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= 94 q+q El]€5.g +d eeE= + Bolzl s:zl
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9lq =+ 49 Eolzl"J r4E uf$zlzlolQ.
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Hts oldE e g+9 7le Eqql EElg+. olazl E
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^lqa4l4"J Eql^l +zl E+4I"1 *oloF "J4{}Eg a
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Nuisance or Nonindigenous Species) Investigations
in the Columbia River'* 4xllE +.8dli1 gl+. EIB
EolE aJ+, "Je, ++ F "lq ++g dEol
Washingtoni4 Oregoni9 44loJ Columbia? 6l
+tr_ oJdJ6l-: H}lg Baltast Water9 +l.A 'i ^lE==JrEolrl-. r -El"J +€ qtsl "t slE 4zl # €16l.l g
e el4 a.J+ql ql6J "l+g g+gF 5lg rJ+61 a7I
6|rzl- dJ4.

4lgol H-g6l-E^l ^ll419 
grJ=e xl+ 

^El+l+E 
d

4lillxllql^J +Eg d4le 4*^J& zll^lltr Hl+lfleq,
sql* 6ql+e9 E*9 olt'g Bo%ol^Jol cEg F6l-
ol ol+qzl4l Flfltrl. 4"d"J, 4^loJ H .Jrgg 54
6L= d+g gz* El--Jr+ ulrefrl oJd6llo} 6l-zl trll$

"ll 
rBallast:1{$: any solid or tiquid weight placed

in : shin f n incronqc f ho dra fl tn nhqnoo tho i rim

or to regulate the stability)21' 9.+a141 9f4. 4zl
oJ A'Jol 'JZl Hl]g Bailast= g|4, E4, ,l*tl "t q
4 zlzl .zill Eeg ol+6lH+. lBBOLJql+El= olel

'J€- l^11E.4€- ++=ql ^l+!+ €.+ r-ej"l 7l^l ++l
+ E(EL+, 7l+, 6]]+)E ql^l6l-rll Elflqq, ol$
rBallast Waters(olo} BW)+n *4. Exll= 

=gzl9.J+= Hqq-H]]g .Jdg rq6lol BW= +l+61_j1, +
4zl9 += +4 6J+ql oJ6J6J oll ul]9 g+Cg r.BJ6t
q ol= cl4"t 6l=ql, ol 4aql^J Bw= F6t"l 6l]*/
E++^JEol trl= ++E ^J44lql ?"J(bioinvasions)ol
4l g+. 

"le+ eol ^Jel4lql 94*"1 AoJ6tE 7l+q
c4419 d^l= r'lr_l4q nl+ €^Jol gl_1, +^l +48
q ;<lB4"J q6l]= i9 Cxjl4 +€9 zlzJsrll €+.
€x]ls El+ql^J= ol^lol9 7l4rl6l] g4l.J Scn 1zl

9 Drejssena polymorpha (Zebra musseis)zl 19B6LJ

BWql 96l] 54.qs A"JElq 10LJ ^tolql sqlsE Hl*
Mississippi, Tennessee, Hudson, Ohio? E 1241 +
ol^Jq zje-e +4}qq E+ ql+elg H"l4 ^8, 4+ +
rEql ++ F 4xll4 +€ol 50E gqql olqfl+. +
+ol g4l'J Eriocheir sinensis (Mitten crab)t: 1992

'J H+ san Francisco "J(tr)oll^l ^l]dElggq 
ol5g

zll*ol+ %r-+^ll9 +Hg €q +4g a4dlz + +Z
Eq "JA€ql E4l= olzlal.flr{. olE Zlill+ol ql+ +
^lElq 

i^J q+"J €qg "Jg d+l6l-Ee +4lgq] i'l
6l], ^J+E +l++9 1]'.H, oJd+ +l++9 ^aflql 

ql

* ++4q #zl of 'Jdtg 7l++^l + ,++ 4 zll4 ul

6H7l- +=6t:Z 91tri. E6J-op.lo| fu ZtH potamocorbuta

amurensisY 
^l^Jol 

etd6|q F. ,3l$$-*r$g Elle"l

d^l6l-71 ql+ql 
^JEl]al Eol^l+ql +€€. zllr lleq,

++, +6J "l "Jeql^l ^J^l6l= FE=_*rE +
Limnoithona tetraspina9l Oithona davisae FE a
oJ+g-e 4%+ +^le al4 9fzl-4o1fl"-e fl6lzl 9*

"L 
q^l Eol^l=ql +zll= ofzlal._z !14.

