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Abstract

In this study we developed the analytical methods for the determination of three
neurotoxin; anatoxin—a, saxitoxin and neosaxitoxin using HPLC/FLD system and this
analytical methods were applied to real sample; algae culture and algae extracts.
For the HPLC/FLD analysis of anatoxin—a samples were concentrated on WCX(Weak
Cation Exchanger) SPE and then anatoxin—-a in concentrate was derivatized with
NBD-F solution. Supernatant was injected on HPLC system. For the HPLC/FLD
analysis of saxitoxin and neosaxitoxin samples were separated on the column and
then derivatizied by post column reactor for fluorescen detection. For post column
reaction of saxitoxin we feed two kinds of reaction solution; Oxidizing Reagent of
which composition was periodic acid(7mM) in 50mM potassium phosphate buffer, pH 9
and acidifying reagent of which Composition was 0.5M acetic acid. The LOD value for
anatoxin—a, saxitoxin and neosaxitoxin in HPLC/FLD method was 24.3 ng. 35 ug/L,
27 g/l respectively. We determined the anatoxin—a content of lyophilized anabaena
flos—aquae and 20 pg/g d.w. of anatoxin—a was detected. We analyzed saxitoxin and
neosaxitoxin in algae culture media and extracts of lypopyllized algal cell cultured
and that of Deachung reservior. Saxitoxin and neosaxitoxin in real sample were
below the limit of detection.

Although there are various water treatment processes for removing neurotoxins
were suggested no process give simultaneous and complete removal of neurotoxins.

It was cocluded that nanofiltration which reject material by size can be a process

for removal of neurotoxins.
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t}. Saxitoxin¥} neosaxitoxin
L Aphanizomenon flos-aquaeo|~ &7
Y=g o] Eulo] o] EAE U=

ez vt 18y saxitoxin} _‘19} U
HAE AAFLRE] TF9 Ay E5e
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Saxitoxin¥} neosaxitoxin< HPLC-Post
Column Reaction WOz &gt o]
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o|tol| A TFEHES HISFe] 3} Saxitoxin
3} neosaxitoxin® Al&A A= Weak
Cation Exchanger@}:= SPE(Solid Phase
Extraction)"H-& ARS3Io] 21745491 saxitoxin
= F=oH HaL, oAl 553t HPLC/FLD
2 AZ3M, o] W post column reaction
WH S ALE-SHA] "uk. HPLC-Post column
Reaction-FLD®HelA Saxitoxin®} neosaxitoxin
2> Ag¥#E ¢ 7.0 mM periodic acid in
50 mM buffer(pH
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< £4L 0.5 M acetic acidz® 3t 23}
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Column Reaction-FLD ¥ Z7AwS A
Hatalt.

sodium phosphate

o.Mz ¥ 2y

1. A9A%

1.1. anatoxin-a
THFE o7 Ax AAE AAY 2S5
AFg-gtt}. Anatoxin-a®] FEAE Al ok

NBD-F(4-Fluoro-7-nitro-2,1,3-benzoxa
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diazole, Sigma)E AH&sI3lal &ujel A&
%= Methanol, Acetonitrile, TFA(Trifluoroacetic
acid)¥= HPLC grade® AR&3lqlch. a5
Z%(SPE)E WCX(Weak Cation Exchange)
3 ml cartridge(Supelco)E AF&-3}%an},
EFEHL AG. Scientific AF2] (+/-)anatoxin—a
fumarate (CAS No 64285-06-9, M.W.
281.31) AR5t} Concentration Workstation
2 TurvoVap II(Zymark), SPE Cartrige
Station : Varian VAC ELUT SPS 24%
AEEETE A gH| 2 HPLCE  Agilent
Technologies 1200 series(G1312B Binary
pump, G1367C Hip-ALS SL, G1315C
DAD SL, G1312A FLDE AF&-3}3it).

1.2. Saxitoxin, Neosaxitoxin
Saxitoxin+& wA]3t7]9]g &0+ (100
mM sodium heptane sulfonate 10 ml +
500 mM phoshoric acid 30 ml + DIW
450 ml + 30 ml acetonitrile = pH 7.1
with 1IN ammonium hydroxide)E& A}-&3}
AF3} A (Oxidation  reagent)®= (350
mM periodic acid 5 ml + 250 mM
disodium phosphate 50 ml + DIW 150
ml= pH 9.0 with 1N sodium hydroxide)
5 ARSIl RES-EZAAI 2K Stopping reagent)
2 0.5N acetic acid& AF&3t9lal XT&
2 Saxitoxin® EFEZL Sigma A
Saxitoxin diacetate salt(CAS No 35523-89-8,

93
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2.2. Saxitoxin, Neosaxitoxin
AA = T o3t

oo A A
o] =AAZ3 A& 10 mgel 0.03N acetic
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gsge o
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W FA7E 7 e el

=
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Table 1. &% Hgu]x ZA.
Anabaena Anabaena Aphanizomenon
flos-aquae circinalis flos—aquae
Strain number AG30010 NIES-1645 NIES-1258
Media modified BG11 NaCB CT
Temperature 25T 25T 25T
Light intensity 30 pE/m?/sec 30 pE/m?/sec 30 pE/m?/sec
L:D cycle 12L:12D 12L:12D 12L:12D
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m 23 % 0F M AER F7h Ak dFEe FA
714§ =5 spikeste] SPEE &3 F&F2
' THENAES A A5 4 (extrapolation)
1. Anatoxin-a o7 1 %2 Hesle] dolz prEd
. o] &3 wlaste] AA=d 1 L4 TA|A
Anatoxin—a< HPLC/FLDHS %83} o] Aast AT 97%9] F4H S AY
- [e] L = = A

