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Evaluation of Acute Toxicity of Plant Extracts, Lavender, Lemon Eucalyptus
and Cassia Essential Oil

Mihye Jeong*, Mi-Jeong Kwon, Soo-Jin Park, Soon Sung Hong, Kyung-Hun Park, Jae-Eup Park
and Sung-Hum Yeon'

Agro-Material Safety Evaluating Division, Department of Agro-Food Safety, National Academy of Agricultural
Science, Rural Development Administration, Suwon 441-707, Korea, "NaturoBiotech Research Institute, NaturoBiotech
Co., Ltd., 741-5 Gisan-ri, Anyang-myeon, Jangheung-gun, Jeollnam-do, 529-851, Korea

- | Abstract |

The acute toxicity test of high bio-active plant essential oils was conducted with Lavender, Lemon eucalyptus
and Cassia oils selected to develop environment-friendly insecticides. The results of acute oral toxicity using
rats showed that LDsp of over 2,000 mg/kg bw for Lavender, Lemon eucalyptus and Cassia oils. The calculated
acute dermal LDso value of all testing materials was over 4,000 mg/kg bw. The Skin irritation test indicated
that Lavender and Lemon eucalyptus oil have no irritation while Cassia oil has a moderate irritation. For the
Eye Irritation test, the result showed no irritation for Lavender and Lemon Eucalyptus oil and irritation for
Cassia oils. However, the irritation was not showed for Eye Irritationwashing test of Cassia oil. Consequently,

the Lavender and Lemon cucalyptus oils were showed to be low in toxicity whereas Cassia oil indicated to
cause a moderate irritation on the skin and eyes.

Key words Plant Essential Oils, Acute Toxicity, Acute Irritation
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AEA 7 A3ARE ASH(F2TH S F4E< pyrethrin
2 T pytethroidA] SF5HEO] glom, FAo] ¥ A%
a7} 942 Bk opzk a7 7ko] Brot Aol <FHst

o AR Het $EAE 3
AATAL ol 8 AEABNY A7} WAl YA 2
maasl el 13, a9 A 571 47 A0
o, SRR BEom o HaY us

%OJB_E 28314 g 9l ARl

Sl (Lavendula angustifolia) E52 g3} Ak ¢FAdo]
=3(Yoo et al.,, 2005), 3 A& <l linalool¥} linalyl acetate=
S5, 39 T A3} 50| Ae)AS ZHrHMazzanti, ot al.,
1998). Hl w2 YT Eucalyptus citriodora)?] F/E8L
citral2 ¥4, R, T d FAS 5] Ao 9lu
(Onawunmi. et al., 1984), &F 9 =ZA|7F &0z &
A7) AHgo] F713rhH= A7} SitkJo et al., 2008).
E8}, Au(Cinnamomum cassia Blume)= d|d 4 A% o
Al 59 &0l lttstol o258 M= AN oH,
ZF 482 cinnamic aldehydez 9 hato| g A 9
(Bang. et al., 2000)42] A4S zty, Wx7F R} 7 o}
£ F220 vigf Mot A& ZH=rHChung et al,
2003). 2Hid, Bl2RZdss, A A9gy 9 A
A 22 dgt A7 ok PP, o) B3t A
o272 vu|gt Aol
up2hA], & Aol A
Hysto] A F 9 A A Bate] 714
oA 2, HERZEREA W ANERE U8
%s} /\Pzg-/ﬂo] 2o =nE z;q]o}oﬂ 0131 24 %Aal/\]
45(F4738 =4, J*“‘A%’%‘, P RASA 4 e
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2 Al o A= 2hilie] © Y(Sensient Co., France), #1& &
AYEAQ A(Robertet Co., France), A ¥ 2%(Berje Inc.,
USA)O] 22t 348 g (PUFRHl oz RE A
Fitoh AL HYATE T AFTH 45 F 8L
4ol e 29e A3t (Kim, 2009), ATE 24,
F-8HA|(Polyoxyethylene lauryl ether, Polyoxyethylene caster
ether) B3] .U HEFOEY 30%02 A5}

owTIro=a
ROEHIE 2 @ §3H 2=30:70, viv, & FLHES

=0
o=

2 {3 94=30:70, viv, A= 24 : F3HA| 2=30:70,
viv. ol 2l o9, & {AUEL oY, Ay 29).

uice)

‘FYEYHLY FEAFLANU Y 59
30901) ngz;].oar,]. :L/\alﬁ.“‘li/\-liﬂ7]—~
859 94 Sprague-Dawley H= AN FHUATEDT