#7lot El+ ql5!ede. 19991J 29 3oJ +Ess t"JC
H B lstlZal Presidential Documents [Executive
Order 13II2 of Feb. 3, 1999: Federal Register, Vol.
64, No. 25, 6183-61861 E4 A"J+g €4+"+, a.J
%e- z1'j, 4t)14 g.J 3l.rsl :lg B=Jdl-*.+. ol +E
I dxll 6€(€9, €*zl€9 "J+, dEsl, dgslel .J

+, +4, H4 C9 "l "JA+el)E +Cgq 9lqq, 4l
1€9 1071-zl ;E* f Invasive species means an
alien species whose introduction does or is likely
to cause economic or environmental harm or harm
to human healthE 6t-rl 9l+. olel ?g xjlref $l
oe .qzg ''l+ql^]= el4 eoJ+$ €+z| 'l]+ Q}oJ

el €"14.
El+ql^l= lgZOLJolr-]l 6l]oJ "t BiC4lzllql "l]r+4 2

++, 4++ 1+, .q4+ 6++, 4l 1+, "Ji,ll5'=5 5+.
q+ 5++ + 20++71d+ql el"l] a"JB ,i oe -qr
6l-H+. EsI leBOLJol4l d ^ll4lql^l d+ql 9.J qlE
4.J e"J+g 4€l-5-=.4 "Hnl4 ++ r+. +l€5E
9 trfE+ 1+, €xllFE9 olo]]ull+ 2++. zlle| gzfr.f
4 ,lrJ 1+ :- + 7+eE e+dl:/ glrl_.

20031J 39 16g+EJ 19"Jvl7l ^ll414 
6l].J€+g trll

zt"J Scripps ;l]oJ€*49 Sumner Auditorium
[Scripps9lrJ s*F'J FE+ r+= zlH.e-o], 2EZL
4*g q'Jql Francis Bertody Sumnerg olgg uf,tj
llg ,JElqlrl 'Tnlra International Confererlce on
Marine Bioinvasions,'ol z|]al9*.tr}. +_Zg 1gggLJ 1

g 249 -27 A Massachusetts Institute of
TechnologV(MIT)il rJ The First Natior-ral
Conference on Marine Bioinvasions "l zH=lElq +
49 erzl- 250gol +4dtg]i "*g =5-ol 

HJEgflr
Proceedings"l B6J9S.:4, zll 2sl= 2001LJ 49 9"J-
I]tvlTl Louisiana9 New Orleansgl^l z}]alg ?14.

olH zll 3pl al€plg= + 125€9 €+er+€- ++"J
+ 76€4 -+./-El g-s. 49€q-tr- E 2ooolH.l ar4sl
zl-€cll 1l"J5l*.+. agqlE Susan L. williarnsri
(UC-Davis)9 fxll ,J€ "Rapid Response"E 
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Ezll 9"115 +d H]*4 BioControt, dzll 99lb Risk
el. Management F9 +^Js dqElg.rt. TFssL_ 1

oJ.J 1584 -t+ €+ 25€eE ota B^l 3OE+EI e+
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6lzlE ?+9t.r +eE 4e ^l- Eqot dt= 5. q^l +4
++9 +9l "JCr+ Hlig*.trt.

rMarine Bioinvasionsr$ 4F5 +oFq azl4"J qt

€aJ€l"l4 qrslg.€.S z3z1 gffrjlrJ +=61 +C9 'll
t"]fr,e4, g44ee q'-84"J +4lg 1980tr4+-El
s -Hofot 6J Aol4. +LeJ e}€xl:. "gtotogical
Invasions"olq, 1999LJ+EJ o]]'J 4s4 g6JElq 2003

E €zl] 53 1-o.zf +frr}. zlq4 E"JE El;14 g"J6l
€ 9xLY oregoniel Washington+ql^l ,}]4lg clg
ql 2sl +oJ6l-9tr1-. 20028109 16"J ANS committee
sl9zt 9l^J'J + e^L O'Brien Bldg.oll,! ,]]alElq
ANSg €+, €Ell, fl+oJ-J 5ql +4q E95l*,-'t,
2003LJ 59 14gql= +l^J=J ^1.]i59 Puget Sound
Regional Council q9€ql^l WSBWTF(Washington
State Ballast Water Treatment Technology Forum)

+ C+ +4lzi', + gcl ^JgE?], qlzl-, "I]+BZI 4s
Fol Eq BWql E6J tl6|]= 3l4F+6i71 +l.J-424, E
4 .olo+4 zl4 ar+, EA19 r-4 €:ol +44 "e g+
El 1- ol rl ol rL
x 'L -.1 -l l^'4 .

