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a9 & AN e 2 2523 82§72 YF5AT ofeliet 2Alo] AFHK. C-18 Sep-Pak
cartridgesoll 28] 228 A 5& 33 $354 FAo) me} AAREASN AFARELE T A 24
e Tahe] AAEA (ex 1 280 nm/em © 330 nm)ye- EHo| F3 52k ol A AAadte A2
vepdon] o= BAELZY BT BEolA 71T FHreE AANEAC] 2o BT Y Aol T
g R AL Sl ol Zhashs Ao AeRd. ¥ olohs AARBAIE Bele AT NEA (ex 1 330
pm/em © 430 nm)e &L 3 £20k% ool A Zrisl el ole B3l AE AANEA 9 9
g7 A7 A 28l 3 gl AR IR AFANEAR A e Atgsch HPLCE ©|4
slod sjdel 228 $EG7159) ofvlnAt 23S BAIslelch ¥4 glycine, serine 18] alanine o} ¢
Aalolonl, Al FE) 50% olAhe HAshs Ao ZAEU) A5Fe] 8 Afolelical T B30l
0.7~1.8 uM 9] 2 A& 0.2~0.4 uM Bt} ¥4 33500t 349 /7185 alanine®] D/L racemic ratio 472
g} 2Nk F2o] AL 2 3 e Bglon oy Fe| AAhEA] de] g Aghe] whav 4
B 2arbsAe) 28 Aakela Al

Fluorescence characteristic and amino acids composition of organic matter were determined from ex-
tracted seawater samples at eight stations in the East Sea of Korea. Organic compounds have been ex-
tracted onto C-18 Sep-Pak cartridges. Three dimensional excitation/emission fluorescence contouring of
extracts showed two markedly distinct characterized fluorophores representing protein-like bioma-
cromolecule and humic-like geomacromolecule. Protein-like biomacromolecule showing fluorescence max-
ima at 280 nm/330 nm (excitationfemission) were abundant in the surface mixed layer and then ap-
parently decreased below the thermocline at most stations. It suggests that source of biomacromolecule is
closely related with vigorous biological synthetic activity in the surface layer and bacteria decompose its
biologically labile components near the thermocline and in the deeper layer. On the other hand, humic-
like geomacromolecule showing fluorescence maxima at 330 nm/430 nm (excitation/emission) were low
in the surface mixed layer implying photochemical oxidation and then increased below the thermocline at
most stations. It suggests that geomacromolecule might be transformed by condensation of bio-refractory
organic fraction after decomposition of biomacromolecule and particulate organic carbon derived from the
surface mixed layer. HPLC measurements of amino acids showed similar composition between seawater and
extracted organic macromolecule after hydrolysis. Glycine, serine and alanine were predominant, accounting
for more than 50% of total amino acids. Dissolved free amino acids of seawater were more abundant in the
surface layer(0.7~1.8 uM) than the deeper layer(0.2~0.4 uM). D/L racemic ratio of alanine of extracted or-
ganic matter showed lower value in the surface layer than the deeper layer. It suggests that biomacromolecule
predominant in the surface layer is relatively young, rapidly recycling and biologically labile.

2 dTE 199395 ngR SedTzade Add g% AY.

341



342 uhay - s

M B

sfoFell A 8 7182 "] Qx| a)
=] 83 4PL 3lu 9rh(Cauwet, 1984;
Lee and Wakeham, 1989; Kieber ef al., 1990). o]={ &}
L& {7182 55l 0.5~2.0mgC I'e] 58 &
Asla g)lon(Williams, 1975), £ £& f7|&8 £
carbohydrates, combined amino acids, free amino a-
cids ¥ fatty acids 5 4&x f7) APEL 5~30%
Axo] xR ¢F=cH(Williams and Druffel, 1987;
Hayase and Shinozuka, 1995). 3]%}2] humic sub-
stancest= & §71 8 F A ¥l FAA R oA
A & $E 1SS WRES ARt glon,
o]Ee] ¥4.& Ex9] 7]¥ Al photophysical pro-
pertiesE o]-£3%F 3]5}&XIul (fluorescence meas-
urement techniques)e] 01%—31,1_ i} o=l HPE
4 o4t B4 PHE Kalle(1949) ol F e

