#2FEEA (A 2H 1%
Korean J. . Malacol.
Vol. 2(1) :13—25, 1986

g+=Ay t} & 7] (Semisulcospira spp.) 8 F&FF w9 F5
A 2 Foke AFAM #I FAAF

Aadieta oo Z|gEtud

e« FHolal - HEZ - o| 2El
= Abstreat =

Residual Chlorinated Hydrocarbon Pesticides in Semisulcospira spp.
(Gastropoda: Pleuroceridae) Collected at the Endemic and
Non-endemic Areas of Paragonimiasis in Korea

Seung-Kyun Im, In-Sil Joung, Pyung-Rim Chung and Keun-Tae Lee
Department of FParasitology, College of Medicine, Yonsei University

One of the most medically important snail species of Korea is Semisulcospira spp., a member of the
freshwater prosobranch family pleuroceridae. The parasites that these snails transmit to humans are
mainly Paragonimus westermani and Metagonimus yokogawai. On the other hand, Semisulcospira snails
are edible as a foodstuff in Korea.

The present study was first aimed to detect out residual pesticides in the snails collected at the
endemic and non-endemic areas of paragonimiasis in Korea and to make relationship to the
detectability of larval trematodes shed from the snails.

In addition, water specimens from the habitats where the snails were collected were sampled and
analysed to elucidate environmental conditions of the habitats.

This malaco-ecological survey was done at 7 endemic and 3 non-endemic areas of paragonimiasis
for about more than 2 years, May, 1984 through October, 1986.

All the water smaples both from the endemic and non-endemic areas of paragonimiasis showed
normal ranges of the criteria of upper freshwater streams, with lower B.O.D. (0.4~2.0 ppm) and higher
D.O. values (9.5~11.0 ppm) than those in the large river systems

Infection rate of digenetic trematodes in total snails collected was 6.7%, but no Peragonimus
cercaria was detected out at all even in the endemic areas of paragonimiasis. The ecological factors
affecting Paragonimus larvae in the snails were also discussed.

A total of 9 chlorinated hydrocarbon pesticieds was targeted to detect out from the tissues of snails.
Out of 9 pesticides, aldrin, beta-BHC, p, p-DDT, dieldrin, DDE, lindane, heptachlor and heptachlor
epoxide were eluted from the snails. The highest levels of the pesticides were mostly detected out in
the snails collected from the Donghae-Chun area of Haman and the Kangwha area of Kyongki-Do,
where the lowest infection rates of trematode cercariae (0~0.5%) were revealed.

The possibilities that the residual pesticides in the freshwater animals including Semisulcospira
snails might be transferable to humans were also discussed.
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A 1F75524 &7 57 el dln glrte A, o
Z hie thEr) AR A8e 2 s ke AAE
o] glrh

th& 7] & Pleuroceridaes} (Fh) o] 4-3}0] glog =
AYeE ol gl Fat UollF (snail) o YFo 24
(Chung, 1983) B/ (1938) & vhe7]7t U= 4 4k
7R 2 Ao Fha Aae] o] AA T £E 5o 8l
& Bauslw glovt B2z Aea A5 A
2= sjelslr] JE AAolv), wuk HAFF Y 2w
oF F3o| Ard o] oh&rle) FX o AT BAZ} 3L
on, AFAAAS] AR} A4 g wlAe] A
ofgko] F zZlog AtadHvH (&, 1970),

£ (1965)& =57tk A7l FEAANA ol A
g xoke] Foleo g 2}F-2(Clonorchis sinensis) e A
1570554 A58 7 A 2 S5 gaoolxe] H
g A Eel AadE 3 ¢l gdew, Kwon¥
(1972)-& T2} a| R oA 2AF fFrldLA 4%
A7t AEPE LA poalde g3 AE A
o g vl glet, FFe g oz Qs AuA Y HEh o
7] ATl 2 Fae Fof 7| P EFRe HH=
37 A= t¥o] Loz AP AL Helaks
(food chain)ol <3 <Al F4 AESFH
(bioaccumnulation)©] 4] 78l Z5 ¥ 757 2ejE 7
¥ Aoz As=hd g7 A6l g grake] A
Z3 o] Z olgt sl 5ol Svietell A A3 vl gict,

geld £ dFe Fl dF HEE(Paragonimus
westermani) SrA = 4 3} v|gtd 2| o A Foll A 7 E
AA s | d4A w4 FHEHA LS 2R, A4
o 4 A 71 AFEF FEREANE o-eE ZA e
Ae|A A7 FofaE WS =9stA g Ho|of,

