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Toxicity test for biodiesel (BD), biodiesel-derived neopentyl polyol ester (NPE) iubricant oil base, lubricant oil for diesel
engine oil (LODE) and petroleum diesel (PD) was carried out using earthworm, Eisenia fefida. According to the method
by OECD 207, the LCs values of BD and NPE were estimated as 2,450 and 1,528 mg/kg, respectively; which indicate
that these compounds are classified as slightly toxic compounds. The LCs values of LODE and PD were estimated as
500 and 603 mg/kg, respectively, showing that theses compounds are evaluated as moderately toxic compounds.
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o A 289U 7t A F o] & o] 8 SAEHEE W o] AAF ] 9]
th8). ©] 7§, OECD 200009)& 7|F 22 8t WeAALEE
(LCs0), T4 3% % (no observed effect concentration, NOEC) <}
ARG (ECso) & AHETHTH10). ok HAgolA Aol
et B2 9 73S 740 =H(l, 12) o) HE &Y
B ot 549 s S8t WHAR HZE /e 1d
o 2 Asta Y}

Bho] 2 TJAl (biodiesel, BD)2 # & &, W FF, &A 5 4
B4 298 €32 W AIA Ee B4 U AAE ZF
3t Sl MBA AFolT(13). vro] A& A F P E
of o3t FA o] EATH14) BEFo)y FF FE2H A& 1
AR L AoF HuEof Juh(ls). A A #8F F
ol ejAl HEHo] LEEAE FESEE AAFoZ A
734 BEN SR Mo B2 =& 7 Loa
(15).

EZ AR A (material safety data sheets, MSDS)ol} A] =] A] &t
£4 AR gshE S84 vloj2e A{TAY 48, FF
Al o3 A wAHFel flon, vlolerAds fAf
F8fol tg 54 &E AT} A5 o) £ F=TH16).

E 7o A= nto] @ ] 1} neopentyl polyol ester (NPE)A)
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A vl wsg 7tet o
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FAHEZAE A AR NPEA 8 wolX [96%
tetrapentaerythritol (C77H14005)3} 4% methyl ester (CioHs02)2]
E3E]19 vho] YA (biodiesel, BD, CisHis02)2 &4l el
AZRE AFwol AHEstTh ¥l £4& A3 HFdA
(petroleum diesel, PD, CoHs05)3} T] A &2 (lubricant oil
for diesel engine, LODE)E 24} (F) LGS (F) Soil2 H-H +
3ttt A o] (Eisenia fetida)= FZA R (3F3)o A Bk
wol 54 AHE AEAZ ALIATE Aol WL 9
ae) Y450 o3 400-800 luxe} FE 2 o] AV $7)
7} ¢35 = BODH| 9k 7] (Vision Scientific, Korea)S AF2-3+4)
o}.

NEHE W Y=

AFel AHEE Aol AA7} Bl (4Fo) o) AN
£ 7143 Qm AF0] 300-600 mge) AA S Fopo FH=
9% W) OECD 207070 A A4 & Wl ol whe} 2w
ZE Y A ALS-A| A THTable 1). A & E L Table 19] 240

Fulahe g HES A% F2L AL W05TAA Az
NA A% FHOERE FEIFL FYSRAL. EY F9
WA SEFFo| 35%7} HES APES] FHFE 75tel
z2A5Qth AFESNE BULF CaCONE F23 ¥7
sho] pHE 60 + 052 4344 g sheAnh 001 Mo} G52

85

& (CaCly) Vo] B 5|2 5 43e) pHE Zgstdch
(18, 19).

Table 1. Test conditions for evaluating the acute toxicity using earthworms

Substrate for . . .
artificial soil Soil condition Composition (%)
pH 5.5~6.0, no visible plant and
t
Sphaganum pea finely ground 10
Kaolin clay kaolinite content above 30% 20
Industrial sand particle size 0.05~0.2 mm 70

SYELANY

118 42 MolAd AZE AFEFE 750 g4 B 1
old w3AR AH el E ANE TE
£9 wdld WD JFEFL TR
At TF 7Hol ¥ EThey IF
< BOD #j 7] ol ¥ ATHT, 17).

