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SUMMARY

Recently, organic farming and environmentally friendly agricultural products have
been used for appropriate agriculture system. In order to fulfill the demand of consumers,
the research on higher quality, productivity, safety etc. are being carried out. Specially,
there is great interest in application of microbial compounds in agricultural field. Since
there has been great interest on the application of microbial compounds, indiscreet
development and products of unspecified microbial compound could not fulfill the need of
farmers.

Control of plant diseases using microorganisms such as bacteria, actinomycetes,
yeast, birds, fowls, etc. increases the agricultural products which could be maintained. The
physiological properties and production of agricultural products could be also be adjusted.
Especially, microorganisms recognizes their host crops and cause diseases whereas
non—host plants induce defence mechanisms such as systemic acquired resistance (SAR),
induced systemic resistance (ISR) and hypersensitive response (HR). Salicylic acid (SA) is
a signal for systemic resistance and lipopolysaccharides (LPS) elicit induced systemic
resistance (ISR). Such inducers can also have plant growth promoting effects (PGPR)
(Dong et al. 1999). Shrestha et al. (2003) isolated and identified microorganism which
produced such plant growth promoters. Such elicitors were sprayed at regular time
intervals and were studied for their effects on physiological properties and productivity.

Pioneer co., Ltd. is one of the best industrial body which has been producing such
growth promoting microbial compounds in Korea. Moreover, we have attained both
domestic and foreign patent for such products.

The substances which has induced systemic resistance was extracted from Erwinia.
This substance induce wide spectrum of resistance in plant against the pathogens and also
showed PGPR effect. The main purpose of this research was to develop the eco—friendly
systemic resistance inducer and plant growth promoter substances which helps in the
production nutritious and healthy agricultural products. Ultimately, to provide a safe,

healthy and better quality food to the consumers.

Section 1. Screening of biological spectrum of systemic resistance inducer substance

against different plant pathogens.

Variety of crops like industrial crop, vegetable crop, floriculture crops, fruit crops

and are susceptible to various kinds of diseases. The effect of this systemic resistance
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inducer was screened against these major plant pathogenic disease. The spectrum of
disease induction resistance was showed by the crops treated with this substances. Thus,

the possibility to use it practically as a biological pesticides was studied.

About 90% of world agricultural product as rice, wheat, corn and grain comes
from South asia. South korea is also one of the major country for the production of rice.
Rice is one of the main crop here. This important crop is susceptible to rice blast caused
by Pyricularia grisea which is one of the severe disease in many regions of the world.
This disease causes severe damage to rice crop. The systemic resistance inducer
substance was used to test its induction to the rice crop so as to see if it could resist this
severe disease at chuncheon, Gangwon Province. It was post treated in the rice paddy filed
infested with the blast provided with nitrogen fertilizers. The results showed that this
substance was 62.2% and 65% effective in inducing resistance of rice crop against rice
blast respectively in two set of experiments. Also, the preventive and suppressive effect of
this substance was dramatically seemed to be high. This results encouraged in the

development of this substance as a effective bio—fungicides.

Due to this reason the development of the biological preventive and suppressive
substance is of utmost necessity.
The disease severity index and biological control effect of the systemic resistance inducer
substance was performed under green house conditions in a pot. The results showed that
the control effect for this substance against pepper Phytopthera blight was 52.6% while
disease severity index was found to be 39% whereas the plants non—treatment showed

82.3% disease severity.

Furthermore, filed test was carried out to see its bio—control efficacy against the
pepper anthranose. Field test result for the first year showed its bio—control efficacy to be
51.5% and this substance was further subjected to formulations and named as Pi0802 the
field test result for this formulation showed 56.2% bio—control efficacy in the following

year. Thus, the overall bio—control efficacy of Pi0802 was found to be 50~60%.

Tobacco mosaic virus(TMV) is worldwide in distribution and can readily be
transmitted by physical contact. TMV is one of the most stable plant viruses, capable of
surviving on dried plant debris and roots of tomato and probably pepper for many years

which causes necrosis on pepper leaves. Field test of sytemic resistance inducer substance
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against TMV showed the prevention and suppression of the disease symptoms on necrosis

and atrophy to be 61.6%.

The bio—control efficacy of the inducer substance was also seen against gray mold
disease caused in the cucumber plant. The efficacy of this substance against gray mold
was found to be 59.7% in comparison with the chemicals which showed the effect upto

81.7%.

Similarly, powdery mildew disease was also suppressed due to the systemic
resistance inducer substance. The field test results showed that this substance showed
49.2% bio—control efficacy against the pathogen. Moreover, the product Pi0802 showed
about 55.3%— 61.9% of the control effect preventing cucumber plant to be vulnerable to

pathogen.

Systemic resistance inducer substance also showed the bio—control efficacy of
41.6% against downy mildew caused in cucumber. However, the suppression of disease
was quite low and unsatisfactory thus more field experiments are to be carried out in

future to confirm its effect against the pathogen.

Chinese cabbage is one of the most important plant grown in this area with a well
known cultivation history. The production of cabbage is damaged by soft rot, however the
treatment with the systemic resistance inducer substance was able to show 47.8%

reduction against soft rot and 55.2% reduction against downy mildew.

Similarly, the bio—control efficacy of this substance against gray mold caused in
strawberry, downy mildew caused in sweet melon, powdery mildew caused in pumpkin

was found to be 54.9%, 50%, and 57.4% respectively.

Citrus canker is one of the most feared of citrus diseases, affecting all types of
important citrus crops. The disease causes extensive damage to citrus and severity of this
infection varies with different species and varieties and the prevailing climatic conditions.
The disease is endemic in India, Japan and other South— East Asian countries, from where
it has spread to all other citrus producing continents except Europe. Jeju do in korea has
wide orchards of the citrus fruit and prone to citrus canker. The bio control efficacy test

of this substance against citrus canker was carried out in the orchards of citrus fruit
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crops. The result showed disease severity of about 12.7% for non treated plant and 5.4%
disease severity was observed in plants treated with this substance. Moreover, bio—control

efficacy of this substance against citrus canker was found to be 57.8%.