A7) A% 33 & <7 30 ’-*4 T—Z‘H‘ﬁ-—i Hjatod
A}»%P“‘E} FAATERH
A= -+ AFE éﬁ%ﬁﬂ:h,
ASHOR T -4 2t Sukely Bafstel Agol Ags
Ak TREATA D PRUANTA Bl HF 2.0~25 ke
9] New Zealand White Rabbit(3HHAPEEAT 4, 7))
2 7} AY o 6uy] A AFLSHATE APEELS 1329719
29 W £318 AQ F A%t B8 2 s A
ol FAIst3It

o
'L_:

9] Sprague-Dawley

el A% 34§ 8

o}Au
LRy |

2343C, ASE 50£10%, 87)34 13-18/h, 29
A]ﬁ(iﬂ 6A-2.3 6/\]) 9l 2% 200-300 Lux® 4
S2AEY ALY SAAGI L FRARA
oA ASETh AB7IT 5 ARE AVESS PR
HIRE), A7DE, S84E $5ES 934 AZ

$34
FHBTEYNY

BTN ES AYEE
test guldehne 423(TG 423)0.2 339t 124)17F
T g

AZ351E LDso > 2,000 mgkg bwo 2 AL Za3gch
A2 LDsot 2 Y el g4 sd OE
SR 9 GHSERY wet 54S T2 tH(Table 1).

2 A48 X83H= OECD
4
2,000 mg/kg bw A AT Fojslo] HipolA)

T2t

AR RS
Y7123 o] 2
=5 29 A 5
R e
xmowq NS

2 3 ukoA} A}

24/\]7} 2ot TAA

& o850l 4,000 mgkg bw =
™ LDs > 4,000 mg/kg bw 0.2 A¥S 7319k A&H
LDk 2 i 5aey FHSAYES ne SR
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Table 1. Classification systems of According to the extent of Acute toxicity for pesticdes (by domestic Agricultural chemicals
regulation law) and GHS(Globally Harmonized classification System) for hazardous substances

Domestic Agricultural chemicals regulation law GHS
Acute Oral Acute Dermal Acute Oral
Grade Category
LDsy (mg/kg bw) LDso (mg/kg bw)
1 (Extremely) <20 <40 I = 5
11 (Highly) 20=11<200 40=11<400 i < 50
Il (Moderately) 200 <I11<2,000 400<111<4,000 HI < 300
. v <2,000
IV (Slightly) >2,000 =4,000
v <5,000

of met HAS FESIH(Table 1).

DX HAE

YEATAA G L w2184 EAAEY 7123
(A 5z A1 A 33y F ‘dé—%‘é N@71 &3} o) &
A PRI o =2 3
cm o2 A2 3}k l

o}
2 em moix THOﬂ 2% 2 2-‘?—%4 Y AR oR BA8HY
2 Y

05w, 57 25 H(HIM Biholt= F54 05 mLs
E3jol A2 P 9|24 Ho| X2 4XZF THA F
el

F ARELL FH4E dolrgith =22 AA 142
4 t

24K 48AIZE, T2AZY F B9 ARA, B0 HES
HRAGL, S2ATH SHAHNET A g

H7hage] whet Hrste] w13} 2AF=H|4x(primary irritation
index, P.LL)YE A&3}9th(Table 2).

Table 2. Irritation index of Skin and Eye

Irritation index

Irritation index

Skin (P.LL} Eye (A.O.L)
Non < 1.0 <10
Slightly 1.1 ~20 10.1 ~ 300
Moderately 21 ~50 30.1 ~ 60.0
Severely =51 = 60.1
% & f2TR ARSI AEEE 48 1A7E 24407,
48AI7L, T2AITE Fofl A, Zhe, At QS wEst

of 5 EEH

o A3k,

{H

=5

N

=2
EE ALA AdE
[¢]

17F Bob 129 7

L)

Ao

it
-
2
o

[¢]
AN W oRke-e] b w
PRI 2|0l e} ABBAY 3
HEE23ti(Table 2).