HHEAAFEEE oY) et A REATR EEedEA
chloracetamideS- z+7} 0.01, 0.1, 1, 10, 100, 1,000 mg/kg dry
weight of soil 582 dHAIGSHTE uAg Aol A
A#@ol7t AET AT 2 HATEE Lesto 6270
49 g FHFFH LR AAstd AF AP AT HF
AP 48 B SASAT A HAE 712 F He 2Rl
AFE Folx o] gle | XAt A2 Fshe] W
8 vlo)AZRE AASAL AN A FR Fol AF 5=
F % oET B pHsE S, Age] Aolsh AFE FH 3}
o} 1420 F2) AAF7} A F ZAe) SPSS 100 2
1% (SPSS Science, USA)-S ©]-8-3} probit F-4 H o] 2]5}4 ¥t
FHAFEE (LCso) & AFE3FATHIT).
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74l o} 428} A (carbendazim), ¥] =F $23}A] (benomyl)3} 2] Q.

423} 7} (thiophanate-M)9] LCso %2 247} 59, 53, 64 mg/kg <]
SEE AA S YD)

2] 712 Fol A OECD= #3HEd o gt %A1 4 %
9| Aol & £ Q. FEYeEE HE e EH
A AZ=E0] OECD A g A& Fsta o) £ 4
A& OECD 2075 A g3l HE3t At

Table 2. Mortality and loss of body weight of the earthworms in the
preliminary tests

Test Concentration ~ Mortality Loss of body Moisture
compounds (mg/kg dry weight (%) weight (%) pH (%)
of soil)
24,000 100 - 5.8
12,000 100 - 5.7
Biodiesel 6,000 100 - 5.4 3~38
(BD) 3,000 100 - 5.8
2,000 0 10 5.6
1,000 0 7 5.6
24,000 100 - 5.6
Neopentyl 12,000 100 - 57
polyol ester A 100 R 56
(NPE) 5000 100 - 59 37
lubricant oil 2’000 100 ) 5' 4
base 1,000 0 7 59
1,000 100 - 5.8
Lubricant oil 100 0 12 5.9
for diesel 10 0 9 6.1 31~38
engine 1 0 10 5.7
(LODE) 0.1 0 9 5.8
0.01 0 8 5.7
1,000 100 - 59
Petroleum 100 20 6.2
A 10 0 16 6.6
diesel 1 0 16 58 30~39
(PD) 0.1 0 14 59
0.01 0 8 6.1
1,000 100 - g?
Chloracetami 100 100 - 5' 6
de 10 0 14 53
(positive 1 0 7 58 30~39
control) 0.1 0 9 5.8
0.01 0 3 58
Control 0 0 6 5.9 32~38

=24 54 ofs[ A Y

OECD 207l 93l £4A 8% 001, 0.1, 1, 10, 100, 1,000
mg/kgd] FEE AFEF APt P& A 7]E
HA =} A9 HIAAL T Abold WHE AA s H
T Algske ol ARFHT vk 54 ARE AFole A
@ Aol FAE Ao /AT 300~600 mg Mo} AFol2 A
Fatglon Aol d F Aol AFHLE SAHIA
3 ARG o] 54 AF V1 Foll A A2 e A £
T2 BE HUlste] FEFFC] 35%7 HES 2HdA e
o gk 4 (CaCOs)2 FH7bete] pHE 59 + O.Si FAANZA
th. Table 20| A B uiel Zo] A gold] th g WA Abs =
(LC5o)§ T38}7] #3te] nho] @ A, NPEA] &8 Wl o] %,
Af F8F 47 dAS d2=2E 38 Agstd 5
Al ob) A)g s A3 z+z) 3,000, 2,000, 1,000, 1,000, 100 mg/kg
A AALE 100%E FERR A A1 245 AgsA) g&
FRAAE AL A BEEA Gk 6% oW AF
s RYer o) A2 AP Fol Hol& FF8A &
%71 &) Ao g gt vho] 2 YA s} NPEA &8+
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o)~9] AE AAE NFERAY Br7} 747} 2,0003 1,400
mg/kg o]t 7~10% 9] A5 FaE BRAT Wl tAdf
&9 4F U2 242} 2003 400 mg/kg ©]312] 5 ol A
8~16%2] ASH42E Aok A8 EA3 T2 7o 3 A
= n‘i° HIJLEH o ol 2L AF Gae A 22
F3HATE B pHE FE 23 A F o]
% E—Mo}ﬂ A8 BE A ETo] pH FEFFS
tl Zt7t 5.4~ 629} 30~39% 24 & F o7 WE}ax
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Table 3. Mortality and loss of body weight of the earthworms in the final
test