Likewise the effect of this substance against the pathogen bacterial hole shot
casing damage to fruits like peach, apricot, was found to be 37.8% in the field test.
However, in the orchards of these fruits bio—control efficacy of chemicals was found to
be 55.8% . In comparison chemical efficacy of substance was found to be less. this may be

due pathogen resistance to chemical and substance.

The preventive and suppressive effect of the substance against gray mold pathogen
damaging ginseng field was observed. The ginseng seedlings were treated in 3 different
ways. 1 Powder treatment, 2 Dipping treatment, 3 Soil treatment. Bio control efficacy of
the substance varied according to the treatment methods. Ginseng seedling subjected to
powder treatment showed 58.3~59.5% effect while the seedlings subjected to dipping
treatment showed 55.2% effect against the gary mold suppression. Soil treatment was done
after 10 dyas of seedling plantation at interval of two time, these seedlings also showed
51.2% efficacy against gray mold. result showed that the systemic resistance inducer

substance can be used in eco friendly way as a bio—control agent.

Eustoma grandiflorum is one of the mostly used decorative floircultural crop. It is
susceptible to both gray mold and Sclerotinia rot. The systemic resistance inducer
substance was able to show bio—control efficacy up to 43.8% and 48.3% against gray mold
and Sclerotinia rot respectively. the disease severity index shown was very low 11—20%.
Further experiments should be carried out by different experimental design so as to obtain

the better results.

Section 2. Mode of action of systemic resistance inducer

The mode of action of disease severity of cucumber gary mold was observed after
4 days and 14 days of the inducer substances treatment . After 4 days of treatment
disease severity observed was found to be 12.4% whereas after 14 days it was found to be
96.4% in non treated plants. Moreover the CFU of the pahtogen was perforemed using the
leaf disc of the diseased plant. When the enzyme content of the treated and nontreated

plant was subjected to analysis. Enzymes as peroxidase(POX) and glutathione
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peroxidase(GPX) concentration was higher in treated plants than in non treated plants.

2 Research on pathogenicity related gene of the inducer substance.

SAR observed in the tobacco plant was confirmed by the pathogenicity gene
analysis of the treated plant. After the protein treatment the PR gene expression was
observed after 48hr. The expression of PR gene was more in the plant treated with the

inducer substance.

After 36 hr and 48 hr of leaf treatment by the inducer substance Hypersensitive
Response observed on the leaf surface was of lower concentration. Both wild and
transgenic tobacco plant was treated with the substances and the reaction was observed.
The vascular tissue of the treated plants were seemed be more in number and seen under

SEM.

Section 3. 5 ton scale up fermentation and post—operation technology development

Systemic inducer substance was subjected to mass production at 5 ton scale up
fermenter. The production of the substance was carried out by fermentation step up
process. earlier from 500L of the input the final product of the substance obtained was
2.4g/l. However, we developed the improved process of producing the substance which was
quite economical and productive as the later technique we developed could produce 2.51g/L

of the substance. This showed the later technique developed was economical and reliable.

Section 4. Biochemical characterization of systemic inducer substance in various

crops

The systemic inducer substance showed 20% enhancement of rice seed germination.
moreover, the PGRP and fresh weight of rice plant was found to be higher yielding a

better harvest.

Treatment of systemic inducer substance in different horticulture crops was studied.
Cucumber plant treated with this substance showed better crop harvest and PGRP effect
by 11.3% was also better than the non treated plant. Moreover, inorganic ion content like
N, P, K Mg and Ca level was also higher than the standard ATCC strain resulting in

better photosynthesis rate, conductivity of ion and higher chlorophyll content.
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Treatment of the systemic resistance substance on pepper plant also increase the
pepper yield, better PGPR and increased the photosynthetic rate, stomatal conductivity and
chlorophyll content in the pepper plant.

Similarly, strawberry plant showed higher sucrose contents beside all the above
mentioned increments in the crop control. Moreover, it can be used as commercial product

as a better yield in its coloration, inorganic ion content and healthy growth.

Characteristic survey of the ginseng on the systemic resistance inducer. The effect
of the systemic resistance inducer on ginseng was also found to be better. It showed

better PGPR and better harvest rate than the non treated plant.

Systemic induce resistance system and as growth promoter in lilies. Use of this
substances at 10ppm and 40ppm helps in the growth of plant stem. It increased the length
of plant. In addition biochemical analysis of stem showed the calcium, magnesium content

increment in comparison to potassium and phosphorous.

Section 5. Development of quality control method for systemic resistance inducer

This substance quality was observed using both qualitative and quantitative
method. The qualitative method used was SDS—PAGE analysis and quantitative method
used were HPLC and HR— test.

Section 6. Stability analysis of mixed agricultural material and the systemic

resistance inducer

Analysis of the stability of this substance together with the different fungicide and
pesticide has been observed. This substances showed more than 80% of the disease
resistance when used together with disinfectant and insecticide. In addition a total 12
different ingredients mixed fertilizer component also showed the reliability in its use.

Section 7. Characterization of toxicity of systemic resistance inducer

1. Characterization of toxic material of systemic inducer substance
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a. Acute oral toxicity of systemic inducer substance protein in mice

LD50 = 2,500 mg/kg B.W.

b. Acute dermal toxicity of systemic inducer substance protein in rat

LD50 = 2,000 mg/kg B.W.

. Delayed hypersensitivity test of systemic inducer substance protein in guinea pig
Weak

o

d. Eye irritation test of systemic inducer substance protein in rabbit

AOI = “6.00", None

e. Skin irritation test of systemic inducer substance protein in rabbit

None

f. Micronucleus test of systemic inducer substance

Not—caused

g. Bacterial reverse mutation test of systemic inducer substance

Not—caused

h. Acute immobilization test of systemic inducer substance

24h, 48h ECs0 = 100.0 mg/L

1. Chromosome aberration test of systemic inducer substance

Not—caused

j. Acute fish toxicity test of systemic inducer substance

48h, 96h EC50 = 10.0 mg/L

2. Characterization of toxic material of formulation product

a. Delayed hypersensitivity test of formulation product in guinea pig using Buehler method

“0” and “0%”, Weak
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. Acute oral toxicity of formulation product in ICR mice

LD50 = 2,500 mg/kg B.W.