Mz ¥ Yy
1) ZAHAAS

1984 59551 19864 1090) 2 I3 g3 2
dAY ez Jeidl A= AaE, AohdE AIE, &
£7 9AE QY34 5 AR 4 BYE HFE A3k,
A71= AHT A4, FHYE FRUA QLT AN
Aoz sl ol ® AR HA6NA A4
shel +3¢4€ AFHH

col2g)

2) chavlel My

MNAA £ el 2 As]o] 57) Aol 4] strainers} D
-frame net® 45l o571 § Mg 2 ¥
Z1BEEF FF 29E 2AE22 Agslgle 9%
1+ —70C deep freezere] ¥@slwlA A-F5¢ AZ2 8
o= ARgsigich

3) 5457 F0l%2% (cercarial trematodes) 2]
A

5% sodium thiosulfate® 2% 4% (deionized
tap water) oF 40mlE Z 2] Fhol 2F5x F vl
2] 717352 Fof oF 484]7)-F-9t goose-neck lamp=
25 A Aol AT F 523 ZE o] AFFE
7] (digenetic cercarial trematodes) & %8 n]
7 (dissecting microscope : X 60, A/Q)3lol4] &al3}
Hdi, 949 2L 7R vhlste f&5A g R0l
&% rediag MY sglcH(Miyazaki, 1961
Hamajima and Ishii, 1963},

4) X2 =AM

71y E&E4b28 (dissolved oxygen; D.O.) ¥ MEsf
8t A4 @ T2 (biochemical oxygen demand; B.O.
D.s) : A1&5 BODYel 7| Z7} glo] A5t AH3 F
£ A¥42 $4bsle] Winkler's azide modification
methodol] &3k} Akl r} (Standard Methods for
the Examination of Water and Waste Water,
APHA, AWWA, WPCE, 1981),

) J1ekrE 285 5704 BODASHF s 7
BIE 7 Ao Algslglen B E AAVES
B A7 Ak (B <8886, 1980) % Standard Me-
thods for the Examination of Water and Waste
Water (APHA, AWWA, WPCF, 1981)el] &3} c}.

5) t&7] Mol SAXHE A

oE7] AW AedEFHE 2 AOAC(1984)
Wol wie} 2283 Gas-chromatographyd 2= <)
shedch

7h) zHzete| &&  Deep freezer(—70°C) ol 23t
3 o575 5o AAS AASG F A4 AOA.
C.(1980) ¥4l atet AAsigln AF5E 53
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+ Na, SO, (anhyd.) 100g

re-extraction

blendin of residue
+pet. ether 100ml  DeNTE | i TS m
pet. ether,

2 times

suction <

residue i—)| extract

rinse with
25-50ml
pet, ether, passing through
3 times Ns, SO, column (45X25mm)
P
eluate
evaportion
=
fat soln.
transfer to the vials
& evaporation by a vaccum
desiccator
-
weighing specimens
clean up
Fig. 1. Flow chart of fat extraction for the determina-

tion of pesticide residue from Semisufcpspira spp.
with petroleum ether.

ik, & AAL AATL 7] 10~ 202 1009
Na,S0.(anhydrous) ¢} & 4-& & 4 ether 100 mi&
92 Virtis homogenizers 227 blendingdl vh-5 ¢
#2% 7t buchner’s funnelel] &7 F2Z92 o 7slg
o}, o] Bol| }A] 50mle] 4% ether® 2 blending
3o A7 o 2 FENE A FEA7 Fes, o
#A& wlE3d o} buchner’s funnels] WolglE zhed
ol 25~50mle] 4 etherZ 33 Aol = ol
AFxEd3 25 F3gic,

o] FZ1-8 Na,50,(anhydrous) column{45X25
mm)el £34]z & evaporatorZ 5ml7tz] E&471
% vialdll 7 %2 vaccum desiccator® ¢|-& A-F4
gol A kA WeA A|lse FAE S35t (Fig
1.

ola] AL8-5 4§ ether(petroleum ether):= Verdi-
ck & Jackson#} A|E-2] gas chromatography2-2 A}
&3kl