g siglosd, gAe 24 717 2 A1) %a
2 excitation/emission spectra, sychronous flu-
orescence spectra, 12|71 three dimensional flu-
orescence 52| W F°] o|85 3 lrh(Hayase ef
al., 1987, Chen and Bada, 1990; Park et al., 1991;
Coble et al,, 1993; Sierra et al., 1994). Coble et al.
(1990)2- three dimensional excitation emission
matrix(EEM) spectroscopyE ¢]-4-3}] Black Sea<?]
4 #7188 99 Y¥Peg 785192, Mopp-
er and Park(1993)2 34 £ §7) &4 F 7P @

vjEE A=At e AL EF A obulxeat
°]\»} mono saccharide 53} 22 <+3-2} el7} opy
2t Ad 2% {718 ddE EAzhe AAHEA
(biomacromolecule)®}  X|-7-7] Tl £ (geoacromolecule)
ToR TE3det. o2 718 H¥BEAA w
& 7L AATHA o ExY ] ae} £ &
HARA FoF HJUE AHFE 4 2UcKChen and
Bada, 1989; Donard et al., 1989; Amador ef al., 1990;
Coble et al., 1990)

2 4712 % A2A 7129 A% 2 2 o

v] X Ab(free and combined amino acid)2- 2] 541 ¥
AEe A FFUoZA] vi9- F238}9, sugarse}
%A heterotrophic micro-organismsel] 2}%F 718 &
# g oz FgdAel FaF 2ES I}
(Dugdale and Goering, 1967; Williams, 1975; North

et al, 1975, Mopper and Lindroth, 1982) %3]

-HAZ A8

HPLCE o84 ofvledle] Ay o] $4ARE
#71% L2242 4] dob GARY 4P

2% A X5 AFste, obv]cAte] D, L-form7te]
racemlzaﬂon#’é% 3t &F #7) e 98
3749 389 422 ANY 4 AckBada and
Hoopes, 1979; Park et al., 1994).

# A7 dd B ¥ A wgus
debdFol BRRF7E EAN sl (Seung, 1992), 4
%4 (Kang, 1988; Seung and Nam, 1991; Seung,
1992), E51 H53 © chEAHR A S A BA 54
22] ¥ 3 (Shim and Lee, 1983), 7] 24418 22 g
ojofed - (Shim and Park, 1984; Chung er al.,
1989; Shim ef al., 1992), t} %% ¥ ¥ (Choi and Koh,
1990), 85 2R olvlmabe] x 3o njgE e
F71E o] 8y, 1990) 52 B& A7t APt
E£-3¥] Chung er al (1989) % Shim et al(1992)& 7|&
WA Ao A FAWA TR o]
o] selola] AaA ool ATHRFATE A
% AT 29002 8 AL
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Fig. 1. Map showing sampling stations in the study area.
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Filtered through 0.7 um precombusted
Whatman GF/F glass fiber filter

|

C18 Sep-Pak cartridge

Flution with 10 ml of 50%, 100% MeOH

l

Vapor-phase acid
Hydrolysis
Dissolved Free Amino Acid Dissolved Hydrolyzable Amino Acid Fluorescent organic matter
Measured by HPLC Measured by HPLC Measured by Spectrofluorometer

Fig. 2. Flow diagram of analytical method for marine organic matter.
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AlA] Elgd e A gE Niskin water samplerg ©]-¢-
st A4k ANH 5 F AF9F BHLE
13 g 94H10% HC)F} ol F55e 9
3} A3 HDPE sample bottleol] '§-& F -20°C o] 3}
ol Basle] Ayl &AA A3 & &
7123 #EE Age F43 71 A4H10% HNO;)
i} go|& ZFdl o8 AlA® 20 ml vials(teflon
liner bottles)oll B¢t}
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2235 §189 3% ¥F2AHL  spectro-
fluorophotometer(Shimadzu, M/D: RF-540)2 Al 4|8}
och. B8 L] A4 AAD B3 75 ex 280
nm/em 330 nmel|A] tryptophan(Sigma, T-0254) 1
ppb ¥HE 1 TUR A4 st o, AFANEALL
ex 330 nm/em 430 nmol4] 0.01N H,SO,, quinine
sulfate(Fluka, 22640) 1 ppb 3 %4-& 1 QSUZ. 3}gict.
42 §7] g 33 YAEN L FLT 17
(Shimadzu, M/D: RF-540)% o]-8-3}ed excitation}A}
w¢] 22004 520 nm, “L2]F emission T ¥4
26004 560 nm7}A], excitation 20 nm ZFH3 2.2 vt
B scan stith. 71719 WHE scan 3} AbE H5E A/
D converterE E3ld IBM XT/ATZ Add ¥
ScanStar = 2 13e)| ol xkmx 2l Hdc}.