. Acute dermal toxicity of formulation product in SD rat

LD50 = 2,000 mg/kg B.W.

. Skin irritation test of formulation product in rabbit

None

. Eye irritation test of formulation product in rabbit

AOI = “6.00", None
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FLo=delA mAd =l o3 Z4F AEWe) WA AT
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of Felo WAEI Q=
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el

M+ (Crown gall)ol] Zan] B E

2] Agrobacterium radiacter

strain 84 2 K10264F%E o] &3 Galltrol, Dygall, Nogall, Bakuterozu #|3%°] 2t} &1
7135 eke] e AMaded a3rt Axsiy 59 ¥ES Aadwe fr1dA8st a9dE A
& 2 4 ¢gled vlEl, o] AEFGS g4 g3E vEho] -3 HAAR o] gxa Q)
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¥ 2. HaWAlE nAE AdA AEst AEFoF
n| A& o] & i F o g S| 4 EF A =57 (d)
, Galltrol USA('79)
Agrobacterium
) ] Crown gall Bakuterozu Japan('89)
radiobacter strain 84
Dygall Canada
A. .
. Crown gall Nogall Australi
radiobacter K1026
. . Seedling root diseases Quantum 4000 USA
Al A Bacillus subtilis )
Infection seed—born GUS 2000 USA
Pseudomonas cepacia Seedling root Blue circle USA
Pseudomonas fluorescens .
Damping—off Dagger G USA('88)
EG—-1053
Streptomyces Damping—off(Fusarium,
.p y bing . Mycostop USA
griseovirides Alternaria etc.)
Gliocladium virens Dampint —off WRC—-GL—-21-WRC—
) ) . USA('90)
GL-21 (Rhizoctonia, Pythium) AP—-1
Pythium ligandam Sugar beet disease Polygandron Czechoslovakia
T.harzianum Rifaistrain ) )
Damping—off (Pythium) F—Stop USA
3o KRL—-AG 2
"o T. harzianum ) M
Wood—decaying fungus Binab " T USA
/polysporum
) Southern blight Trichoderma
T. lignorum ) Japan('62)
Sore shin(Tobacco) (spore)
) . Verticillium in mushroom BINAB T France
Trichoderma viridae . .
Plum silver leaf disease SEPPIC BINAB UK
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J Gen Plant Pathol (2005 71:211-220

0 The Phytlopatholomeal Secety of lapan
O] 100071 032740050191 -0

and Springer-Yerlag Tokyo 2005

BACTERIAL AND PHYTOPLASMA DISEASES

Rosemary Shrestha - Kenichi Tsuchiva - Su Jin Back
Hu Nam Bae - Ingyu Hwang - Jang Hyun Hur
Chun Keun Lim

Identification of dspEF, hrpW, and hrpN loci and characterization of the
hrpNg, gene in Erwinia pyrifoliae

7

Table 3. HR plant assay performed lor Hrph, o and MepN,, of Envinia pyrifolice and E. amylovore, sespeatively, al various concentrtions

Concenlralion FIR at various times
(/i) E —
ldla Iih 24h 3nh 4ih
HrpMg, Hrphd,, Hmhe Hrph,., HrpMNg, Hrpy,, HrpM,| HrphN,,
5 - - | - + - f o L= o
(L] 4 + + 4 | + 4 } ++ +
0 - + ++ ++ 4 -+ ++++ + =4 A4 | e o 4
M + 4 -t o + -+ + (i A +++ S s D7t 3 3 k) i b o e +44+

MES bulfer - -

+. 13% collapse of tissues of whacen leaves by HE; ++, 30% collapse of tissues of tolwcoo leaves by HR: + 4+, 75% collapse of fissues of
tobacea leaves by HER: ++ ++, =75% collapse of tissues of tobuceo leaves by HR: -, negative reaction, no HR symptoms

“Purified HE clicitor protein of E. pyeifofice, expressed in Evcherichia coft BL21 (DES) pLysS under the 17 promoter of the pET- 15h vector
"Purilied HR clicitor protein of £ annpfovera, expressed in . coli BL21 (DE3) pLysS under the T7 prometer of the pET-15b vector
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500mg/L, cefotaxim 200mg/L, BA 1mg/L, NAA 0.1mg/L, PPT 4mg/L, Phyto agar 8g/L, pH 5.7)
2 HATH 4579 w424 dHES oA duro g ZebA shoot B Aol A Al <k
AT A E3H shootE root F-E=HlA(MSO, sucrose 30g/L, ticarcillin 500mg/L, cefotaxim
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Wild type Transgenic plant
17 36. Wild type oot AAATYFe=d 448 Fofe] 7] Fd(Bar = 500im)

% 372 99 22 AAIYFEEAY] 87| tiste] SCI =aol] 2k U
oltt, HMAATFAFEEAS ArE= AFet Erwinia sp. At HA A #A#HEe] =59
AL} o= FF AF A83E st 7|2 A5E &85 7] Tt AR E ).
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Fig. 5. Comparative HRE analysis by indiltration of HepMNg, and
Lirp™ o mutant proteins { HE pe/ml) aobtained by deletion of inter-
nal amine acids and site-dirccted mutagenesis ot different time
imtervals. I, Megative control {protein selated froon pET21-a vec-
tor); 2, HNACTE7 (DIALR); 50 HNACIRT (D2ATR); 4, HrphNg: 3,
Hephpas 6, HNACIET (D3ATRY 7, HNACIET (3LM); 5, HNAC
LET (SLM)y and 9, HINACIET (W41 ).
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EREMCE 2007

Transgenic Tobacco Expressing the hrpNep Gene from Erwinia
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(=h BS54 st 44

D 4
AAARYFERA Aol <@ Colo] FAAY Wl }2 AL 54 $AFHw

2}, =W B2 Erwinia Al el AA A A (
"ATCC")& 10, 20, 40ug/ml E=2 149 H4 AAA D & 5, FoE& 33 5471 (model :
LCA—4 system, ADC BioScientific LTD, Co., UNK)& ©] &3l FgAFS S35kt 2.0
o] Y F d9e B4 289 F 549 9, 369 F 8H9 o % 50d F= 1189 ¢4
Fo s A3t