+:1s BWE fl+6].= +zll7l+= IMo(+zll6l]^l7l+)
_+^l 20021J 109 7.J+El ITaJvlTl sgrJ e+(fl$ql
^l 

zjl48;(l 6HoJ+aB_n+lgq(MEPC) qgql= rMO sl
g+ 'l + olg+ B77lta 412018 "l UN dEzl* 4
':lc+zl+ 427H 7l+ g8clB 5. + 510Bol +71-6l-9
trt. +?-l +{ql^lE "]]"J+tI+ IMo +a+ el 15$ol
atzlalfe{, oltr}l BW:9zll 29lrl 4+*.E+. 5-l d
Eel BW= €lel i€="l^JEg +7lrJ olFo_e. "J6lq
++HrJg +"H^J "t ^J4419 ul4zl-"tzlEgl "]'4 "l
+, E+ F dd+r+ rMoql^l Bwg ,r+, zJ4, +d
€Hl, ,J^t *ql +6J +^llB*9 xilCS +d +ql 9l+.
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4e-g *zle- ^J_-.4. 
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^l7J 

7l

4"J ol*q^J rfl +zl+(?) +Bg 6l-1 9lg €e ^J
^JE 

6J + flfltri. rEl+ 714= _H-€4 j1+9 
=gol4= r=9 j/+ g4e ggBEg 1eE Hg+. _rfl

rJl r5o1 4zl "J3 €eql 4,€I'Jsp+ _trE_s+'g 6J

"lqE +r-lql qlq'-gE .F lrl+a dEe Tlzldlil sJq

"tf.+. .J€. 6l= zf^ll E6J Tlz1614. Hl+ ++ r.t.4
ee 3 acllzl ^Jl4 "Jg ^lA=rllE ^ll46t= "JoJ, Ezle= ,tE= E-_L rz14a3-CEs gzlg zlTlq +:-
+. ^1146l-: 

ol+E -E_r'. ++dl,j1 6tzl 49 "J"Jrlls
gCdl dl= E+ol al,+ +ele+ HliEl: ,J q4 + frrl.

Yarish If, John Curtis ilr-r+ gzl-

l

I

sFTXE'tfri iliTlJ arBr! &-^l



E1 EgaolHuoL-Z7l
I E o- -ll o+-u

Ell"dffl P, ornplissirn$ P. leufo$fiel{l

AE r 0-r 2?* l0-15?

^tf8lt1'
aE I,000-l,500 lux - I,500-3,000 lux

u+71 r4L:roD (6+), l2r,il2D (2-4S)*
€*7ppm,9!ippmg+ 0ll3-4+ sE+iils

ss 5-10'C** - l0-15'C t5-20c

z+5xtu

s'd

45, I ,500-3,800 lru ^ 700- i ,000 tux

l4L:lOD*r ^ I0L:14D

t?ffi Ef 5 ppm, P! 5 pprn (4-6+3J +Il)
s+ oli3*4+ Elt.t ilg

F]Tl] ol.*q^J El]oJ+oJ 'J ^pJ-Zil= +4++ql= s=
+g-tr- Porphyra ampilissima\ P. leucosticta F €
"Jql 4eH+l= EE Al4Azlzl +4++ +r+= 49
€HJEll+ (E D. qlrJ4 +4 +g gETl tl+6lq ^ltiil= €c6i= rll ol= +g ^|tr-xil €c^lTiglE gs=
*+qoF++. ztg ^Jelql^lg =€ ^)7lE- 4gql^.1 =
€-ql el^l +El*Q ^l+Ti+j1 

ql+.
flxll ulloJ;|r. 9l= ^ltlxjl= 59 "J# ^l]E6lol €4ql

^l "J+EHoJ + ol*ql^J 4+ EqTl +qj^J .J^l-J qlc
olr|. z]]Et, "Jg^t+=ol 6t= qd^J d4 "J+ illE=
I 4:z 9l=rll olE 4l4le *q]-+ot +ql^J €41, all4r
6l] 