& Kf olol'=ate| HPLC &4

4o £2 AH olvliAbE primary amined}
amino sugar £A]& pH9.5%2 XA4H boric acid
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Fig. 3. T-S diagram (A), vertical profiles of temperature (B) and salinity (C) in the study area.

A)7 precolumn fluorescence derivatization$- HAIEH
& binary gradient ChromaStar HPLC system(OROM,
Vintage 20002 o] §-5}e] ¥2] £A{3tglon, o] of
A5l column reverse phase ODS HPLC column
(Rexchrom 250X 4.6 mm, 100 A)S AH4-8}s] ch(Park
et al., 1994).

£E W olo| i) Jh=Rs W HPLC By

223 22 7] 3YE F 0SmiE H3H
freeze dryer& o]-8-3t¢ dryA]%] ¥ vapor-phase hy-
drolysis HH-& o]8«(Tsugita e al., 1987; Keil and
Kirchman, 1991), 7}-83] A7 ¥ & Af- ofvl
xAre] BAubizl Eoldlt WP 0 2 binary gradient
ChromaStar HPLC system-& ©]&3}o] 42 AHAd| &
7] 332U Ego}n) A combined amino acids)
& Ay 2Asigch & AFelA A" 8E {7
2 249 flow diagram-2 Fig. 2ol Yhelt glch.

2 3 na

PIlgoe R B Ry

24} 9 Fale GRe R wAshe Bit
& A o] o]Folx 3 g] 2 vi(Seung, 1992), =
A} 7|7} Eot 7zt 2AF A $4] 50~150 m Aol
o 7 eokE W Wx ool FAH ArHFig.

3). & % "xekxo g ¢lsle] T-S Diagramel
ehd A3} o] Ao 1 guge 439 A EN
o Mg 2 o) Exe glrt. o7 43 9
EAE 27 oy 24 A9y ddF A £E
v 334 diRE 2EEe] Q1w A Sellx 2] PAE

o] EA vebgoh 7 ddRe see €AY
AolA 7] ZAMESlY Chung er al(1989) % Ju
(1990)2} =tgot fAber Wele] EAHAE bl
o} Al g oAl &4 Axk= 0.01-31.09
uM Hgjolglon], 7t A o] gokS A= 0.01~
1.68 pMe] W9l g 3L FE g vch dAEY F
T 0.01~2.06 pM2] He) 2 ook 3PS Al
& 1uM olsle] 3 Fx 2 eyt F4kge
ETE 0.01-94.63 uM2] Helolglend, B3] FAL
HAHE A 41 A ERY 4] 1,450 moll A F
31A]E ¥ ti(Table 1).

ofofdFel A ¥ 7t A AR FL2U4F
shaellA] AEA )l nutriclineo] FA3IA vrebddch
(Fig. 4). Nutricline & HAtdx} Qlabgde] A9 <<t
oA eF o A2 1 o)t s o
(A E8) oA TF4+d 2l nutricline Z A= W)
Ayt vl ehatsig e ol 8] X EYRS
oA T ol A Bl FEF §Fee] gty
thi= AP 0 g Hol JrAbde] Gajlof o3 ol
gatsly] W Eel Ao Alggo)
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Table 1. Concentration of nutrients in the study area.
St Depth Temp. Sal. Nitrite+Nitrate Phosphate Silicate
' (m) (O #) (uM)