L) FEA|Z22| M (cleaning up) :

a) Acetonitrile (CH,CN) Partitioning

FAE SAE A B0l 44 ether 15ml?} 4 ether
2 347l acetonitrile 30mle Y3 separating
funneloll £ 1¥7F AA £E5o] F o2 acetonitrile
&7 A+ etherd& 8 Az k. 225 acetonitrile
& T 650 ml$} T 2444 40 ml, 45 ether 100
ml7} E°3l< separating funnelsll £z A&7
+ 33 ubEsle] acetonitrile 2§ Eadle] A7]e
separating funnelel] =5 3H¢ oh-& 35~45%x7 417 &
Fol 27 uA kgl

+218 olele] FF438 o2 separating funnelo]]
%7 ¥ A4 ether 100mlE Y3 E£E oL A7 4%
etherd-g a9 M4 etherz3 §sigic), =olAl 4
# ether&2 Ytk Na,50,(anhydrous) column(50x
25 mm)el| E3A]A evaporator® #E 28 5ml7bA|
F&A719 % (Fig. 2).

2 AYel| A& acetonitrile® KokusanAl A E 2
AZEF Lo =4 Teflon membrane filter(0.2 zm
pore size) 2 o 3}3le] gas chromatographye] £ 3}ed
AsEd el gle 78 Falsh] AR, =3 2
£ Alofe 2 A5 Na 80, (anhydrous) & MerckA} #)
52, NaCle AlFelA 793 EFAEE AHEstgich

b) Cleaning-up with Florisil®

FloridinAte] E# AF2  Florisil®(60~ 100 mesh,
Kanto Chem. Co., Japan)-2 130°Ceil4] 541 7+%5-¢k 7}
dlod 43 A7) F 27 25 mme] 2] el 5emEeol
= packingdtz 29o] Na,S0.(anhydrous}E lcm
packing?}e] 4 ether 50 ml$ £ okA 3} A]7)9ich,

%24 A2 5mlE #=HE Florisil columnel] &)
4% ether 5ml2 74 4o} columno] §244]7|3ieh
F&35 A 52E Z4] vialol &4 vaccum desicator® 3
FAzsHFig. 3).

oluf] 7] £o] = Al&H ethyl ether: Tediar}l A 5
2 2 94] Teflon membrane filter(0.2 gm pore size)
2 oy 3}3}e] gas chromatographyell 2] 3}e] A &2 o]
S RS FlEe AE-EE

c}) ZHf #2192 seke] 53 223 Florisil
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extract !

qsd - A4 - AH

+ pet. ether, 15ml )
+ CH, CN satd. with pet. ether, 30ml

1

shaking for Tmin. & standing

pet, ether 5 | CH,CN
layer layer
+ CH, CN satd.
with pet. ether
30ml, shaking +H, 0 650ml shaking for
3 times +satd. NaCl soln. 40'-”) gtSa-r:tdSi:;c. &
+ pet, ether 100ml|
[ 1
agueous pet, ether
layer “| layer
+ pet. ether 100ml
shaking & standing
ohce’
passing through
Na, SO, column
{50X25mm)
etuatel
evaporation to 5ml
concentrate
transfer to
Florisil celumn
Fig. 2, Flow chart of clean-up procedures of fat solution extracted form Semisufcospira sp.

for the determination of pestides residue,

pet. ether extract

loading to Florisil column
& rinsing with 5ml pet. ether, 2 times

1st 2nd

elution elution

with 100ml of with 100m| of
6% solvent 15% solvent

evaporation

.Florisil column

.Eluting solvent
. Flow rate

Fig. 3.

[eluate] [eluzie]

evaporation

Gas Chromatography
: glass column {22mm/diameter)

Scm Florisil, topped with Tem Na, S(
prewet with 40—50ml pet. ether

: 6%, 15% ethyl ether/pet. ether
: 5mifmin,

Flow chart of final cleaning-up procedures of

acetonitrile eluates through Florisil column,

column eluate® 4mle] liguid chromatography$
benzene(Kanto Chem. Co.jol Z4slo] 2 ul4 gas
chromatography (Shimadzu GC-7AG, Japan)ell A}
sted zH5oFEe SAs o, Sl = A4 benzene
o A] Teflon membrane filter (0.2 zm pore size)el| &
#3t 7o et