= a.ol+. EI^J=.e xl]E+ tsI*ql $aJ z{z}zl ofol
qq= 4i1 rrll +A+ deE Ets zl]qdlol 

^l€-61-71E ++. sdeot "J9 -ug1qq qc50l cADs €41
6lir zld HE= qlE=EJl zlzlzl El= ae €HlE qlr
zlzlzl +"J6Jr+r ++.

ol*qlE 
"lzll 'J ^14+ 

,J .J^l cl^l7l glrJ 6t+ ,J
oJ^]g 7l€4 .lrJg 7*= 4 olqn ZE a_E_g 

^lE+Zlql il= AEol+. r4+ "l* 4ql"l+ ,J +fl S
+zl-=g g+cl E.J€- AiL o,fa €x}]i +E €*€:+
ql +61"1 d+4.J €eg 4a 914. 6J€ os= q+d
+zl-e+ EL4l E.lE4, ^JplEzle+.J41 +d+^jF cE
9l= €+E ql+61 9$6lrll dq6lr 914.
?']Ela qlqlg yarish i1+= dl6+e+.J41 6l= +

6J*4g €:6lq ^l^Jl4oJr! 
ol zlulaNolg! +lA Apl4 .J

49 916}] dqg 6Lj1 9l+. "Jts-s. olul olzfl$ oJ^lg
ql$++^l oJ^lss d-"1 sg$g Hl]=6lxl 9+= "J^lg +l6J lazl €.oJ+ rJoll zlluJulzjE go|golzl eE
+rl *4 ^l-slg €zJol "Jqt7lE al4. fldlzl= +4
E r+7il 6l-^l g:e_E .J€ aol u+ olzlolrllt oJ.{

+dol #+ +49 ^f-z 
trllE."J ,J. rJtr+.:zEl+ 

"lzll 4
A6l Hl+qo} Elzl ?*9zI dtrl. ztzlg ?l€+ 

=q"Jolaldolr 4n+= ^J4e r +olE gdg "J= 4Eg
HJBoI+. r4i1 7la+EJ 

^14}6l-= 
jldE olxllgrJa|

-E- +eJot 6lzl glgzl-4= aol ol*ql^J zlu zl\} 6J

9 zl*9 *2 zlzJ F.Jq zlolj :=f;olfr.E+.
(chsohn @ pknu. ac. kr)

ta^l 1l

tt+gEB+e!7fle1 rl{l4F E+EJ

9ds
(.J+^J E +q "J++l ++A ^J'3 +ol€ r-€ )

+'Je 1993LJ 59 +AdB+qlg+€ql trl^Jl:r+ €
+Hol 7l]€g + trJ 1OLJol El= 6lls^l r F.Jg HJzl-

fl= qEq + A, g+B 
^zH9 

39 rztl 9fl4. €xt]
+A ^J H +E€+d (Environmental Biotechnology
Laboratory)g 6J+^J H +qL€+fl (Korea Research
Institute of Bioscience and Biotechnology, KRIBB)
4 22711 d+ €+d + 6l+s^J. 4+4qg= ul^il=
+ €+, +c$ag "l^J5+4 C+"l], ,l]6l]4C 

^lE_"J*9 sz11 €+Hq-e +dslq 9l+. ol+q^J El^1a+
g+Ee €4 991 4C7J,.J;<l+, ol$4, al.]l=J o_lrl,

r4n ql€os=J9 4qtg ol$ee EB+}, C+€
+ol €+gee Er-4j oJ6l:z gltrl-.

e s+eg €e^l7loJ 1eeo€ql a= 5ol4HE 4
Fql E"t +ql^l +Llle.l4es q._zoJ glil= if^l6ir
9l= ZIF++qL, €4qt, +41"J^l F4 gal .r+g d
4 ' C4 97, ul.<Jla+e+Ej ++Ea ^J4i FE s+
= =84 +4l_+ E + 91fl+. 561 +g.J s^ql^l 61.