El 25 11.79 35.62 .01 0.28 8.25
50 5.49 34.14 9.57 0.86 21.19

0 15.10 3458 0.62 0.15 227

25 12.19 34.55 1.65 0.68 14.29

E2 50 494 3412 12.58 131 23.63
75 3.03 34.03 12.28 1.30 20.87

100 2.09 34.03 15.48 1.49 27.22

G 15.46 3458 0.24 0.30 3.26

25 14.89 35.04 0.66 0.14 0.16

E3 50 11.76 34.53 1.54 0.75 13.30
100 2.55 34.04 731 1.24 16.42

150 1.52 34.05 17.49 1.51 29.06

240 0.96 34.06 21.91 1.75 37.11

0 15.64 34.60 0.42 0.12 1.51

25 15.42 34.64 0.84 0.36 9.93

E4 100 " 359 34.14 6.51 0.95 16.08
150 1.66 34.04 10.94 0.80 9.86

350 0.66 34.07 19.96 1.81 41.16

500 - - 15.69 1.53 40.07

0 - - 0.30 0.01 0.59

25 - - 0.82 0.45 6.98

ES 50 - - 0.59 023 333
100 - : 4.48 0.71 11.90

150 - - 11.82 1.14 16.64

0 15.49 34.59 0.75 0.25 5.68

25 15.43 3457 0.74 0.36 831

E6 100 12.51 34.55 0.73 0.40 3.41
150 3.40 34.17 31.90 1.47 29.29

0 - - 0.01 0.42 2.11

25 - - 0.26 0.60 10.33

E7 50 - - 1.28 0.69 11.55
100 - - 1.01 0.67 9.70

150 - - 0.76 0.56 11.22

0 15.11 34.66 1.03 0.02 1.42

25 15.04 34.66 L15 043 9.40

50 14.68 34.68 1.68 0.46 7.68

ES8 200 2.16 34.06 9.35 1.09 13.18
500 047 34.06 12.14 1.32 19.96

1000 0.22 34.06 14.42 1.59 52.83

1450 0.18 34.06 24.38 2.06 94.63

Max. 15.64 35.62 31.90 2.06 94.63

Min. 0.18 34.03 0.01 0.01 0.16

Avg. 8.05 34.38 6.88 0.80 16.64

N/P ratio®} N/Si ratio & FZollA vl AlabatA|
et (Fig. 5), o1+ dfd el avlsh Aol
Bgtsley 9l7] wEeolt}. Nutricline$ E§ $4
(50~150m)eil 4 2] N/P ratio A&+ 7] 43§ Chung
(1989) & Ju(1990) 5] 2} g4 = &als] o], Shim
et al(1992)2] Aol mrEm =4 2 (Chl-a)9] 2

the Ag 714 oA HAF ] o] FAlelA e N
P ratio’} 2.772 ¥ 2% v} gjc}. AFdo i F7]
doFd & AA4A Fudel ASTHIES AR Al
g golo g 2ha3hg AlAsla gict 22yt 222
2 o]t A E oM NP A§- 15 ¥, 1
2] 3 N/Sig] 749+ 03014 0.5 Afe] 2 W] wA 9k
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Fig. 4. Vertical profiles of nitrate+nitrie(A), phosphate(B) and silicate(C) in the study area.

HA Yepdri(Fig. 5). 015 ratioxs tieke] &4
A qEH R Yephd & Qe e Algsd
(Broecker, 1974).

M BE RIS YR

&4 82 #7123H2-5 aromatic compounds, po-
lycyclic compounds ¥ conjugated polyenes 52 53
T el wfe §ig vehlle P2
EAE Zeoh ¥ dHe 33§83 5
a7 e 8elegs o2 e f9, 4F
tAtell o2 A, Bt R, siA=e
4}, carbohydrates2} o}v]Ake] &gukg- ol gl
t}(Lanne, 1982).

H #ef et RolollA & o)t 718 ¥R
el B3 A7t B3] A=z gl Sierma er
al(1994Y2 715 A|ei3}h chefell ] MAle) ooy
& AAA %3z &Aslg o, Hayase and Shi-
nozuka(1995)= 8% #7153 AOU ¥ FJdF9
42 $EF WiF ol d75 %) Determann et
al(1994y= ¥ F5AJol| ulzl wyptophan-like, tyro-
sine-like 12| 3 gelbstoff o] 3ERE Felsigo
o], tryptophan-like®] &3] 2] emission I}A}-2 325~
350 nm(excitation 270 nm)A}e]ollx] ZA]F v} g},
AFANEAL] YF2HL 29 4 7|7)e 24 §
of et oA xpelE Mol ¢lor} excitation A}

320~350 nm, Z2.2] 37 emission -3} 410~450 nm<) &
AAA ZA =3 glck(Chen and Bada, 1992, 1994;
Coble et al., 1993; Hayase and Shinozuka, 1995).