A A TR FEAFS A 28Ul S Axp FAolA 17.2 COumol.m 5™
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mol.m 2.5, 40ug/mLol A 19.5 COsumol.m ™ %.s '2 el WA Pioneer A2 A 84§ =22
22 9 10ug/mLAl A 19.8 COsumol.m™%s™}, 20ug/mLolA] 20.7 COsumol.m %.s™ ', 40ug/mLol
A 21.5 COsumol.m ™ %.s™'& AT R A4 vebgta, Aesert Holdd wel F71ets 7
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¥ 47, AXNAFSYFEEZDA A o 1Fo] I TE B4
] 2] <FA| T-P T-N T-K T-Ca T—Mg
. _ 1.95
TUYEZ AN FEEZ 4.10 10.42 1.43 0.90
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v v E 0.60
4.14 . : .
ANARRGEEA (0.62) 8.08 199 0.74
- 2] 0.02 4.23 8.55 1.12 0.66
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() Ae-Astetd 4 54 Wzt 1A

= B2 Erwinia A T AAAGAFEED A ofgr 159 FFAAF W e
e Yy 5A4S EAMetaA, s EF Erwinia At fd AAAZIAEFEE
"Pioneer") @ w]=F mAE F AAASAHAFEEZD (7} "ATCC")E 10, 20, 40pg/ml sE=2
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"Pioneer") R "= MAE ol AAATEAFE==4 (7F "ATCC") S 10, 20, 40pg/ml ==
149 1+4 AEA 3 3 FE I3 A7 (model : LCA—4 system, ADC BioScientific
LTD, Co., UNK)E o]&3dto] FFAFS SAHsIUT. SAHLE A4 5 24 F 320+ 84
9 4, 42 46Y Foll= 949 98
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a9 50. W BF Erwinia Aot 8 AAASAAFEEDA Aol 9%k o] FAH
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17
e

OH u\‘

9] 7] w9 A9 AA F 2490 43 At AT 0.33 mol.m CsT
ATCC AHg]7¢ 10ug/mLelA 0.37 mol.m *s™', 20ug/mLollA 0.40 mol.m *.s™!, 223l 40u
g/mLol A 0.42 mol.m %s™'2 7}z veletth, agla ) B2 Erwinia AT S8 A4 84
v+§1‘(7}ﬂ “‘pioneer”) AT 10ug/mLolA 0.42 mol.m %s™', 20pg/mLelA] 0.48
mol.m™*.s™", 40pg/mLelA 0.45 mol.m *.s 2 FA T E ATCC HgTF Hrte vz =
s YERTH R 51). = 7T HERE gho] wruhe A2 AP 2 d54 §%e A%E &
st & w AEA AFHRAAAN BHETE A FAE Adeta AzrE
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@ 3 FF AA
g sS4 HEITSTAE FF6te] 3,000rpme® 103 A4 EE s e oS

0.45um membrane filter= o3 & 10ul® FY3l4] high performance liquid chromatography
(HPLC)® A&ttt & #2428 HPLC (model : RID—10A, Shimadzu, Japan)$] RI detector,
column& Shim—pack SCR—10IN(7.9mm@*30cm)=E 4 2 v|stddS B350}

O AN F 7 e FAYTAA 5.29%, ATCC A 79 10ug/mLellA 5.42%, 20w
g/mLol A 5.87%, 40pg/mLelA 5.98%% YElskal, Ul B2 Erwinia A F2 AAA G4
=22 (713 “pioneer”) AT 10ug/mLelA 5.96%, 20ug/mLolA 6.19%, 40ug/mLelA
6.26%%= FAe F v= vAE Fo AAATIEFEEE AT By A Yeist e
Firoll A= fructose 2 glucose TFolA = Ak zkol= LA sucrose FS Ul E
2k Erwinia Alat ol AAAZEA == A7 52 FFoR A=Y T F gl 9

s vl Aow yeigti(ad 53).

O Sucrose O Glucose
6 I OFructose [@Total sugar | — m

| i

10‘20‘40 10‘20‘40
Fxe Pioneer ATCC

g &3 (%)
N
\

XHels T (ug/mL)

¥ 53, W B2 Erwinia A Al AAAGAEFESAA Aol o7t F IwFe] W}

® vlgtl C =F HA

HIEH CE42 3 2483 L8 A8E o835t & 20gs 6% HPO3; 200mLS} g
#47](10,000rpm) 2 1023+ vk F 3,000rpmeZ 1087 AR 8 4S5 A4S 0.45um
membrane filter= o }3te] 10ul® 23] HbE =938t HPLCZ #4183 th. HPLC (model:
SPD—10AV)e] Z=71<&  UV-detector 254nm%= 3} 3, columne  uBondapak “Cis
(3.9mm@*<30cm) 0.2 #-A]3}3i T},

2 Ad, BE C 9 FA el A 226.1mg/ 100gFW= Yebstar, vj= v S &
g AANAIGAAFE=EZD AT 10ug/mLolA 227.0mg/ 100gFW, 20ug/mLolAl 228.8mg/
100gFW, 40ug/mLolA 228.5mg/ 100gFWE Weba, = B2 Erwinia Ao el AA14 8
=52 (71 “pioneer”) A9 10ug/mLolA 227.2mg/ 100gFW, 20ug/mLo A 229.3mg/
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100gFW, 40ug/mLelA 229.5mg/ 100gFW= B A2+t nlaf ozt A Yetstow A2ls

T3 Apol= AAT (L™ 54).

240

235

—
-
|

230

225 |

H|EF2] C(mg/100g FW)

215 ]

210 ‘ |
10 ‘ 20 ‘ 40 10 ‘ 20 ‘ 40
25z Pioneer ATCC

X2l &= (ug/mL)
a9 54, W B2 Erwinia At Al AAAIAZFEEHD Al o 139 HlEkY C
skl Wl

® Capsaicinoids % #H74

Capsaicinoids &2 Ao S4F9E o719 AAS sAa0x8o &3 $F 400mgo
S acetone 20mLé} 9 47 ZEhaTe] @Al oF 164%F &t %
#7](U-3210, spectrophotometer, Hitachi, Japan) 246nmo°l|A =7d3}1it}.