€zl9l gql4sE +4+= =c 
4+E 4%F+^lql g

6J +a(f'fti+E, sreen tide), zla €-"l ^lcl{ olfe z}
+ fl+Elr1 ?Ifl+. olzlal +o}g €+Hl zlflol z-le.l

fl=.Ll+q^J trla e}++zlg*^l +zl-+l€+^ ,JE+
+f,tHg +C4 zlfl, :.al-z "lq +++B4qra olzl
g r+HE +flgE +g.J s^ql^J bla+ ql=Jg^J

9 CE.l . dEu €+g TlHlg ?*z + glrll Els,4. rggz

'J+EJ 2ss3uf,itlzl 44zl €Pgl 
^J +d6l= ^J B+o+d_

+El^lgg "J++es "bla+ qa ?= "l ELlElBql
rll+ €+"= zl*4"_e. +6JdfE^1, F4 €BtF4s
g + 9,1= n^E ^JEJ$ ded-ql^J +^16p4l 4dg +
915 Chemostat €4ts11* ^i^eg ol+sl Erl,\l=F9
a^J€tr- #E(.1. phycor.,20oD, +z+ Et^J+l zlzl
€*(Appt. Environ. Microbiol., 2000), -f4-,2 €+a
^l= F€I +Zl9 Ha+ +d EqElBGppt. Environ.
Microbiot., 2001) Fq^i €+9 e€g HZI Elfr.trf. s
A +g"JEl= d ^llzl4 ++A+^llE^J 2oo2L:! 6gql-:-
Ba+ +4 €+E ^ll44 fl+lzl"J €i Dundee 4*
9 coad r+E:aa.l"J sl+a++clql^l SrJg T11al

6l9qq, 6J+ H=+ +A9 g+Eejql 6Jel6l,jz ++
€+ osr+ g Sulaliz o;4.

trl^lla+E ql+EH.Jg 5l5J ++E€9 ^J4lg+-= C
Ezlgg rlg4 g+ +EJql^J Be sdg ?*41 ElH4.



+4++= dF4se gs4lgg a+ee^l ^ll+, +
*ol :' ulcE +41 ++€€ ^JtjE"t= ^Jl44 a^Je
€-+-H-6t:il- 9leLl, ?3 "l^J591 +61= ul.<ll=fi €*
3 oH* +lE.J eole €2l-9fi,+. e €+Ee 1eesLJ

tseJ 5lliAIHF 4;ll9luJ zl zlfzllp.rlBge "nl {la+

= 
ol+oJ +e++t'g ^J4i €+"= 3EA +6J61-E^J €

..JEtl*zlE "l+6J €+4 uH*, zoo-r, +EE tCE
EJ*zl €41 "t ^ll4}, +€ %rdEHl+zl ul]* 5 ul.\la
+g 4.+H]l.Jg glqi zluJ, "ldzl€ zItsq g44se
o]]tlg + 91fltr1. +e €+^Jtle= trl^ll4+ biomass

I +qH(Lett. Appl. Microbiol., 1998), 4+ql zle

'J.+E 4l+ 
=CH(Biotechnol. 

Tech., 1998), ulllZ.
+ +++ ^JE+dxll(Biotechnol. Lett., 2001) ,Hg 5
"l 914. ole]. eg 7l+€+= HtBo_+_ EixN tl,rllzl g
eJElq €+zH"Jxis os "ul.<114.+= ol++ ol4}El+l:
I jlCa+ "i ++84_ ^J4i" €+= +q4a ";+. 6J+

^J5+4 ++Eaq ^Jtlzlgql^l "l +o}q €+= d
il,+e6l-rll e4qol r19.9g.61 9+g Tee qtl-El

4. algal biotechnoiogy9 tsdS 4"|zl ^JE4lgq
dHJ4 g-€4ql 

= 
+g g ass 7l4g+.