2 Aol s3] 42 A {718 23
Bt 1 A& 334 YBEA o RAY A o
Bkt chAiofoll A Jebd Azlbel falalA Safel
AMx V] £E Ad frl1EAe] 2AFE ¢ £ o)
hFig. 6). ©1% A -§7]EA (biomacromo lec-
ule)2 Fig. 691 Yeld ¢)%<] excitation 280 nm 12
51 emission 330 nm 2ol A Hdje] HFA A E )
ehion, 33 % 2903 A FA 245
tHFig. 7). 19 F8 source= HSZ $3|of|2] A L7)
o AR o oAl e E Ralch

£ AFelA 9haA Aalgd) B3] Fole$ AR
< AFAN B4 FeA] BEst ¢A g™
ukel 7o) ook Fo] A B o} FAlgHe) ubsle
AAR A9 G Exe dukdez oeixl
DOC #=| ¥-xF e} 433 fAlsirle Aot} o] 2
FH 229 5 e S AAY 2He 18
9] o] A FAY EA = Alds] el 24
vl Z YA AN BAe] AL P4 7
€ ool Astst Baijr) Loldk fr)AL A4l A
A aely g Fol frlea Hige] 24
vlgle] x|7AN F4-L olv] Asistd Bajrbs A

o] AAX ¥ humic substance®] EX3-& z}i= JB
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Fig. 5. Vertical profiles of N/P ratio (A) and N/Si ratio (B) in the study area.

#1484 (Ex330/Em430)9} 5544 ol A Fof 9l
= B2YA fIea dER s U ZlelEke
Aot weba sloke] ®%F F-<Tell] humic sub-
stance 834A47]8 DOCS| ¥ fridazde] 214A
QJ A A FEZ o]l8E A5 2 LH7HIAE 9
t}. 2318 ©|BAE e AANEAY F2E
27} #5-52) DOCS A AFA B2 o] 8 &
gle}, Apdsi4see] DOC/HEAY H& ZAAL
A% v} AFAQ A7 B8t

AAY AL AFog Z4E Faded ole
Az A2 vHE FA¥EH FPAAHE F5od
AF A AR Mol o3 asHE ALR
Atz Slch(Park er al, 1994). o)2}d AW EAL
Azl H2H o g w o ofsf Haf o] 4d F

2 §7] SgEEe) AxyHEE AX BEA
(inert)?] humic substance(x A EA: geoma-
cromolecule)® £#}31A =&l ol Fig. 74 et
1} glso] A FAY o] EFole Al g A
2o 242 Zri=dch. dub 22 humic sub-
stancet= ¥Zoll labs]e xdgol] ofs F3Eby
Abstrl w) A golshA dejuhe ZAeg 4= 39l
th(Mopper and Zhou, 1990).

B AFolA Fig. 8l vehd utel o] 4-20f3F
el 4] AN AT dFdFote] BAE A
FAAEA L] Aol gFozHE] MAH fr]E
9| Alslel] w}E o FAF A4 A Hel M
Fae] 9l wAFT gl £ Agolre} ol
e} 2} oF(Hayase et al., 1988; Hayase and Shinozuka,
1995)7} ti A ¢k(Chen and Bada, 1992)cl|4] & ~&-2F
Z 22 AAZ ATANEAS] g2t EEA
E s G HZelA ARE] A Jebgted
Hayase ez al.(1988)7} Chen and Bada(1992)= $~&<F
2 324 AAHR A {7189 A E Eal
2]%&} humic substance A3 elukzal ofoksde] x|
QAL WAl e AE Ho] gle ez 2 3l
t}. 3pA) T B odTolA] gl Al wlol| o5 & A
A FAL 2A7AW B 2 Bxeje A4
AE Boled ole 3 £330 AEEEA 7]
At Asket Balr} 7bsdt QAN E-o] %S
Bzo] i) vl S RS Sl o] 8W F
ol Atel Aststd Bajrt o2 284 {7] B
Fal 22 Ad g AFHANL 7FedE A
o3 Ak F1 gtk W AFAd o)