B33} A A= 7l ¢
B o 4[LH;1 ARt A= -ﬁ]r:L——% lj t}.  anatoxin—a®] HPLC/FLDHH A 9]
el Auldo 500 ngel sl EE ge 900 ng, 500 ng, 1,000 ngel

o
g 73 Foaart. A4S ‘JrEMJL %;};
RSDzto]l 0.32%% w9 4353k k<
ok EEHARe 3wl s et %E?l Zj
=3 TYF = anatoxin-ad] Fx
81 pg/LolATh 1 Lo FAd Hes= 4

/\‘] =
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Fig. 2. Anatoxin—a #%4(HPLC/FLD).
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2. Saxitoxin, Neosaxitoxin

2.1. Saxitoxin
Saxitoxing HPLC/FLDHS %83}
AT dio ALY AEZHAE B 9

sto] Moo 0.5 pg/meel Gt F
TE&NE 73] FHsTh AL S vER
£ RSD#to]l 2.30 %2 %453 #S B
th AR 3ulel dlFEtE w=d A
3= YT = Saxitoxin®] =% 34.6
rg/Lol Atk 20mg4 A EA8E A5
ZA] 1 o &k 4%5¥7ﬂ~ 20 mg®] z=A|
NBRE FHee 4§ 3.46 ppmlug/g dw)

o= 72”’?} 5]913} ZZﬂ’\]EOﬂ ek 3]

< AAE " FEo]9dd v X“ﬂﬂrXq
o] glom= olZA o=z A F9 saxitoxin
o] 100% FZE &2 FEHX+= AL 7}
A3}, Saxitoxine] HPLC/FLDHH o A €]

AP 25 pg/L, 50 ug/L, 100 ug/L,
200 ug/LOﬂ 3|3+ Saxitoxing =43}
3 & HPLC/FLDZ Z743te] 7Hzdd 24
g AF} r*gho]l 0.99 o]ao® whgo] ¥
A3t 2ol gk Al YRR

2.2. Neosaxitoxin

neosaxitoxing HPLC/FLDWH& # &3}
of EA% "o A HEUAE 27
}01 quﬂakoi 0.5 pg/meell dgsh=

ol

_?4

FEgAe 73 FASATY. AR S vE
W= RSD%}O] 1.80 %2 ¥33 3hs 24
ot Aol 3ujell et =< A
=374l F9J 5= neosaxitoxing &

ol

27.0 pg/Loldtl. 20mgd] ZAS BAe=
A ZAC gk gHAEsAE 270
ppm(ug/g d.w.)o 2 AAL FAt. ZAAE
of gk 3|FE&S AN we FEol9d
U2 AAgAo] glomz o2 ow FH
9] saxitoxine] 100% FZEWZ FE5
o]x|= A& 7FA3Y} neosaxitoxin®] HPLC/
FLDW el A o] A%Fde 25 we/L, 50 ug
/L, 100 ug/L, 200 pg/Lll 3938 k= neosaxitoxin
FEAss & HPLC/FLDE =A 3}
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Fig. 5. HPLC/FLD I=rE = ZANS).
3. AR ZL9 FAT B¢ permanganate’} QEHT ©f f@¥A o]}
= AL #2139t Membraned o] &3
2 AFdAME AAFLe A Wt ol yt FH M= celle] AA7F 98%0] 4
of sty TS T3 2AE ST o]Foy#]7] uwfiEol Single spiral wound
Rodriguez3)%5 3 Hoegerd)%ol 2l3td A nanofiltrations ©]-8-3F microcystin?} Anatoxin—a
o] SH-oAH}-ARAT Y HFFTAHAA o] AAE 96% oo e YERNSTH
= 9E2EF 5427 gA AAEHA gen 1 olef Fo] Hx{F AT 7|EY FAHY ¥
AAEE dAA7F &t} dE 50 3 mg/L & o] gt AAs= Aol oHI T
o] dAx=E AP H+= -$o] Anatoxin-a Z4E AASE AsEFAoly =8 EA
o] AAEL 8%l EHsich. whH o FEAE 22 oy 7HAE ZALEARE Ao (HE
stet dAder M= 7E AFAgele v 2%t AAB=ELE AANNE Abst oy
02 wle] A2 A~ 9] Ao 71 2 3s} =84 T oz ZAMEA gt
ot A7 7HA] Rad 22 AgAEE F Teixeira” 5o olaha o#] 71x] 2AE @
2 microcystin—-LRel] thdt Holglxx CYN ZF 5425 TAd AAGE FHoE 7
I} Anatoxin-acll w3 Hi= AL gl T FEe A oy FAHoRE ddy
g ol 9= Anatoxin—ad AR3bE=
Table 2. A& g FF=Ag 2ok
Analyte
Applicab Microcystin Anatoxin-a Saxitoxin neo—Saxitoxin
Method
Effective but | Powerful but
Ozonation concern of concern of NR NR
DBPs DBPs
Chlorination Effective %?p{ffgﬁlmaet NR NR
Permanganate Effective Effective NR NR
Chlorin dioxide Intermediate NR NR NR
98% removal
%I{I%rr?giafiriteration) (Microcgfstis 96% removal NR NR
cell
Effective but | Effective but
PAC or GAC high dose high dose NR NR
required required
NR : No Report
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d G- Ao} wmgEA o] A
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Sol frEAstste] SAsv AA -2
Lol A "1735/\4 HEo] &

HPLCE Frobe AWl AP A
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]_
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