71 A3}, capsaicinoids S FA A 0.14%DW= vEbskal, ATCC #2759 10u
g/mLel A 0.14%DW, 20ug/mLol4 0.15%DW, 40ug/mLelA 0.15%DW, 18] = Ez}h
Erwinia At frefl AAA TG 282 (7 “pioneer”) A2 7-¢] 10ug/mLelA 0.15%DW, 20u
g/mLel A 0.15, 40ug/mLo A 0.15%DW= Z2+2} YEel v (19 55).

A=
s
=]
RN
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016

g 015 f - T T T T
R 014 - = L
(7]
2 013 | -
o
c
o 012 | ]
‘©
o 011 | |
o
o
(&) 0.1 ‘ ‘

10 ‘ 20 ‘ 40 10 ‘ 20 ‘ 40

Fxe Pioneer ATCC

X el s (ug/mL)

Y 55 FW EA Brwinia Ad U ANAGHRERD Adel €@ nF9

Capsaicinoids &=e] 3}

A sl TEEHLS 200
g/ml FEOR B A4 F 49 ’%Ef‘s}%m AL w7kl AA Qe dH, dAtew <l
3 A7l e, T, AERES 2AEG o Y] AR Hete] Yr AR 3F

b @7 G

Y 5600 ek wish o] ATl W] e a9, FAG Fuelel 1 277t
grastgot ANAFYEL AT Boge FAstel Fak9igel w
Ful etk E 48lAE 7 AelTe AEA A%, 452 3
A

ob AAAFERFERY A 7L dzTRe 58

;sz
id

A% Plant height Plant width A=41eE

(cm) (Zmm) (SPAD unit)
x=+ 30.4 43.1 38.8
ANAGYFE=4 32.0 46.0 41.0
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o101 are|
ANAH Zdig

a¥ 60. =W B2 Erwinia Al ol ANAZAEFE=E L Aol o3 @r] g =3 X

SIENS

() #*s, 2= 2
7)ol AT F7bl v = AEAgAe] g vluel A FITF ] 21%7F F7

ol

of
e
38

ow, Ar+= oF 18% bkt AAAIAAFTE==A AYA FAZE Sk HAS 7hsto]
#P o} vt 5% AEE Holw A AUldor xHo] gdud] M Aow fFokEt)
@719] sucrose HS 8.1 mg-g 'FWolglom AAAFAGEEA g|A] 1 ko] 78y U
H] 43% 7} =789l L, fructose, glucose, 18] 3l sucroseE U3F 7184 wo] &ae 3
T-(°F 45mg-g 'FW) ¢} vlaale] 15% Z7}etH( 18 61).

160 )

oz

140 F .ﬁﬂ)ﬂ@’é}'%ﬁ%é‘ ﬂa__l‘l

120

100

80

60

40 1 A L

ES 3E oE ~3zA

I 61, =W B3 Erwinia Al el AAAPGrEms Aol Aol o7t 2] e} g, A

=, 9ug 24,

’
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63.4cm olAtt. AN AMAZAHFE=EE AL Aol Aol XA L™ 10ppmE =
40ppm A A F7]e] Hol7b At dol= Ao nEde A= Wl oM FAd

y
79 Aauc AATAHERL AN 10% A= @18 A0l FAAREE s

& Astelr] A 23 Ae TFW NG Az AYY 27 AT FALT 70.3g
ujste] AAAGAH =R 40ppm AT WG A} fo] FAs o] LA Srlekch
FNAE G ANAGHREEA Aol 9% DA 2 5 Atk AW 79 dUFE
ohiy] A AWHA(FE)e FALTY WP sk 46NoIRoM ANAFHFEEZ

40ppm A TN AE7} 25 S7F8FATHE 52).

A {-Z 7] A 5= 7]
) ) A= =71A &
= 2 A5 %= Z o] A A=
(N) (@ mm)
(cm) (g)
ANA G FEEZA 10 ppm 65.5 73.9 42.7 6.50
ANA G FEEZA 40 ppm 69.7 79.0 47.8 6.64
A2 - 63.4 70.3 46.0 6.25

Foll mA= dFS Lotrnr] s =71

AT 478.8ugg” ! FWell A
Aol osted ket =71 W vt g FA e 112.1pgg | FW oA
10ppm¥} 40ppm AAAFYFread A= S7He Ao 82 ZAHAT. apARE ZF3 19
AL A = Ao mE Z3E B AT oldd A= A ATelA =Esiglkel #
¥ vadlEe] RS STk MAxe 98 248 FAAATL AP Zgo] &

W) o] TolmE ABAF & GRS FAN A A
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(mgg”" FW)
0.64
0.59
0.62

(mgg ' FW)
2.77
2.85
2.92

140.8
179.8
1121

Mg

(ngg™' FW)

Ca
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At AA Al 8L densitometerE ©]-&3te] image 4S5 2 A5
I ANAFAAFEELY] AGHE IF AT F Ao HAlA d
A 3olE Q). A4l &3 ion exchange chromatography % fraction A%WF 7]s=of uw}
2t Hi 80% F7HA 7heskeler SaE T a8y sleE2] gl A FAE total AAIA g
J [e]

Ao ] oF 60% 7o ATH 1Y 63).

ole) & = AN AAge] Baste] 7 WA BYHE SuE
o] A Ho] HF B¢ WIH How wth uebd AWS AN fskel AR
o B} e BEetAslY] AT DS YA

‘ Crude extract

'

‘ Centrifugatian
|

Membrane filtration

:

19t Ultra filtration

'

2nd Ultra filtration

'

Jrd Ultra filtration

!

Centrifugation

|

Chromatagraphy

|

Desalting

.