2opz w2 olake] Al F7HE AL A
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Fig. 6. Typical fluorescence finger print map of extract nao if extractred organic compounds in the study area (A: sur-
face layer, B: deeper layer).
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Fig. 7. Vertical profiles of fluorescence intensities in the study area.
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olv] ahe] £& {752 SA LT (Park et al,
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G718Ale] AgHReg Firls shAT FAas
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Fig. 9. Typical HPLC chromatograms of amino acid
standard (A) and representative sample (B) of
DFAA in the study area (1: aspartic acd, 2: glu-
tamic acid, 3: serine, 4: threonine, 5: histidine,
6: glycine, 7: arginine, 8: alanine, 9: tyrosine,
10: valine, 11: methionine, 12: phenylalanine,
13: isoleucine, 14: leucine, 15: lysine).
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Fig. 10. Typical HPLC chromatograms of amino acid
standard (A) and representative sample (B) of
DHAA in the study area (1: D-aspartic acd, 2:
L-aspartic acid, 3: L-glutamic acid, 4: D-glu-
tamic acid, 5: asparatine, 6: D-serine, 7: L-ser-
ine, 8: L-glutamine, 9: glucos-amine, 10: galac-
tosamine, 11: threonine, 12: histidine, 13: gly-
cine, 14: arginine, 15: D-alanine, 16: L-alanine,
17: L-tyrosine, 18: D-tyrosine, 19: o-am-
inobutyric acid. 20: valine, 21: methionine, 22:
penylalanine, 23: L-isoleucine, 24: leucine, 25:
D-isoleucine, 26: lysine)

shoha A REe}.

& X7 N Vi) olojicite| BT Ky

59 42 Af olvAb2 microheterotrophic
food chain®} A2 AT & £& §71 8 G4
2o & H-Fo|wi(North, 1975), TIUOZE AT
AR TSN FRAES A E, Ao da Y F
B4 F-A29] fecal pellets} & 3]z} Bt ofnl
eake] 3, B By} ofolAte) SR Fo2
ot2}x] 9lth(Ferguson and Sunda, 1984). =3} 34
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Table 3. Concentration of dissolved hydrolyzable amino
acids at station E8(unit: nM).

25m 1450 m
L-Asp 40.26 40.14
L-Glu 24.68 21.48
L-Ser 108.38 140.47
His 26.58 156.04
Gly 108.97 12.16
Arg 10.18 -
D-Ala 9.85 12.32
L-Ala 59.91 65.87
L-Tyr 24.96 16.26
D-Tyr 19.90 19.44
Val 258.50 401.38
L-lle - 39.06
Leu 27.68 -
Lys - 31.25

Z9] 88 A% oluldl BEE WA $247129
05% o]5+2 HlZA F& H S Axshn sout,
spelelole] habs) Aol Wa gk whast Us 7
o) 20% o4& rleFe ez WA w oot
(Fuhrman and Ferguson, 1986; Fuhrman, 1990; Suttle
et al., 1991).

A7 sl e] 4 2§ o}vl At HPLC chro-
matogram-< Fig. 99} 7ho] Ra] BA{s|qich A 24}
(A E3, E4, E8)E S5t glycine(Gly), serine
(Ser) ¥ alanine(Ala) So] AA| %2 50% olike-
Ax)Eh G AR ZAESIcK(Table 2). &
3 glycinegl 3% 7+ 22 AF Y AESEA 0-50
m)‘ﬂW v FE e vehllon, olejd Avbe