:““Vé:? EANE7NE & s E W I(Table 3) 3
0] 2,000 mgkg bw &

ot 7H A A9 JF el tiet Und wARtE 2 o
Table 3. Mortality in rats treated orally with test materials
. Dose No. of Days after treatment Final
Test materials . — .
(mg/kg bw) animals 1 7 14 mortality
Lavender 2,000 3 0* 0 0 0/3
Lemon eualyptus 2,000 3 0 0/3
Cassia bark 2,000 3 0 0/3

*Number of dead animals.
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258 AHEE +5 2|4F AMEShe OECD test guideline 423
(TG 423) 02 =33 FAHT5AFE 283 2,000
20 i ! mg/kg bw AT FoI3 F kol AZSHA LDso >
C % ] 2,000 mgkg bw o2 AL FEIL, U ol Aal
g o I 4% 300 mgkg bwog Wi A¥S gt
]
2 | 2 AtoA] ey, P2 fEEEL, A 20U F4%
g ’”é’/ ) FEANY Aot Arhg A 2,000 mgkg bwollA] AT
o —4—Lavender
=20 3lasl A ojol dbolAlo] MZRslg o =4
176 iy euahBtus... O?é‘ JL'}QE T ﬁ)d\—]—a L}__T ‘O ] gx_sl-)sk——ﬁ E*1_.‘
—8—Cassizbark A]%‘%QQ—} LDsp& 2,000 mg/kg bw QI'@'(LDso > 2,000
150 : mg/kg bwyolet & 4= Sltk. &, A7) Y48k, 7
1 7 14 9| AFF7tg 2A Aolg HojA] Yot ANHEEY &
Days aftertreatment MNAFEXNS 32 ekolr),
Fig. 1. Body weight changes in rats after single oral admini- wihA, e, i fEESS 9 AN @ 9E LDy 2,000
stration of test materials. Data are mean + SD values (n=3). mg/kg bw o4O 2 F1 okwhe]¥ FE 43, GHSTF
£ ‘categoryd’ 02 EREo] HEAolzt F74E 4 YUt
A AchKwon. et al., 2004). wjebi RJELZE A4 §
g, JEAZERELS 9 AT 2 FABFELL ¥ AU =EMAIE

2 Joz Brhar

Table 4. Mortality in rats treated dermally with test materials

. Dose No. of Days afier treatment . .
Test materials (me/kg bw) animals i 4 p " Final mortality
Lavender 4,000 5 o* 0 0 0/5
Male Lemon eualyptus 4,000 5 0 0 0/5
Cassia bark 4,000 5 0 0 0/5
Lavender 4,000 5 0* 0 0 0/5
Female Lemon eualyptus 4,000 5 0 0 0 0/5
Cassia bark 4,000 5 0 0 0 0/5
*Number of dead animals.
500 270

Females

Males

260
w 450
z T 250 s
I £
é 400 ) 240
3 2
230
2350 ¥ _'g
~—Lavender @ 220
E “B-temon eualyptis 216 ~B-lLemon eualyptus |
—k—Cassia bark —h—Cassia bark
250 ¥ 200 y
1 7 14 1 7 14
Days aftertreatment Days after treatment

Fig. 2. Body weight changes in rats after single dermal administration of test materials. Data are mean + SD values (n=5).
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FEATA FANEY e PHA 52 A 17 A 3
2) & AE=A AF7IET ol A sto] ko] oA
3% 2EF2 4,000 mekg bwoll A Bipold YEstH

LDso > 4,000 m, g/kg bwolA4 ofet 3Gt & dAtolAl e

HE, d FEYEs, A edo] FAAUEAESE 5
st Azt 1"47&‘%15*“134 Aol Zro] i, Hlip
AYTL, AT 0y B 3 ARMEES (ISl tebd 2E
AEE29] LDso 4,000 mg/kg bw oozt & 4= 9lom,
HA7|F2 AFS7HEe] GARE A2 njRo] Ho} 4]

oo
m{nm

Aol ot =44l 2 @ Aoz AnH.
weba, i, 2 fagss @ A 29U LDs 4,000
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2.00 =& Lamon eualyptus 11} Z]/\L ' ’Oﬂq'
10 A B Aol 2hlE, AEgRUEA W Ay 299 1%
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1 7 14 p . 5 « <40 ‘
Days aftertreatment Y FEYFL U2 079, A LY 4goH, 5
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Fig. 3. Body weight changes in the rabbits after applying test =35 54N “’71 =3 e ARAEE 2Rle
materials. Data are mean £ SD values (n=6). et AlgEde] AaEE BFeH 2y g o 2 g&
Table 5. Results of skin reaction of test materials
Erythema & Escher Edaema
No. a) - -
Materials of A:A. Intact Abraded Intact Abraded ;{’Czti PLLY
animals T(‘}‘Sc 24 ) 24 72 24 72 24 7
Lavender 6 0 0 0 0 0.67 0.5 0.83 0.83 2.83 0.71
L
emon 0 0 0 0 0.17 108 117 317 079
eualyptus
Cassia bark 6 2.83 2.17 3 233 1.67 0.67 2 1.33 16 4

a) AA. : Applicated area phases
by P.LL : primary irritation index = Total mean score / 4
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NRAIANG BE 129 A% 5 i 0o £BF
ZE(100%)¢ E‘HE SATEA 09 TXEF 50%(6utd] 3
3‘3}31)94 YR AR Aoy, Au oY 2L

