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Studies on the Chemical composition of Zostera marina
PARK, Myung Sam

(Dept. of Biology, College of Liberal Arts & Sciences, Chonnam University)

ABSTRACT

General components, free sugars, and free amino acids about Zostera maring
which is much distributing and producing along the coastlines of Korea have been
separated and identified through Ion exchange resin and Paper chromatography
method. oo

So distingushed are sugars contained that this was quantitated by Bertrand
method.

1) The result of the general component analysis of Zostera marina shows that there
are much free sugars. '

2) According to Bertrand method sugar containment quantitated from terrestrial
stem and subterranean stem on Po-hang and Ko-hung areas is much more in
terrestrial stem than subterranean stem.

3) Seven kinds of sugars are sued in experiments (Tabie 2), among there glucose,
fructose and sucrose which keep the sweetness are very much contained.

4) Shown in Fig. 3 ten kinds of free amino acids insbected from experimental liquid -
by Paper chromatography are separated, which are known, and one spot which
is unknown is additionally separated, and in which four kinds of essential amino
acid to nutrient are contained. - ‘
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Fig. 1. Zostera marina L. Fig. 2. Zostem mm-fz-hauli.
(Po-hang) {Ko-hung)
AL Hiked &N FHE(%) 2 @&l Free amino acidye £83N 3gF FRAA &AL
22 e & mortare 4 80% ethanol 30ml & nelA Ergstz 3E KEHmHI -2 5,000
rpm2 305H ROSHESY FEEEHRS RElch oS ol#d 80°CR m#ste o 7ldish 10%
trichloroacetic acid 6ml.3 Yol 4 FAEME EHES EBAA mEY, 282 oS ether 15mi
A EREGESN A RIESET ERE A= Yol oIS water bath Bojl 4] fifke] 2« 7hA RET A
-2- 10% isopropyl alcohol 0, 5ml.¢l dist. water 4mlE j0ste] paper chromatographye HfEE 3}
i) JEFE= Whatman No.l4 23x23cme] =72 FErsls] EB(2x2cm)el] —E&E (0. 05ml.) 9] &
% Spottingstgvh. —RTTREAEHRT vE BB WA A 3% phenol : water(3:2)H ZFE
Br =4 NaCNEHE S ok Spottingdlh Ik of 88/l #2008 ME fafnA 2% Ehstd et (B
BHRRR 16~17R:RD). BBAZT By BHE 2~3BMH #HiEdA BES B o2 “RITEEA
o 2k n-butanol : acetic acid : water (4 : 1:5) % E&¥E separatory funnelef] ¥e]4 3zt &= o}
£ —RkEESG et L LEEE BREACR ERSE Y. ZRITRET B B B2l A Rgs
o] 0.2% ninhydrin ¥§¥ (A fgfn butanolell #2171 2)-& spraydt oh-g 80°Cell 4 #9555-R] Bk A A A
HEe) BRRES Yebd A€ Hol 1 RIEE WEs RE amino acid®] RifEs} H#rste] #iRsH
Aok (Fig. 3). ¥ SRR “Ane 479 483k WEEEE )3 BHEE (RR 3l E)
ol A Q-2 MTES iR R @EHste &% 2g. & WEke mortardd] 4 dist. water 25ml.E jns}e]
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EEREEl water bath toll 4 80°C2 fp#isle] HHA ZA el o] BA 513 Q-2 wugel fEH(Lg Amberlite

IR-120 (H* form) =} IRA~400(OH~ from)$] FEEEEY (5~6¢.)% columno] Fe] FHBHHS o=

A MRS lonl peptide 22l % amino acidE B4 71T Mikket SHERKL BEEHES 44

o] columnel| %4 WEH ] & BR-S 5 BHA 57 =4 2~3E dist. waterz Molish K&

(a-naphtol X&) o] & 7} PhifEsl Wk kS BHEAAA 20mLst 7 §hgi v, Bertrand

methode]l %3 HBEES s> Botd Allihn® 4EE washings) 4 28<%d BTH 3~5EE 9=

BEY asbestusS 748 6N-HCLZ sl Bitke] ¢lold wl7p<] dist. water® Ktshel Al

el Aed RS T

(L)% : CuSO, « 5H,0 20g, ¢ dist. water 500mlell BfEA 2 v}

(2) % : potassium sodium tartarate (Rochelle salt) 100g, ¢} NaOH 75g,-& dist. water 500mlej]
EREA 2,

(3) 717 : FeCl; « 6H,O 25g..% conc. H,S0, 54mls] e dist. water 500mlel] ¥#EA] 7t

{4)¥F : 1/10N-KMnO, 500ml, (f=1.0095) % ==,

A& T Mgl A BEE TS H R BI AEY W 4% 20ml (2g.) d o] #el4 Erlenmeyer
flaskel] B 20mle 3RZE (DT R, (@)% (alkali¥: Rochelle salt) & 20ml4-& FHingi=t ESE
¥ (Total 60ml.) & #%ks) InBSEle) ERESR) 35R boilingd: el BN A B (Cu0)-2 WA
Arh %Y Bl RS REESES BB A R Ry dist. water® g
Fa A 3EREEsle] B IEEEE] Z2 JWHrl Erlenmeyer flaskel] Cu,0Z dist. water® ¥tifesh
o (3)¥E (BREEE S PBE HmA3ml)d AL WEsld KEe ppts EFEcE #ilz &
B AL FREAA FREBEKReR 4ol B Sl A5 MBS Eslm o] HE OE
o WESY BErtes 5= BS end point® gl (ke EE F)?E ml¥gel A 71 HE
Eele fEC 2 BertrandsE (E‘!JE) o] fkAlA BLEES kv a2ln BB E RSl #E
(mg.) o 24 el FEe] WAEFcF =38 paper chromatographysel] 1’2‘&%11 AR &Y Bios Tk
WS o

