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Abstract

Toxicity test for various synthetic lubricant oil bases derived from biodiesel was carried out. The earthworms(Eisenia

Jetida) were maintanied in artificial soil consisting of sand for 14 days. Eisenia fetida was cultivated at temperature
of 20+2C, pH 6.0+£0.5 and moisture of 31~37%. Pentaerythritol(PE) lubricant oil base was tested for acute toxicities
to Eisenia fetida. The earthworms were exposed to each lubricant oil with various concentrations of lubricant oil
base. After 14 days, the number of surviving earthworms and thier weight alteration during the test period was
determined. LCso(lethal concentration when 50% of the population were killed) pentaerythritol was determined to be
1,555 mg/kg soil dry weight.
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Development, OECD), AlAIE 7 7]5 (World Health
Organization, WHO), +3 % AZFa8) 48 R5Y3
(European and Mediterranean Plant Protection
Organization, EPPO) ¢} #t8t£29 54 9 AHE
Aol &3t §-YFF A (The Council of Europe and
the European Centre for Ecotoxicolgy and
Toxicology of Chemical ECETOC) £9 &A7}
FEatgich AT B 290) /el wet Je A
o A& Hote F2490] FuiE L Yk =G
A 4], stetEA it 4] FoE AES
9] tjekdol AlEtR 3 e A B¢ 7lso] s
A7) AE AAE JYPE A2he 4grkA] o2 7]
71 WZoltt[1]. ¥ 7}x] #srEAe d§ SAHE
M2 ohekdt el o saEnh 14947 34 54
ste] M AANEE LCsoE H7M8MAV 2], &3
2 A8 29 ¥ E] 5A48A Hrt2E 93
BTE UE FFE5S FYUS EYLENR S
J3le] A1 5 9] 434 & (effective concentrati—
on which caused a 50% reduction in a measured
parameter, ECso) @& AHA s WY Sol AAlHo]
QEHB]. =3 gel s 2FE EFA 2847t A
Hol & o] &3 FAHAE o] AAH StH[4].
o] 7%, OECD 2000& 71F2& o] LCs, ¥ 9
%% (no observed effect concentration, NOEC) #
ECso & At& 8ot I3 oke] &AAolA A Polo] it
EA 3&e A8 #30] Art[5,6]. EEL 5
B4 4L FAste PYoE HAE 71712 149
oz Astz Yot

ulo] 2] A (biodiesel, BD)& #HA &, UF

22U dFEL ¥HEAA HE

2 U AAE Xt e IA8AE AEolt
(7]. AARZ /A4 &&F ol ZHAd 2
Hol LETAE FIEe) FBAAL AR FEH
o Mol & =8 & 7] g0l Yt vlojer AL
AR F v AE] E o] oAA By
FZo] FEHAS W YR30l 2 HLoE B3
Hol Qih[8]. & AFoM = A2H &8FY F
A FrlelA AeAe FEHAS o A 5A4F
7HE A% 2Ug 7 2 og FdL Bl FES
g}, 5§ (soybean oi)E 982 3o AAE
Htol Ty Al f# o] ojeirta] 44 &8 wlolA, 4
Fodg dAdReds EAFPE T4 vz
o},
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Ag g FA

Aol g FHAFHAEA AMEE o AH 2
A &8 wlol2 g vlo] 2T A2 EA G YR 2R
Bl A 3o} L8313 o™, X Po) (Eisenia fetida)
T @A A Fste] ARSIt FES F
9 4 F & ATelAM EMExE 43 73
OECD 207¢ 2A4% Aol FAHEAANES =
%771 (IM 20, Topcon, Japan) & AH&3le] J&
400~800 Lux®} ZAA 20£2Te) 2&A ¥
717} e BOD<!#Hlo]H
(VS—-120391,Vision scientific , Korea) 914 5%
Eiga=

NERE L ANEEF
Alg o) AHgE A FHol= A7} B (N Fele)
AT E A A3 AMFe] 300~600 mgel
MAE EFdol FH4SHAE Ao OECD 207 9
A AAEE el uhet EojE AFEFAA AMFA
ZAH(Table 1).

Table 1. Cdmposition of the artifical soil for
culturing earthworms

Artificial

. Component
soil test

(%)

Soil conditi

substrate

pH 5.5~6.0, no visible
Sphaganum

plant and finely 10
peat
ground

. kaolinite content
Kaolin clay 20
above 30%

particle size 0.05~0.2
mm

Industrial
sand

NYESFE Table 18 402
9 BEE FF 105ToNAN +ETF
A FERFo] 35%7) HES FHTE
# F CaCOs& FE3] H718le pHE
FAANA 4Gt 22 pHEF 2 ,
F3ZEF(KC) T 0.01 MY E3bz+ (CaCly) el
§5€ pH F4 8N dold Bkl 1:5(V/V) 85
Aol hate] pHE F4 33 TH9,10].