"J+€ H +qr_€+fl g c Ezl_g H€E +^ll +"J71 +"J
ilEzl'fldEl(Korean Collect"ion for Type CulLures,

KCTC)= P€zls"e +r 9ltrl-. uldl=.F9 cuuure
coilectionoll Ell6J €zl9 +Cg 1989tr ullzNrllQL$

#tr.H il+Hs_tr.$el H6+ ++g S++os +"J
E9E^l ^l 4lEl *+. r + Micropipette
technique(Algae, 1990)3 "l+6lq 30€ strain"9 E
3l- ul,<lla$ +4, IL^= ol+oJ axenic strains +E(J.
Phycol., 1999) Fg Hl'Jetr- +E d+El ul.!la$
culture collection9 + g 61 9.9q, 2003 LJ+E] -9-zlzl

KCTC9 ul.rll=.S El'J(Curator)9 ?.J.tzll E]fl4. €
z]] KCrc= +4 B++4lql^l +4.J 4ssq ul.\la#
srrainsS E-+dt:/. fgxl-9lzll +oJ6t:1 94. ul.<Jla

F9 culture collectionql^l +qH+ +-soJ ag ++
e1-zl-91 96J B+ "t +C, axenic strains9 9-4, ^Jzl
_H_=H z]l$ f,ee ^J4gtrl. sElt +.ll ++o+zl-59
zlE "l Ea= F6ll H€dlj1 ?l= pl^il6+ +E ++
"l +€g q€61'41 dH6J + rcrc homepagegl FE
-t"l ++= €41 e.J Eln. +}+6J + glE+ 6J ql€ol
trf. ol-gi1l olel ag ^tEg zl44 " _+ +zl6t7l 9l"H^l

= €+^t=ol .E.€af:l 91t. strains9 zlEl-, ts€
strains9 +}+ F sF6+q1-cl clgH=g "Jg +Cr+
e47l €44eE gedftrl;l 

^J4+tr1.
€eE e €+Eql^l El^lla+ €+e+ +eJ6t.l qH6l

a 9,[= +,q €HIe= Chemostat system, Photobioreactor,

Fluorometer, Particle counter, TOC analyzer,
Scintillation counter, Radiometer, Epifluorescence
minrnsr.onp Tnvcrtcd microscnne Micromant-
pulator, HPLC, GC with Purge & Trap

nnnnonf rqinr PCR crz.t ^'- nnnl- or'.i^m f}tltrtrouul ruur I ur s uvr , r vrL DJDUUIlIt UUU! D.yDUUlll, vu r uu I g

room Fol gltrl. +s ul.<Jla#el +€61-q e €+Hol
PE6J 4+ 3HrJ 4xllel-€xl 

=+(SCI)e 
fe ullla

+9 d4 ^J.ll4 5C, H3+ =i, Br+ es, trl^ll

4+ ts}]oJ, 4# biomass f4H Fql +.J 4+se .I
s4"J ag +g4a+.

(heemock @ mail. kribb. re. kr)

Oh, Hee-Mock, Seog June Lee, Min-Ho Jang, and
Bvu nq -Dae Yoon 2O0O Minror-vsi in nroduction
a{ Alinrnnvclic qarttninnaa in D-limii^.1wt tvlLULUwJDULJ ayrut<tIIv)d ttt I ttllttugu

chemostat. AppL Environ. Microbiol. 66: 176-779.
Yea, Sung Su, Hwan Mook Kim, Young Jin Jeon,

Hee-Mock Oh, Hye Gwang Jeong, and Kyu-
Hwan Yang. 2000. Supression of IL-2 and IL-4
gene expression by nodularin through the
reduced NF-AT bindino activitv Tovir-.o1. Lett.
714: 275-224.

Lee, Seog June, Min-Ho Jang, Hee-Sik Kim,
Byung-Dae Yoon, and Hee-Mock Oh. 2000.
Variation of microcysLin conbent ol Microcystis
aeruginosa relative to medium N:P ratio and
growth stage. J. App). MicrobioL 89: 323-329.

Oh, Hee-Mock, Seog June Lee, Jee-Hwan Kim,
Hee-Sik Kim, and Byung-Dae Yoon. 2001.

Seasonal variation and indirect monitoring of
microcystin concentration in Daechung
Reservoir, Korea. Appl. Environ. Microbiol.
67: 1484-1489.

Yea, Sung Su, Hwan Mook Kim, Hee-Mock Oh,
Kye-Hyung Paik, and Kyu-Hwan Yang, 2001.

Microcystin-induced down-regulation of
Iymphocyte functions through reduced IL-2
mRNA stability. Toxicol. Lett. 122: 2l-3I.