Gas®] flow rate+ 50 ml of nitrogen/min, detector
temperature= 2407C, column temperature:= 190C,
attenuation senstivity= 128/10, chart speed+ 5
mm/mine 2 3} or 2m o9 columne| AH=x|A
(stationary phase) f=|#| 2% 1.5% silicone OV-17
(Shimadzu Co., Japan)2 AR&3slgir},

7] AN Fr]| LA Af-Fotse 457 9
sle] 24 BFE FETAL UG &, EF 019
47 %<k (standard polychlorinated compounds; ana-
lytical standards, Ultrascientific Co., US.A)& 0.
25, 0.5, 1.0 ppme] === benzeneol| 3 4A|H 2 pul¥



P4 4719 FE3F Fo1+F ALY 2wk R4 B zAF

gas chromatographyel| F4b5le] =43 chromato-
gramel “epit 23 (peak height) 9] Fo]& &3 3}
BEFETAL #HASIAT,

A 85 FAlele] 24 H chromatogramol|4] T2f
7|1 aA soknt A s gl Fel & At BF
FEFAC o AS A8Y T 4lEsin 3
43 benzened] oS Fafl Fokel Fake A4E & A
+ A&l FA(wet weight)2 el pg/g/wet
weight T2 S ©lasigdc

2 7

1) c}&7| (Semisulcospira spp.) AN S&=g
E&F% FolRs

AFFUHAAge2 4o Aelde e F ¥is

o AT Adisk A7l 33T 4] AlFelA AR
H F 7807t2] 8] o718 241 ) 2% 52RlEelA &
FF FelfrFel Aesol F A EL 6.7%5 24, A
A AEEL BAE7] 2.1% 24 714 E3kn A3
°o] 0.5%=2A 7pa wekon ddF ohEr)E 3.9%9
AE2EE 2 Table 1),

AE5H HolFE2 Cercaria of Metagonimus
yokogawai, Cercarig incerta, Cercaria nipponensis,
Furcocercus cercaria®l Cercaria yoshidaes 5% ©|%
ov 817t EFE ol Hde] Ha Bl £ 4.0%24 7}
F wden HES HolfEL o= Ay A&
wstet, 53 23R4 AR F 1910129 o
7] ME 5 1ekeoll A 222719t E & FalfEe) A2
HadE Felgch(Table 2).

)

Table 1. Infection rates of Trematode cercariae in Semistticospira spp. collected from the endemic areas of paragoni-
miasis in Korea
. . No. of snails .
. No. of snails st 5 Infection
Date Locality surveyed S infected with
examined ot rate (%)
July, 1985 Bogil Islet, Chonlanam-do 154 34 221
Qct., 1986 Kangwha, Kyongki-do 192 1 0.5
Oct,, 1986 Haenam, Chonlanam-do 434 17 3.9
Chisan-kyo 60 0 0
Kusan-kyo 88 1 1.1
Donghae-chun 144 1 0
Kohyun-kyo 47 10 21.3
Susung-kyo 95 6 6.3
Total 780 52 6.7
Table 2. Incidences of larval flukes shed from Sem/sufcospira spp. collected from the endemic areas of paragonimiasis
in Korea
EApval fliike Bogil islet Kangwha Haenam Total
No. posit. % No. posit. %  No. posit. %  No. posit. %
Cercaria of Metagonimus yokogawal 18 11.7 1 0.5 12 2.8 31 4,0
Cercaria ncerta 10 6.5 0 0 3 0.7 13 1.7
Cercaria nipponensis 2 1.3 0 0 1 0.2 3 0.4
Furacercus cercaria 0 0 0 0 1 0.2 1 0.1
Cercaria yoshidae 4 2.6 0 0 0 0 4 Q0.5
Total No, of snails examined 154 191 434 780
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Table 3. Chemical analysis of waters in which the Semisufcospira snils were collected