] F

“Arie] 78 —REGTHToR AREH (RE 5L & SARge &S Aoz Table LA
Re] F& vhel o] WEERERY 2EoR: €83 ok

Table 1. An analytical value of general component. {dried sample)

Water 31.63%
Clude protein 9.97n
Clude lipid 0.84
Clude cellulose 5.45#
Nitrogen free extract 41,387
Ash 10.63 «

BREell A Hsnbel o] 59 &Rl md AoE 23 WH(GIAME) S SEGEEE AN H£3
ERFRS WL TR R ESShe Bertrandifo 2 HEEUMEe] #sle EEF HiREw Table
2.8} zrek, ol T bR #fire] Bie fERE RE LE Q%S Hing @Re mEkste L%
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dl A= RS bol greenel]l 4 blue® }4] brown-bluez viebyko = HTES JnkE: brownol =
o WS ¥ wminske 357 RS P9t EEos BES BEES THO® HEE A 4, —
HECN A sucrose® W] Zdhed 3#Eo] vt =8l “AwlE] 27 free amino acide Table 341 4 e F
& vhel o] =F 1o = NZE amino acid 402 A9 4¢ Folshw glow ke 1o ek
o} (Fig, 3)

- Table 2. An analytical value of sugar contain of Zostera marina.

\ Area Po-hang (Ha-no) Ko-hung (Hwa-do)
Partial Terrestrial Subterranean Terrestrial ’ Subterranean

Sugar stem stem stem atem
Glucose 19. 65mg. 21. 31mg. 40, 38mg. 55. 09mg.
Fructose 20.03 20.25 40. 30 50. 82
Galactose 20.13 22.55 42. 45 57.57
Arabinose 10.71 20. 34 30.82 50. 19
Sucrose 18.87 2L.15 : 40. 27 55.15
Lactose 27.10 30.37 57.53 78. 05
Maltose 34.50 38,67 71. 59 96. 05

Table 3. _Paper chromatogram of freé

~
amino acid composition of =
Zostera maring. 3
mar E};
number of . L comparative. c?z . .
spots constituent content = @
' N @
1 Aspartic acid ++ %
2 Arginine +++ .. @
3 Glutamic acid_ +++ EN @
4 Alanine S RE RN = & @ &)
5 Proline ++ ": @
6 Methionine ++ T
7 Valine + > CeHsOH : H20(8:2)
8 Tyrosine ++
g Leucine 4+ Fig. 3. two-dimentional paper
10 Phenylalanine 4+ chromatography of free
A Unknown . + amino acid in Zostera
maring.
EE W HR
THUR (BTE, SH)A A 8RFaHRE ?%?—"3} WES sl “AxE 27 (LERST B &5
—EpoRA s Table Lol Ash 2¢) MMRY THEEERYE SHkn Yot Ynen 2k
5] fEel] el 4] paper chromatography}%‘ 8l Bertrandi:o 2 FHEI YW BHEEEALE glucose.
fructose, arabinose @ glactose o] Eo] glow, THEHEE= A sucrose, lactose I maltose 2 1

T TRl rh, aAol A X glucose ¥ fructose 1|3 sucrosest HHEEES] gomEA HkE o

g JhAE, el vt BEHAY oldlalEe] FERE A Am vhe Aor wid .
SR (T ¢ Shae) S SR (RRHR : shE) o) Fimiol A Qe WwEEE 2w AEEE (2)d B

de BEES WY HmTHAA find S 2o Tk, =9 B SR A< A
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Eel HEREo v BTE 25 SEANA 2ESEA UL okl ¥4 T HEREL e
glucoses! fructose I sucrosed] &EH.S Z @Y f{ﬁ"_FEd] 4120, '85mg: HiFke] 161.0fmg. = o
Tl A weh(Table 2). ##t paper chromatographye] ksl kH#+ & amino acid
B SEgE RS Fig. 3dl4 nialksl zbe] aspartic acid, arginine, glutamic acid, alanine,
‘proline, methionine, valine, tyrosine, leucine, phenylalanine % 10> %5l spotE FEEst g o4,
28 1% amino acid® M EEsevh “rriz] okrol 4 Wl 1LES free amino acidd
o= 5% |- Y amino acid 4L S4&skw ¢l 0x T A % methionine o &% - AH 8 amino

B SRR Ee) glY] Wl et A AE )
E ofrle] SAsta olE B EukEch BERY £NoES T, B, SN FERAZY £
EfEe wia) MHEE ) ol-22 AAE dd F—3 EEd AR oS = Y §H S
HEG 287 922 FRED dod ¢os “Mriz] 279 FHEIAT o3 e HEsldolk
T Zleg EFEES-E ufelth
i =
CeEviel iRl dE st glod £EOY £ERT o “Anie] 2 #Held —REG H
Wi sl HEE amino acidS lonriffiifg ¥ Paper chromatographyiko. 24 Jr¥ftisty el =3k
e &80 FHSIGLER o4 $ Bertrandie 24 FESIH
D “Adle] & —@EGS FHE BE 2 EEE J&s P
2) Bertrandkel] =iz} HE=l S8l 4] BET ¥ (Terrestrial stem)s) #H T & (Subterranean
stem)| 4] BEI EEEL LN Eol MTERS 225 A=k
3) e &5E s =5 THE (Table 2)oly e X HekS vleldl: glucose @ fructose
TE]l I sucrosert FEEE &5k gk
4) Paper chromatography= RS A HHE = B amino acidy Fig. 344 2o 54
+ dhe} o] 10%8=) s4ne] spotrl shb SEE=lgion SFE L HE amino acld® 48 &FIx
At
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