‘ Caoncentration

'

‘ Freeze Dry

'

‘ FPowder
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3 55. HAdE BAM S A8 AAAT YTl 3¢
& A B 3aE =)
2FEE 99 100 % f;ji ;%;;l:ig% AT A=
Centrifugation 96 % jlioi:i@%o A7
g HAHS
Membrane filtration 95 % A T A2 AA
Ultra filtration 95 % ABEAEZRD AA L 5=
Centrifugation 93 % 7| EAA
Chromatography 82 % EAEE
Desalting& Concentration 80 % gl 1 55
Freezy Dry 80 % Az
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Crude extract
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Centrifugation
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gt AAAGFEEZD Y] By s

AA 1A S AAAFE T GAE o] AAlE Eddd tigk FrtE AAEA
o AlgWH2 HPLCS AESPA TS FA#AHoz Ausigitt. HPLC #AWHAAE
HPLCE o]&3lo] AAlES dd=dz A4gA3 3 thr] HPLC, SDS—PAGE, HR—testE %
ate] AAl=e] 5A4E& AT LH 68, & 56)

| HPLC analysis" |

|

| HPLC Fraction Collect |

|

| HPLC analysis |

| SDS-PAGE |

| HR-test |

HPLC &4

Instrument : HPLC 10A system, Shimazu, (Japan)

Column : Symmetry 300 series reverse phase (250 mm X 4.6 mm,
5um, 300A) Warters, Co. (U.S.A.)

Mobile phase A : 0.1% TFA in H:0

Mobile phase B : 0.1% TFA in Acetonitrile

Flow rate: 1 ml / min

Wave length @ 210 nm, 280 nm (Dual lamp)

Sample loading volume : 10ul

Retention time : 21.7mins
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E=E2° HR—test H

W&

- Nicotiana tobacum cv. xanthi, nc

- D/N = 16:8 (growth chamber)

AZyezA - F%E 15,000 LUX

-2 27C

BRE R ~ 10&(Eo + LD 3 A
SEAme] ARz 29 8 ~ 10%(¥°]17cm*2cm) A Al 39 ARE

- A 3999 AV]E= 4ol 10~12cm, & 7~9cm

i . - 25 gauge TAM1E o] &3sto] ©ul dirloelo] F=¢]
g W o L «
-2 10A] o]d, &% 3A] o] % A
qE 5+ = - 20C ~ 36C %0 2447 B3 2 A=
AR A A

I EEHdS HPLCE & 4?‘3} Ay} 28 129 JEFG AT} o] 21,75 A

2 peak7} AZEHAY. Al Aol FEF9 fractions collectiondtil Erjw s -5 3}
o

=333 3 HPLC, SDS—PAGE, HR—testZ 3F A3} AAAIHFEEZD AHEo] 325
(12 69, 70, 71).

o

E-Z 9] chromatography.
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SDS-PAGEE A &3t 4 FHF HA=<e FXE spectrophotometerE ©]-&3F total

protein determination(3 <=3 : BSA)¥} oju] %] &4

it
Lo

densitometer #41& F3to] A4
Tl Total protein determination 34Hel UA| 5 @A) FFS FAs17] Yot 3353
o™ SDS—PAGE densitometer #2412
slth(2d 72).

¢

(e

W % QA

Stock solution

A 4 A

Purity (Protein) Total Protein Determination
-SDS-Poly Acrylamide - Ultraviolet/Visible

Gel Electrophorisis spectrophotometer
- Densitometer — Standard : BSA

A
Concentration Determination

= = =
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9. Tables (Group summary)
Table 1. Mortality

Mortality (%)

Dose (mg/kg)

Group

Female

Male

0%
(0 /5)

0%
(0 / 5)*

Gl

0%
0/ 5)

20%

(173

2 500
: No. of dead animals/No. of tested animals

G2
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Table 2. Clinical signs

Gr_oup Eose (mg'kg) Sex Number of animal Clinical Signs
Male & No Abnormality Detected
G1 0 '
Female 5 No Abnormality Detected
Male 5 Inanimation
G2 2 500
Female 3 Inanimation

Table 3. Changes of the mean body weights

Day(s) after treatment

Group Sex Number of animal
(mg/kg) 0 7 14
25.95 31.11 3399
ale 5 20,86 +1.62 4138
Gl 0
Femal 5 22.25 2622 2732
¢ T +0.80 £1.51 +1.34
26.04 3038 33.00
Mo 3 +0.85 +1.08 +0.89
G2 2 500 " o
¥ le 5 22.20 2434 2740
s +0.85 +0.78 £1.10
* significantly different from values of control group at P < 0.05 with Student t-test.
Table 4. Necropsy findings
Gl G2
N No. of
Findings b of (0 mgkg) @ 500 mghke)
Male Female Male Female
No Gross Findings 20 5 5 5 5
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9. Tables (Group summary)
Table 1. Mortality

Mortality (%)

Dose (mg/kg)

Group

Female

Male

0%
0/ 5)

0%
o/ sy

Gl

0%
/5

0%
0/ 5)

: No. of dead animals/No. of tested animals

2 000

G2
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Table 2. Qlinical signs

Group Dose (mg/kg) Sex Number of animal Clinical Signs
Male 5 No Abnormality Detected
Gl 0 :
Female 5 No Abnormality Detected
Male 5 No Abnormality Detected
G2 2 000
Female 5 No Abnormality Detected

'IhbleJ.Cluguofﬂumbodywei!h

Dose Day(s) after treatment

Grou Sex Number of animal
P (meie) 0 7 14
217.5 270.4 317.1
Mals 3 454 +8.0 4159
= , 85.6 206.8
161.6 185. :
g Faaals s 6.1 : +8.1 +8.6
219.0 274.0 324.9
A 2 +4.2 +83 +9.5
SR S 161.0 193.5 217.6
TEMal 5 £6.0 49,1 +15.4
Table 4. Necropsy findings
Gl G2
Findings N, ;:d (0 mg/kg) (2000 mphy)
Male Female Male = Female
No Gross Findings 20 5 5 5 5
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Tedln I, Clunge ol by wulphis