Items of chemical analysis *

Areas Total

Hardness alkali-
nity

pH D.O. BOD, SS. CF NH,-N NO,-N PO,P

Endemic areas

1} Haenam, Chonlanam-do

Chisan-kyo 68 107 0.4 1.1 2.5 0.0 0.140 0.0074 47.0 200
Kusan-kyo 6.6 10.5 1.2 2.0 11,2 0,02 0.120 0.0074 50.0 15.0
Donghae-chun 6.6 107 0.6 2.2 8.1 ND 0.050 0.0074 42.0 12.0
Kohyun-kyo 69 105 2.0 1.9 10,2 0,05 0,090 0.0148 53.0 200
Susung-kyo 68 105 1.6 1.2 102 Q.05 0.002 0,0074 50.0 18.0
2} Kangwha, Kyongki-do 6.8 106 1.9 1.8 5.6 0014 1.300 0.0820 47.0 16.0
Mon-gndemic areas
1} Daewha, Kangwon-do 7.7 9.5 1.3 80 29 ND 1.300 ND 45.0 15.0
2} Chungpyong, Kyongki-do 63 11.0 1.0 3.7 6.5 0170 2.000 ND 49.0 20.0

* Unit : mg/l {ppm)
ND : Not detected

3 votm, dEVop4 A4e) Q4 Qo] AtE SR
Foll e A& o] A= qtEn 44 F4+ 10 ppm
71 pH, 84142 (D.0), WEEE AL4AD(B. dA 9% Ao] aT=, AR £4S v ke
0D) & ERTEE(SS) 1 AAA) 870 2|92 pHAE o} A7} ol FalA a4 A= HEHE ﬂ]fdﬁ&
6.3~7.74 %A 2% Selte}l 5 AFE o/l xHelA 0.01~0.17 ppm HHollH A& al
ol o Az g8 ¢ AP T AL (dissolved 4 ol A= AR Aol s YA AL zﬂﬂl
oxygen; D.0.)& i3}z o] 9 5ppmo B 717k WL A = z1odef| A 0.0074~0.0820 ppm“dﬁi@fﬂﬁiﬂ}. g
2 ®go} 7|g} A|9L 2% 10.5~11.0 ppme] HH vt ol e Ad3tA e 4387 7] & (Federal

2) cha7l MAR|S 3

lﬂlﬂ

r.rr;?:.r1n

gk, dieA e §E A4 ko] 9.5 ppmel e} Stz
sag A 71E R el 5.0 ppme]Abe] o A L-E AL 0]

B2 AlFelA g7t A gleE 2 5 Sl

A&t aba 4 = 2k(biochemical oxygen demand;
BOD)& 42 #2718 243 A4Aq Beg A
9l 1.0 ppmol el & A4A e glo] A= AEE
+ 912-& Ahetdt ) 87 A4219 B.OD.A7E0.4~2.0
ppmal AL 25 AR 39S & 5 YA, 5ol A
AR mFofAe FHugEe] ¥497t 1.1~8.0 ppme]
oA A8 15 T4 A247FA 25 ppmo| 55 BA
a5 449 rt(Table 3),

L}) ¥ao0l2(Cl), etz oy B4 (NH.-N), Eit
A B4 (NOs-N) ¥ 2l4bd 2l (PO-P) : AR A 870 =]
ol ale] Piol v 2 Y7 2.9~11.2ppme]
o4 $zivtel S84 +AZ|IEH|e] 150 ppmict 45

Water Pollution Control Act, US.A,, 19779 25+
S e 49 WAz A ZARHelA
0.002~2.0 ppme<] 2i=H(Table 3),

c}) & (hardness) R & @2/ = (total alkalin-
ity) | 28 Al A= UAE 42.0~-53.0

ppmel 4= £ ote| = 9] ¥l 12.0~20.0 ppmel %
o, fElvety SE A/ FoRE F 2 A5 300
ppmo| &, & 47el 5.9l 791 5 ppme] oofob Bt
o]Z £AHA7Fos e A YES A5 & &
2Z+2] = 7} CaCO,.E 4 20 ppme] 4eleof 3o}, 2AAH
9] & g o4 ATy FADATEFS 4zt
U 425 ngey A 2T Ad4 H4E
Hojupz) g §-E4kagbe] 244 AAAF AAYE
o4 4 913 (Table 3),
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Table 4. Chlorinated hydrocarbon pesticides detected
from Semisufcospira spp.