Concentration Mortality  Loss of body

Test compounds oo dry weight of soil) (%) weight (%)
3,000 100 -
2,800 100 -
g 2,600 70 -
Biodiesel (BD) 2,400 45 ]
2,200 27 -
2,000 0 10
2,000 100 -
Neopentyl polyol 1,800 67 )
1,600 42 -

ester (NPE)

lubricant oil base 1,400 37 10
1,200 22 6
1,000 2.5 7
1,000 100 -
Lubricant oil for 800 2.5 )
N N 600 62.5 -
diesel engine 400 425 B
(LODE) 200 0 16
100 0 14
1,000 100 -
800 67 -
Petroleum diesel 600 37 -
(PD) 400 0 16
200 0 14
100 0 8
100 100 -
80 875 -
Chloracetamide 60 70 -
(positive control) 40 55 -
20 425 -
10 0 10
Control 0 0 0

Table 4. LCsp values of the test compounds
LCs (mg/kg dry weight

of soil}
2,450 (2,313~2,547)

Neopentyl polyol ester (NPE) . .
libricant oil base 1,528 (1,340~1,761)

Test compounds Toxicity grade

Biodiesel (BD) slightly toxic

slightly toxic

Lubricant oil for diesel
engine (LODE)
Petroleum diesel (PD) 603 (469~740)"

“predicted by 95% confidence limits

500 (350~636)" moderately toxic

moderately toxic

BY S4B ANY

Table 29} o H] AJY Ao ZAGS A2o] AAH AHE
A9 ANPEx HHdAM 1497 54 AFES P8t
(Table 3). Table 30l 4] B = ujg} Zo] A1 g 7|37 Bt X AL T
AAFE v 3] BE A o] S718eE AF g4 =2
e AE AA L] A F Zarl 10% o] FFEAoH, A
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AERAY §57F HETF 10-85% °) AFHALE BT
vho] vl A, NPEA] &&-F Wolx, tAdf 484, 4404
I Y xg 4] AFolol it WA AFEE (LCso)E SPSSS]
2] 8} probit F4H o) 93| 4 A1} 42 2,451, 1,529, 500,
603, 32 mgkge] FHOZ AEHHHTable 4). tZ2EZAQL
chloracetamide 2] HF4= X AE & (LCso)= 32 mg/kgZ A, OF & 4
T2l eJ3te] 20~40 mg/kg R B g 2T 2 2ol 7t Tk
@1, 22). ur# 0.2 WA E (LCso)7} 100,000 me/kg ©]
F EAE A 78 (relatively harmless)e} 1 3} o] £] o)
T AA|ZF F-EA] (practically nontoxic, LCso: 10,000~100,000
mg/keg), 73 53 (slightly toxic, LCsp: 1,000~10,000 mg/kg), 5%
=4 (moderately toxic, LCso: 100~1,000 mg/kg), =4 (highly
toxic, LCso: 10~100 mg/kg)=} “§ %43 (extremely toxic, LCso < 10
mg/kg) & E FEFTH?23). Table 49| 4] B & v}9} o] nfo] 2
tA 3} NPEA] &§&F Wolie 6BAZ BRYE 545F
T 540l A& A=A Glightly toxic) 0. 2 -7 5 A ch. ¥HE T
Af £V HRTAL F554 (moderately toxi) 0 2 ¥
FEHAT. o)) A TS JFES HNZFE o] & T
oMY 5 B4 A4 dAFAT vlo]l2tA,
NPEA &8+ Wo|&, UAF G8F, dfvida tjz2ay
A golo g HMFAALEE FAHAY {2 EE (p-value)>
Z}7} 0.049, 0.032, 0.011, 0.031, 0.0072A 745 5% AN A +
oA YA FAHASES L 5 AU

o O}
vl =

o] tAF Blo|UAS s|yte & AALE neopentyl
polyol ester (NPE)A| -&-& #o] 2, YA f{ &8F9 4fu
AL BAUIAF0 & sto] 2|8 o) (Eisenia fetida)E o] 43 =4
A E & Feystslnh OECD 207 A 243 548 24
& A} vpo] QA I} NPEA {84 wlo]29 vhEAl s
(LCso) 32 zb2} 2,4507} 1,528 mgfkg dry weight of soil 2 A %
AL 540 HL BEA (slighty toxic) =2 o2 A1
HAoh dAdf &7 4FHde B dFEAAFE
(LCso) #tel 22 5003} 603 mgkgE A £F5 54 (moderately
toxic) =24 2 FA H At

zZ A

B ATE A9AAR FRANNEALY 7Y (3
AW 5 10006873, 20037 20043 =)0 o3l fadE At
Astol, o]o] ZAEZHUT,
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