Oh, Hee-Mock, Seog June Lee, Myung-Hwan
Park, Hee-Sik Kim, Hyoung-Cirin Kim, Jung
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using a bioflocculant from Paenibacillus sp.
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+aJ+fi4Etfl €tE++t=e.rlHd e!+EU
- 6t|5+dEE+4"1 

=gE =Hl6lq -

€gZJ
(+H +4}rfol g g E+&+E^l € ;6r-)

alTlE 6ltrl

sE^lctl3 1eB5LJ 10gql +e+tiTl+g +E +t
€+^ f;_n_uflgx-os €BElq, +4q4 6l]e+*4g
447lql 'J^ltl-i]l ul]oJ zl€g €4 d+61:Ell +ssl
zlbg 61,*qq, ol+ le8o€4el leeoE4ql= pzl-tl.
xlzl +e q+e+ !il+= + S+'I^Jos olr.Jzlgz]lHj=

"i 4=6+ +la^J+€. €l'J €"J HJ+ 
^l-gg +"J6fol*+.

20001J+EJ= 
=61 

++ 6lla+g + H= "l oJrl zl€
4lg 9+= +"J+olrl. Eo=l 2O03LJql: e4
(Codium fragile)fl Ezl-+ (Sargassum fulvellum)
"Jalzl€zHg "t 4'J +la^Jt}g ++e ;[:r !l o {. ol
ul ezluJ$ Eil%+ +E^J^l€- €161-0l +gol i]]Eg +^l
10,000mE ^Jt}.t.l qg.J=qlrll +^JeE +*6J Hl

9L+. EZIH]€-tt<g * zl4ol 3,ooo-5,ooogql ,l4El
i1 ?lq q *4 dl]a+e+ ulrafoJ _/45€- gg + fl
= 

6lla+ ++ee, ol4rl,.l-. 4+ qg"J=ql E6fcl
"Jal"l olsolzl:z 9le+, *4zl€ ,l]"J4 HBg €|dl
q ts+ ge qH"JSol r -"llqg g + 9lg .^olr+.
4= +B+4l4qtgE d+ql+^ qC q +g Br-Aql

ul4 ol* 9=_ 1194-" d]6,=, d€. €+4 sl= g6l-oJ
6]]a+ "Jzlzl€ ,}]Er- q +_E_+4 ++rl]*=ql T+€l ql+

= 
fl+ ^l€ =Hl7l 

elalol4.
g|qs 9r.{1dr4'ql^l +1161-rll€ 6l]a+ +fl €+el

%L-Je &al, ** 6]]6+9 +E+ 4 Etz}]'J. 541. q]

"J +A /l]d€- +l6J r1+a4"J "J^lzl€ zHHJ €+. C
zll, al]af, zl-g a^J€- gl.J rll+ +lr ]rl]oJ 7lH €+ F
"l+. "lzlg 6l]e+dE ?l]=zf9 +rL ++dl-:1, S+^l
€ 'l 6l]=+ ql+Fq 4l+"1 olgolzlJ. 9l_= €Aolq
*9-e €+ q]gg _H_*ol ol+qd+E +Lilql^l +.J
+ +H 4a+ dE ql+azl- +S6l-4l q= a"lq. "l
= =Hldl-q 

+q.l:z gl= gzl-: 6l]a+ d+zl-g 6J^1,

*9-e^l ,l-+ +F+ zt+d€- !=4L1.
(ekhwang @ hotmail. corn)

t^^l 3l

PlrilE[€tE Ee^l^HEf+ Eeg4gt E+d

"l d oll

(oJzll ql qf il +i A 
^l 

4=J ++)

"Jzjl4qr-i +a^l^H+Bg ol+l"H iL+ s+€ql=
++ -"]+^jq Henan Normai Universityg Institute
of Life Science9 +r+.J Xiaoyu Li E^1,71- 20o3kl
4g + El 6J+r+qrxJ] E 9 ApEC postdoctorarl
Fellowships9 zlfl9 Ho| l?5 tsr+g qlgtqj r.l

"J €+= +6Jdl:z gl+. .J+4elz]]H9 ql.l xlflzlzJ
g 1'Jolt+. Li E^l= 19868 Henan Norrn:rl
University, Xinxianggl,! olqr,<]., igglLJ Institute