Weeks
Ureup
i i 1 ] L | i
. M 32946 705 ABL6 1244 A5 L8y ¥
Gl EA ) 122 14.1 25,0 rL B LY. 0
W 0 20 I Ll *h i
[ 100 T84 A TET died K it T T
U LR A 201 HESE 1.1 Yix Ai:
b [ I I 10 I 1o
Rean 1293 1732 414 e 414 &5 | e,
Tl =1 g ] 1 ifm Ay A ra | 241
N | | 10 [ In i
P, My ol Arimal
Table 3. Evaluation of skin response
’ No.of 'Time of Score of skin response  \j.n  Sensitization
P Animal observation o | 5 5  Score  Rate (%)
24 20 0 0 0 0 0
Gl 20
j 48 20 0 0- 0 0 0
First = i 24 10 0 0 0 0 0
Challenge 48 0 0 0 0 0 0
24 0 1 9 0 1.9 100
G3 10
48 0 2 B 0 1.8 100
24 20 0 0 0 0 0
Gl 20
48 20 0 0 0 0 0
24 10 0 0 0 0 0
Rechallenge G2 10 W L
SR a8 0 0 U0 "0 0 ¢
24 0 0 10 0 2.0 100
Gi . 10 x
37 48 0 2 8 0 1.8 100
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(MOI, mean ocular irritation index)
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Table 3. Evaluation of cye imitation

Group T1 (Mo eye washing)

Animal. No. Ti-2 Ti-3 T4 T1-5

-
-

1 hr

| 0
| 24 hr
i

1}
Degree of opacity (A) | 48 b
' T2 hr

| 1he

Diffuse areas of 24 Mr
[Opacity (B) | 4B hr
| 72 be

L= = I — N -
o oo
== eo
Eﬂﬂﬂ

i

- = =

n:n-m!i:rn:rﬁl:l
oo oo
oo 9 9
B8 B B

1 hr
24 hr
48 hr
72 hr

Iris (C)

(===
= TR = T~ T - |
s 2 9 o
a o 9 =S

| hr
24 hr

" A 48 hr

?—hlh'l'
=3 b M
o C =N
o8 =

I hr
24 hr
48 hr
72 hr

Cenjlinctiva [Edema (E)

cq,‘i.‘.;-— Lﬁ-—nu a a8 a 8 [ B - -

oD e
e e e —

2 o a -
A ek el

1 hrx
24 hr
48 hr
T2 hr

Lacrima (F)

| 1hr
| 24 br
48 hr
72 hr

1o

O 0 MO 20 8 @
= kS o = a 2 2
o8 & |OQ DO
L= = ] L= = = B =

[ - S R B 00 o

-
a & K O, = 8 5 8 =2 O 0 = - S e k) o o a9 ﬂﬂﬁﬂ‘ﬁﬂﬂﬂ;

g

1 e
24 hr 333
48 hr 0.67
72 hr 0.0

MO

101 (individual ocular Jrritation index) = (A * B = SY{C = 3\ HD + E+ F) = 2
MO (mean ocular irritation index)
' AO] (acute ocular irritation index) = the maximum valuie of MOI
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2415.2
23723
2440.2
2520.0
23833
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55.1

Day 3

2302.5
2331.4
2299.0
2369.8
2482.7
23223
23513
69.2

Day 1
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Day after application(g)

Day 0
2313.1
2365.2
2304.5
2340.7
2392.4
2287.9
2334.0
39.7

: No. of dead animals/No. of total animals
S.D.

- : Normal

Animal No.

Table 2. Body weights changes
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Table 3. Evaluation of skin imitation
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g 793 o] 7 AeE BEAE
T H 5 h 5
co=T (mean +S.D., g)
GM 1 g =T 6 v}z 33.78 + 1.52
GM 2 500 mg/kg B.W. 6 izl 33.75 + 1.58
GM 3 1000 mg/kg B.W. 6 izl 33.46 + 1.50
,Male
GM 4 2000 mg/kg B.W. 6 wlg] 33.26 + 1.42
O]:/H]:H}_:‘LL
GM 5 °° 6 nlg) 33.82 + 1.43
(CPA 70 mg/kg B.W.)
GF 1 Suf o) 2= 6 vzl 25.83 + 1.67
GF 2 500 mg/kg B.W. 6 v}z 25.60 + 1.67
GF 3 1000 mg/kg B.W. 6 v}z 25.73 + 1.78
Female
GF 4 2000 mg/kg B.W. 6 v}z 25.89 + 1.68
OF A U] %
GF 5 °° 6 v}z 95.36 + 1.87
(CPA 70 mg/kg B.W.)

(4) BN A

duiANdAayE EYE dle] 2000 mg/kg bow.S Fo Hi L= FH] 1/29 3¢
Fo] T, SAUERT, FANERTS A, 24A3HS Fo7|Ee R o] EAY S
¥ (Table 1, Appendix 1, Appendix 2)¢} 294t EA|F ] AT F AldsE 2 oyt

-

|

At FAE #EE A ko (Table 2, Appendix 3, Appendix 4), FoIAI<} F-AA 9] A|FS
Hlask Ayl ol FoFoME AR Hs] FATHA FoAdS It (Table 3,

Appendix 5, Appendix 6).

4 3 AT 2000709 A8 4ETE B Ay FAY Ae Svdzae] ol
AYTE AAWS 2= Ao ZHWIEE 0.13 + 0.04(%) )R eH, 500 mg/kg b.w. Tl
o] 2MEFNEE 0.12 £ 0.03 (%), 1000 mg/kg b.w. Fola29] WIEE 0.12 + 0.05(%)°] AL
1, 500 mg/kg b.w. Folwte] AMEFNEE 0.12 + 0.05(%), 1000 mg/kg b.w. Folte] ®
T 0.13 £ 0.04(%), 2000 mg/kg Folite] WIEE 0.14 + 0.04(%), FAHNZETY WEE 6.31
+ 0.67(%) =S YeERATE

SN EE gz 8] ZE FATA AdEIANEE SAKE
EbubA] gkt 3 AR E A WA ST HE BASH R o)
H HAAs F7F7F YERSTHP <0.01)
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MEEAS AFES PCE/(PCE+NCE) H &L 99 & &2 FRAS H 51.20,
50.92, 50.96, 51.21 2 49.100]9 3L ¢S 4 50.57, 50.59, 51.39, 50.58, 49.110|Jt}t & &
oA M E SAUZ o Hl& SAITAQ] Aol gl
3.1z g A8
AFERD AAAFHFEEZD Ao Fofitol] dojA tdidA Hdd+5 29e z2e
Aegate] N EE SudFzTo Hluste] B u, SAFoRE Fo5HA FUleleE Fo T%
T2 SRIE A gkttt