- 7H7} '@"’bﬂ"’ W27t 2 A gfstct. #E 25y
7311‘* T RE AYEY oRe YT He A4S B
IE AEAEE Y oY, HE FEEEL oY ¥ A
29 & olglem, oigt TS AT A= B
A4 A Yerdth

o] 5{(Rhie, 2007)& AejAlof =&H mjiof zhic] oY
& 2259E uf 2ALNE A slo] EFTSE AT
7l a7t 9l‘3r-1- B, £ AfolA gls oY =
E A A=Ao] AL, wuo) RS St A wE Ao
2 vjRo] Ko} gy 0 Y9 B &2 QAL Al
ek

Urbach & Forbes=(Urbach & Forbes, 1972) 3|45 A
¥ 2UE 9ol gle vhpet A9 Fof] REGE e
Are] A=A o] Qirkal B 18Hg 31, Shelanski=(Shelanski,
1972) E7]9] 23} v} B9of 24X 7kt A7 &
AR BAAT F29 AF40] ek 13k Shelanski,
1972). IFRA(International Fragrance Association)o|Al #|
# 9] # A& £ 39l cinnamic aldehyde(Cinnam aldehyde)
£ A=Y ge27] J&olzt st FFEY F 0.1% ol
28 P skt

o] AT EE AFHE gt Ao de] Fx9
HRASAEE Zethe 2 A7 AR} fARBH, o A9
% cinnamic aldehyde(Cinnam aldehyde)o] ZH= &}=HA40.
= 3 zdlge Ane AlREHD

Kligman+s(Kligman, 1972) 4% A5 QYL -85k v}
NRE AolA et 48X 715t w2 RS i A4 ¢
Aok BAET, 3 A9 049 TS 2 AFA

Table 6. Ocular irritation reaction in rabbits

AEE FARG 23 Aans SEtd, HRAE40
AFaNE B87ks4ol dttal BEEo

2

o
T

QHIURZ LA

e, {2 $4ERL, Ay 24 REAEde Bt
3t AT Table 67+ 2t} ehil] 2o b § =& 24X
A8 AF o)A B FE L gk Au FF5Ado] BEEI
ou, k& 247 A SR gy 2de] AOLe
6.67%th.

2 FAE5s 292 Hd
3/4 KEof okzto} ZiutEErEA), =]
o7kl HiEE FAol Yooy, =& T2AH B3
A.O.LE 9.839ch

Anl 2UL Wt F wd IAZRE EUEE 59 2
uf gy A} deo] WHE 27 Aw o] Hpo] WS
=E U470l = F49 AFRAE dAURER WiEE
o] WolAlx, B4 F4 AaAch BH 12 A A¥ 22U A
2 2 6vte] 3 1vtejoA] ZurEet Fio] Ve, w3
25 A F4o] 43k HA| ootor, @ ¢ HEE S
9 Mgk Zrasghgato] Uehgal, Sajks glsled, 34
7 BAER] G 5 U B4l BRI

Avl ege] AN A} AHEH] =ad
T2A17E ol T AT FA o] AAER] gglenz A
Hazt I *Géiorﬁtk AHaT ERINE A3, g8
A A T2 4Y A AuREd) 2P 59 42 B

o}, B2 6 A A7t AT A 249 AOL
= 30597, A& SolAd A3 AO0LE 7.33%rch

B oA ghile 2de AOLE 6.67, & 2T
& 9949 AOLE 9838 A4o] gl Ao® 7P,
A 99 AOLE 3058 FE9 AZAL vER oL,
AR BAAE 21} AOLE 7338 WolA AlE 3 4]
7bo] A3t g4 UG AETt Adte ZoE B

M.OL?

Materials - AOLY
Time (h) 1 24 48 72
Lavender 4.84 6.67 4.67 2 6.67
Lemon eualyptus 5.67 7.83 7 9.83 9.83
. Non irrigation 7 30.17 305 26.67 305
Cassia bark —
Irrigation 7.33 4.67 4 2 7.33
a) M.O.L. : Mean ocular irritation index, total score/tested animal pumber in each observation time
b) A.O.IL : Acute ocular irritation index, maximum among M.O.L
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