Brand name
or Chemical name
abbreviation

Aldrin :1,2,3,4,10 - Hexachloro - 1,4,4a,5,8 8a
- hexahydro-1,4: 5,8 - dimethanona-
phathalene

B-BHC : B- Benzene hexachloride

Lindane : - Benzene hexachloride

{y-BHC)

p, p-DDD : p,p-Dichlorodiphenyldichioroethane

p, p-DDE : p,p-Dichlorodiphenyldichloroethene

p, p-DDT . p,p-Dichlorodiphenylitrichloroethane

Dieldrin : 3,4,5,6,9,9 - Hexachloro - 1a,2,2a,3 .6,
6a,7,7a - octahydro - 2,7 : 3,6 - dime-
thanonaphth [2,3-b] oxirene

Heptachlor : 1,4,5,6,8,8 - Hexachloro - 3a,4,7,7a - te-
trahydro - 4,7 - methanoindene

Heptachlor : 1,4,5,6,8,8 - Hexachloro - 3a,4,7,7a - te-

epoxide trahydro - 4,7 - methanoindene epoxide

3) chavl M Bt AE 45
A3 AEF ARG} sl PAA ol A2 e

71 B (Semisulcospira spp.) & AT 70344 0}

A 3% gas chromatographysted &8¢},
= Z2Z3stnA Y F719 44592 Aldrin, 8-BHC,
Lindane (y-BHC), p, p-DDD, p, p-DDE, p, p-DDT,
Dieldrin, Heptachlor, Heptachlor epoxides 919}
ow(Table 4), $4 7+ BF 5] 0.5ppmFollo g
gas chromatogramg ZF435le] TFTAE ubEx o}
%7] 24 eluate® =33 gas chromatogram®] s}i
o] FolokE ulwslolck(Fig. 4, Fig. 5),
AAE chgr] Aol A28 fFrldaAl v 3
S Adgdz £ Aae o83 2o (Table 5),
Aldrin : ZHI = 8= (o] 5} gl G)el| e HAA
57 gakx, ZEfRYGelAE 0.0002 ~ 0.0493
ppm WA= AEEom HnAE el K92 A
715 73 o (o] 8l 743441 4) ¢ 0.032 ppm, Azhd
= sid AR (o135l FAA ) 0.0493
ppme| %1},

8-BHC : 53] A Aol 4 0.0610 ppmoZ 71 5L =
AAE 2 own 289 0.0320 ppm, AL 3
F 2@ w9 (o]} 2@ A G)ol 4] 0.0070 ppm
ol AEHAUR 7R GellN e A AEHA w43t
o},

p, p-DDD : R4t A Aol HE=A] ebgtch

Table 5. Residual chlorinated hydrocarbon pesticides detected out in Semisufcospirag snails from the endemic and non-

endemic areas of paragonimiasis in Korea*

Chlorinated hydrocarbon pesticides

Localities
llected i ? . R Dieldrin Lindane Heptachlor
CRYERIE Aldrin B-BHC p.p-DDD p,p-DDT + DDE + Heptachlor  epoxide
Haenam,
Chonlanam-do
Chisan-kyo 0.0022 ND ND ND 0.0065 0.0015 ND
Kusan-kyo 0.0077 ND ND ND 0.0029 0.0062 ND
Donghae-chun 0,0493 0.0610 ND 0.1230 0.0700 0.0630 0.0960
Kohyun-kyo 0.0056 0.0070 ND ND 0.00001 0.0028 0.0042
Kongju, Gapsa
Choongnam-do 0.0002 ND ND ND 0.0003 0.0002 0.0002
Daewha, Kangwon-do ND ND ND ND 0.0171%* 0.0056%* 0.0032
Chungpyong, 0.0037 ND ND ND 0.0112 0.0120 0.0028
Kyongki-do
Bogil Islet, 0.0075 ND ND ND 0.00001 0.0038 ND
Chonlanam-do
Kangwha, Kyongki-do 0.0320 0.0160 ND ND ND 1.8000%* ND

* Unit : pg/gfwet weight (ppm)
*%  Suspected
ND : Not detected
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Fig. 4. Standard gas chromatogram of chlorinated hydrocarbon pesticides {0.5ppm in amount). Gas chromatography
was carried out under the following conditions ; gas flow rate, 50ml of N, /min ; detector temperature, 240°C ;
column temperature, 190°C ; attenuation sensitivity, 128/10 ; chart speed, Smm/min ; stationary phase, sili-
cone OV-17 (1.5%),
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Fig. 5. Gas chromatograms of chlorinated hydrocarbon pesticides from the eluates of Sem/suicospire snails collected
at Donghae-Chun, haenam, Chonlanam-do, Korea.
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