra亡es (ら)
Water insoluble

carbollydrates (c)

1) Diュ;u亡e alkali

soluble

carbohydrates

2) Dllu亡e alkali

insoluble

carb()hydrates

∑a+ b + c

40.8( 8.7) 9.7(25.5)

27.9( 6.0) 14.1(37.0)

399 (85.3) 14.3(37.5)

28.0( 7.0)* N.A.

371 (93.0)* N.A.

468 38.1

*･' Relative to water lnsoluble carbohydrates (c)
N.A.: not analy2:ed
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Table 25 Free monosaccharides in the alcohol soluble

fraction of particula亡e matter collected from

Mikawa Bay

(pg/1)

Compound Dep亡b of 1 m

Glucose

Galac亡ose

Mannose

Xylose

Arablnose

Ribose

Fucose

Rhamnose

Total
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Table 26 Particulate low TnOlecular weight

carbohydrate8 in the water sample9 0f Mlkawa Bay

Depth (m) 1 6

compounds -

yg
1-1

2-0-drD-glucopyranosyト 1. 0 < 0･ 1

glycerol

ト0-β-D-galac亡opyranosyl- 7･1 3.2

glycerol '

sucrose 2.0 <0.1

Lamlnarlblose 4.2 < 0.1

6-0-A-D-galactopyranosyl- 6･5 015

1-0- β-D-galacto-

pyranosylglycerol

Rafflnose

Laminari亡rlose

Total

<o.1 <0.1

<0.1 <0.1

20.8 3.7

Two dlsaccharldes, 1somaltose and mellbiose

were ldentlfled ln tlle depttlS Of 1 and 6 m

o亡her 亡han the sugars quantlfled
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Table 27 Honosaccharide cotnposi亡ions of polysaccharide with M.W. 〉4,000, particula亡e

polysaccharides A and B, and residue一工t froth Particulate matter collected from氾kawa Bay

Dep亡b (也) 1 6

Particulate
.Polysaccharide

A B Residue-L= Polysaccharide A B Residue-LL

polysaccharide H打〉4,000 HⅣ 〉4,000

Monosaccharide

Glucose

Galac亡ose

凹且nnOS e

Xylo5e

A工ablnose

Ribose

Fucose

Rheunos a

Total

2.1

4.6

2.3

1.7

1.3

1.4

1.4

3.1

7.9

1.8 7.4 356

2.4
.0.7

13.9

i.0 0.5 8.4

1.1 0.3 6.2

0.8 0.2 2.9

0.0 0.8 0.0

1.0 0.2 5.2

1.5 0.3 6.5

9.6 10.4 399

3.9

2.5

1.2

1.5

1.4

0.5

1.1

2.0

14..i

i.4 1.8

0.9 0.7

0.6 0.6

0.7 0.7

0.5 0.7

0.0 0.4

0.7 0.5

0.9 0.6

5.7 6.0

6.5

2.4

1.4

1.6

0.5

0.0

1.0

0.9

14.3
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Table 28 Monosaccharlde compo$1tlons of partlculate

poly8aCCharlde8 C■ D> E■ F and G which were 1801ated

from the particulate matter of i ttt depth in Mikawa Bay

Honosaccharlde

I-Pc?･･r-t･1?sl･早乍宅一芸oly甲芸cll-qr}･gS

Glucose

Galac亡ose

Mannose

Xylose

Arablnose

Fucose

Rhamnose

Total

1う 100

12 0.0

う.6 0.0

3.0 0.0

1.6 0.0

3.2 0.0

4..8 0.0

210 330

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

45 100 130 210 330
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Table 29 ProLiles of dissolved orgLln;c matter,

inorganic nutrients and chlorophyll a
in the

water 8amPle9 from
Mikawa 13ay on 31 May

1980.

Ueptb (m)

1 6

Dissolved organic mat.ter

Organic carbon (mgC I一l)

Amino acids and protein (fLgC I一l)

Carbohydr8teα (粕C I一l)
Inorganic

N114+-N

NO{-N

NO3~-N

PO43--p

SiO2-Si

nutrients

(figatom I-I)

(FLgatom I-1)

(〝gatom Ill)

(〝gatom I一l)

(〝g atom I一l)

Plant pigment

Cllloropbyll α (f唱l~l)

1.98 2. 35

41)1 3i8

395 218･

15.8 1.9

0.6 0.2

3.2 1.0

1.3 0.7

36 34

12.2 2.6

4 CEIrbohydr8te WELS determined by the plleIIOI

sulfuric acid method.
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