FESINY
1 L8 2 wlo]AE AHg3te] AFELA 1
d old €3 AFelE A FEF 1074
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THTRE Yol EY X0 ¥y B4 5% 799l
Ed o2 5 0% Yol Ax A T(11].
l #olof 3t Feto A EA £ &, vloloT

;A dAEER oA vEAAEEE

?6}71 Ast fE&7lvltk AFES 750 g& ¥
3 zZhe %54 (0.01, 01, 10, 100, 1,000 mg/kg)
2 JulA gt HFA S 410 NES] AP
o} uAE Ao AFGo|7t BEF AnFTE Y
HAFEE 18t s5dA0 e v 2F T HFEF
oz st He Fre 2SS Folx vt
S g w APReE 1FEte] AAEY T 149 ¥
o} AAFY A4S ZAFste] SPSS10.0 T2
% (SPSS Science, USA)E o} &% probit ¥4
ol 95t wEAAlFEE AEsHTH

3.2% 4 n%

=9 714 HE
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%%’3 Fget2de] 54 F5FUY 1 AR
AZsta, AFge] A7bel st shetE
aﬂ%z‘s}% AT Horoloth, uhetA 54
Aste] AHd PES o] g8k, 1 4
38 BEE &3 Yol
2 AFdAE H}OLQE]@ frenel ey &
A H2EE 57] A3td dgES] 54 HA
& el 748 FESAS Fud) 2&F
t B4 HAES #% FE0E X Folq
e 24 9% A4 PH"(KS M 97240) €
1447 AF EF /1A & o] 83 F4 &3 ¥
“AFPole] wAE 2d £FY ¥ KS M
9744)2 19 F¢ Ad Qe A 54 HAEES
stz WHE AT Atk Foe BEF FHol 9l
BN HAEY A2 “x|Holo FA FEAH
AE” QECD 207% 1447 QFZES} 714 & o] &
g H4 & Wiog S 7Em 548t =9
T2 FelA OECDx & &2 g 44 4%
J1Z2 AlgHolet & 5 St S ueks vl &k
REe AALNAZTEC) OECD A1EA A& FA&
1 gle] ¥ A¥e = OECD 207BE A ¥slo] A
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A FGolo gt N AHEEE F3517] A% A
FEE AAs7] 93819 pentaerythritol[96%
Tetra PE(C77H14008) & 4% methylester (CioHzs

028 E¥E]Fig. 1 & #3 A5z Table 2.
9 2ANA EAAEE FHEA, gAY 3
+ Table 33 #t},

R Oleic acid (Cyp,)

9 HD H
R)Lo/m H0><:H
Hethlester + Pestasythriol (PE)

Estrfication l
Pestanayluiol ool Py o] diretice] P s et ester
(Maro FE) (DiPE) (ThPR
- A
0 —cnt L]
D O S o
Y Y Y'Y
Pertaerythriol tetranetby] ester
(TeiraPE)
[
N

G

A
Y
Fig. 1 Manufacturing process for PE methyl
ester lubricant oil bases.

Table 2. Test condition for evaluating the acute
toxicity of the pesticides using earthworms

Factor Test conditions
Species Eisenia fetida
Soil Artificial Soil
Temperature 20£27T
Soil moisture 35%

Light intensity 400~800 lux

Table 3. Mortality and loss of body weight of
the earthworms

Loss of
. concentrat .
lubricant | Mortality( body
. ion{mg kg .
oils ) %) weight(
%)
1,000 0 17
biodiesel 100 0 15
10 0 16
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1 0 6
0.1 0 10
0.01 0 7
1,000 0 17
100 0 14
pentaerythri 10 0 9
tol 1 0 10
0.1 0 6
0.01 0 7
1,000 8 ~
100 2 _
10 0 16
diesel Oil 1 0
16
0 0
14
0.1 0 3
0.01 0
control 0 0 6

JulAlE Ed®E PEY ¥E=E 1,000, 1,200,
1,400, 1,600, 1,8003% 2,000mg/kgd] T=& A
et FET 4709 oA 109t ® ¥ 14
% A= Table 49 2t}

Table 4. LCs0 pentaerythritol to earthworms

Test mortalit L.Cs (mg/kg
concentrat .
compou . " v dry weight
nd lon me’xe (%) soil)
2,000 100
1,800 67.5
pentaeryt 1600 425 1,565
hr- itol 1,400 375  (138471749)
1,200 225
1,000 2.5
control 0 0 -

*95% confidence limits

SPSS] probit 4ol sl PEY LCso®te
e d7 1,555.08mg/kgsl AHE V¥ T, #
B E0] <0.0224 FAFZE 5%)A TS &
4 AATh

4,
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