-JHlEg Be 4Hg
zlu| $Ee 

=q^J^l ^l+-Ee= rl4 aH.Jzl9

4l4& #qHq 30Ba
ZfE 94E, slEl"Htl-+
B+gq €zl+ dE4
nl*z|9] 44E4. € zl
z| ufe EB+4l4qlg
$sft}t-s^lC* (*
* ol^}]"J €++).1 9l
il+ *ol+. -Ezltl
2002LJ 12gql "J+4
Elrll =+= 

6ln 9l:
*olq, zl+g +Eqlqr
o_tr. zt4= #A b+€
E+d +^l-71--Jz1l =i-6l-E +ol7lE d|rl

6l]=+= ++61-t- 
^l-

e|olatE "H4.J^lql gl
q^J $Eq 6.qd9 -il
=: ^l+3 se_4+.
+4+el d]=+ oJ^l C
tl%Ig 70vo ol j-ol ol xlgoll.rl ^J4lElq, 49 E= oJ=

^l 
6lla+ +g 6J4Hql d-J + 9l= +l+El ^ile €"J

9l-q:(14-tr,l.l6l zI-q-H-o rl s/lrr t!o! rHdTr-o l=7]
rol_Q-2 HliL Trlz!\\oL o - t'-il-l

qg+*tI[*fg
gE+tlse.i.!Hs

E E5#*;Si **l{l il



of Botany, CAS, Beijincql^l 4^)., 2001tr Institute Hokkaido44 Muroran €+iql^l )4 Derbesia4
of Hydrobiology, CAS, Wuhanql^J E^lql+l= +l5 d€}^le+ ul.tllfa= g+{t F dzll +Hqlqt'L CEqt
*eq, +s E4g rl+r+ A+. 4ql^J d"J€+ge_tr 

=+6l._1 
9lb olrJ slE^t7l E+

(envjal@ijnc.inje.ac.kr)'J6lrll Eq+.

l. Liu, Yongding, Lirong Song, Xiaoyu Li and zlzl4.zft : F$dzt€ol4(Transmission Electron
Tnnqmincr T,irr ,O02.The toxic effects of Microscope)$ d;<ld(electron beam)€ I+og 7f+
minrnnrrqfin-T.R nn embryo-larval and juvenile pll.la + zl*+I dztdg,,.l-eoil F4^14 "Jd9 dzl
development of loach, Misguruns mizolopis zlzl* E= €d7lrJ& zl4 €*+ol+ ^l4lg+ql a
Gunthe. Toxicon, 40:395-399. dg "*+q F^l++. ol dztg nlzlg zl+ d$ql q

2. Lt, Xtaoyu, Yongding Liu and Lirong Song. 4 trts+. F4dxt€"lAg +E]]g4 ;llt{ol +lq+
o^n1 rr.,+^r^^i^-r atterations inisolated q+l +olql^l *+q: €ul?oga] 4+ d€^lEELWW L. V.y UVrUErU4r (

honql-ncrrfac frnm common carp (cyprinus carpio ill+ trl^ll+== +4e| + il:1, Egdzt€"laHql grrv Pq uvv./

r ) cvnneod in mi4lesystin-LR. Environ Toxicol., -J +Ee "i Ezt9 
=rll9+ 

EEE +4.J + 9l+.
76:577-522. +4 "l E"J : z]l4} sl^l.; JEOL Ltd. (Tokyo, Japan),

3. Li, Xiaoyu, Yongding Liu and Lirong Song. Eg; JEM-1010, 6l]^JE; 0.2 nm, z]-*d.J; 40-100
2001. Hepatocytes culture of the three kinds kV
freshwater fishes. Acta Hydrobiologica Sinica, zlzl$clzl : ?HqlqL jl d Eol 4 +^J El ,r.+
25:107 -109. (smboo@ cnu. ac. kr)

4. Li, Xiaoyu et al. 2000. The proteinases and 7l7l?,xl : *Fd#+ 1034 dE]: (059) 821-6555
their activity in the tissues and embryogenesis
of goldfish (Carassius auratusL.). Acta
Hydrobiologica Sinica, 24:128-136.

5. Li, Xiaoyu, Lirong Song and Yongding Liu.
1999 Strrdv nn the nrodrrction defcntion and
toxicoiogy of microcystins. Acta Hydrobiologica
Sinica, 23:517 -523.

6. Li, Xiaoyu et al. 1998. Scanning electron
microscopic study on the ce1l structure of
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