TEEE Y 9, o] APl Shim et al
(1992)%—01 ZAMY F\ 24 @] 2,000
mgC m*day’ 2 o} ¥4 $AE H-¢ w={yg “ﬂ 4]
A FRAES U A S o Ao’ A}
XK (Clark er al, 1972; Hubberten and Kattner,
1994). o]eJ&h $ A4 ofulicAbe] R AlBA
2542 AWl SHHR e ofelx
Are} zAl(Cowie and Hedges, 1992)3} v §-4A}
@ Aoe ol oleh A W $E FEE BESF
7} 0.7-1.8 uM 2] Wi 2 A=) o, HZ250] F
27} 02~0.4 pM9] Fx3HS BTl A7 gl
o 243 Avks ARReT %) Jopde] de
FEAE B75hy ATH YHE BA hepd 4
Sl 7F5A & AAtela ek ol el T 2 i 2
R 7ok %71 2 A4 dAFREe] 2
FEIt ASF TR} of 2-3u] £ ‘4}2}%-—‘7%,
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ol 42 A opvl At FFHo] FE HFA
gt AEde] ARs ol A inte g v
Z(extracellular release)sl Zlo] 2 5% 7o % %%
o] ol FrEHcl L I8 2] wEeln
b xZollM = fridabAel BalaAg el A
& &2 2 ofvlinate] Aol AdiH ez 71
AF A we} &0 AE Fai e v gl
& Frsel EiEe AR 1 30t @A
el e 2 vl

slofoll el £-& sigeia] olv]iAk(Dissolved
Hydrolyzable Amino Acids}& §-F AHf- o}v]ieAbe]
FTEY 9 o2 sAdAY AioeH 7
el 8% 9TE @iy @i vidE 71
g ozl ciajell WA A Qe HE 51%E
7ldsles Ao ¥ a7 glch(Bada and Hoopes,
1979). A7 siFollA £& 7] olvlxeAky
HPLC chromatogram-2 Fig. 1054 zto] ¥-2] #-Ai=]
A}, 7} 7)) EAfdl| whe} acidic group(Asp, Glu),
amidic group(Asn, Gln), aliphatic hydroxy group(Ser,
Thr), aliphatic neutral group(Gly, Ala, Val, Ile, Leu, a-
Aba), aromatic group(Tyr, Trp, Phe), basic group(His,
Arg, Om, Lys) sulfur group(Met) 522 +5& &
2l Sep-Pak cartridge o] &8 &9 £& {7
go 2R A= d5Fe] A ofvixAte] Zaet
$-A}8}A] aliphatic neutral group(Val, Gly, Ala),
basic(His) % aliphatic hydroxy group(Ser)?] o}l
sto] AAS 0% ol $AshE Aoz it
(Table 2, 3). 3+ B2 7h--8) ofvlAte] 4o
AE £ A-f olvixAldd e £ 4 R 718
9l %A (unidentified compound)?] ¥ o2 viet
el FH4rd Sge) stel 7109 f712 ¥
HALZE FAE AF ole} AL A¢rt Yas
2z} Azt

ol EAste R o}v| AR L-form &
e} 2 &a)5b, A2ke] D-amino acidi= bacteria®] 4|
2 HellA 7] F AT ESHA s|dEc=
318442l racemization®} A ol & o2 U 3l
th(Bada and Hoopes, 1979). & A7l sl4F &
T} FHee, B E olu|xAE 7}AHZ] half-imeS
z}+= alanine®} D/L racemic ratioS &3 815l A4
E8llA F&3 A tA §7]E3 2] D/L racemic ra-
tio 24243 E35E 0.16, A &5+ 0199 Fo=
FZ<oll vlarstel A7t AR e A A

PR

718

ek ol A7 1A A=l gL 18
Ql wieloll 2%l frlgelely & F e A7A
i fr1EAe] AFHohs A3l Ao FA
Uehde 7o AL EE™, o]zl ofv]xAle] DL
racemic ratio A= HHAHd FH YA A9 Tl g
23 2 g 7] HgEe] AddiA d3S A
g 5 gl Wi g AT S 9l7] Wil deE o)
o gk AFA A7t 53] pAle] AL ks
FA 02 o] Roixol @ o2 ALg X}

AR Gl 85 U182 e &
Soll 2%t 5] &(turnove rate)o] ®HE FEAL 3
9] 471843 3Agol == Bl Ad 7€
A2 rela 5 gk AN f718Ee 1 X
o} AR B o 232 U 4ERFH 4
Fo) & Ao wolv, FofdFo| AMyAAE F
ARY ofabg Mol n Aol FA Vel 1A
A F71 8 A F71 2 AAY fr1E3e]
Eagel gel 3¥Aoz {riabe] #4A4E Ze
Aefoll A 2 A7 HgA S AH HFE FEHA
EA T AFeA He Ao welch whi £ 4
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SEE AL oY EA zhg, FehebA ubg, &
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