10. Tables

Table 1. Micronucleus test in ICR mice {group summary)

Chemical Dose MNo. of MNPCE/1000PCE's PCEAPCE+NCE)
pex Treated  (mgkg) Animal (McaniSD, %) (MeansSD, %)
Vehicle 0 & 0.13 = 0.04 5120 =+ L1
. Test items 500 6 012 =+ 0.03 5092 = 147
Male Test ilems 1000 .1 012 = 0.04 5096 = 0.92
Test items 2000 G 0.14 = 0.04 5121 = 1.00
CPA 70 6 615 = 076 * 4910 = 1.4
WVehicle 0 fi 012 = 0.05 50.57 = 071
Test items 500 6 012 = 005 5050 4+ 0.59
Female  Test items 1000 6 013 = 04 5139 = 046
Test ftems 2000 3 014 = 0.4 50,58 = 1.00
CPA 70 & 631 = .67 * 4911 = 1.07
* P<D01

Vehicle : distilled water

MNPCE : PCE with one or more micronuclei
PCE : Polychromatic ervthrocyle

MNCE : Normochromatic erythrocyte

CPA ; Cyclophosphamide (positive control)
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Table 2. Clinical signs and mortalities (group summary)

Chemizal Dose Clinical Muortality
. Treated (mykg) signs (dead / total)

F N o %

Gl Vehicle 0 © ! 5P
N 0 %

Gm2 Test ltem 500 /5
400 N 0 %

GM3 Test lem | ©/5)
0%

GM4 Test Item 2000 N © /5
CPA 0 %

s (Positive control) "” " (0 / 5)

N : Normal, * : No. of dead animals™o. of tested animals
Vehicle : Comn oil, CPA : Cyelophosphamide monohydrate

Table 3. Body weights of animals (group summary)

Chemicla Body weights (mean+S.D. g) af the time of
Sex Treated (rnw'kgl Adsmummggo of animal) Smnfm{Nﬂ of lﬁlﬂll_!_
Vehicle 3378 £ L6 (6) 3362 % 113
Test item 500 33.75 %+ 1.0B  (6) 3330 + 1.28 (ﬁ)
Male  Tesitem 1000 3346 £ 120 (6) 3294 138 ()
Testitem 2000 3326 £ 118 () 3228 4 143 (6)
CFA 70 3382 + 108 (6 3306 £ 113 (6)
Vehicle 0 2584 £ 122 (9 2564 £ 14 (6)
Test item 500 2560 £ 121 (6) 2513 + 046  (6)
Female Tea item 1000 2573 + 138 (6) 2557 £ 091 (6)
Testitem 2000 2589 £ 130 (6) 2531 + 1.9 (6
CPA 70 2536 = 1.4 () 2559 L 047  (6)

CPA : Cyclophosphamide (positive control)
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11, Appesiices
Appendsx |, Micronecleus test in ICR mice {individeal dats, male)

: FCE
chamical DO g pCES MNPCE Mo No.ofPGENCE g il
T T 1 ] n.1E ] JH%.IE
o rss 2 0.1 a2 143 45,52
. noy a1 3 015 148 / 144 68
" Venkch 0 o4 W8 4 ORE] T 018
105 2057 3 015 152 7 138 241
T .10 52 / 139 GRE
201 202 3 015 151 7 137 a3
203 207 2 [T 153 7 142 5186
“uly T 01s 186 | 142 30,66
feaitem 300 — e 30w 2 0.10 150 | 133 5108
1205 2054 1 0o 143 J 145 406%
1204 a0 i 014 140 [ 147 4478
o1 208 2 010 145 | 145 .00
1302 2098 4 019 1$7 / 142 W87
_ 03 2068 2 010 a5 7 183 W35
Tealow, W —M G 3 015 152 7 180 4208
08 20 2 010 4z 7 140 5035
T iae 0m % 040 14A 7 136 S0
ol 201 3 04s 3 7 136 5l2s
"l 390 4 08 19 B6 5
, s I8 2 610 i 7 5190
Tokhen. B0 — e o d 010 TTRRE] 0,73
(405 i 2 3 A ES 156 § 148 34
46 i L] o14 148 7 147 S04
01 2010 W7 73l 131 7 147 711
1502 204 16 506 13 / 137 9.3
S N R (O A B
504 20w 1% 618 135 7 135 50,00
T s 20 1M 658 133/ 139 IR0
1506 2048 124 605 142 / 45 4948

Yehicls @ dismilled wamer

MNPCE : PCE with one or more micronuclei
PCE : Palychromabc envibrocyie

MCE : Mormochsomatic erythoocvie

CPA ¢ Cyclophasphamide (pesifive control)
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Aippendix 3. Chnical slges asd monalities {individual dein, malke}

Group Chemical Dose Amimal Clhimical
Treated (gl Ho. SENS

GMI Yehicle [ 1101 Mormal
11032 I ormaad

1103 Nommal

TTod Warmal

|jas ¥armal

LG Marmnl

L Test Teemn a0 | 20 Harmal
|02 Warmal

| M3 Marmal

s Hormal

j205 Mormal

L2 Marmal

M3 Test lzm 1000 1301 Mornial
1302 Tofmal

1303 Mormal

1304 Hormal

1 305 Mormal

1506 Ml

G4 Test [em 2000 14y Hormal
140 Moz

1403 ol

140 KNormal

1405 Wormal

1404 Worma]

Cibes CPA 70 1501 Normal
(Fosttive comtrnl) 1502 ormal

| 5013 Fearmal

| 504 Warmal

| 5015 Marmal

150 Tormal

Vehicle : Cam cil, CPA : Cyelophosphamide monohydrate
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Appendin 3. Chnical dlgm asd monalities {individual deis, male)

Group Chemical Dhase Animal Clinical
Trzaled {mpkg) Mo, wgni

GMI Nhinie [ 1 Mormal
10z ormal

lea el

1104 Narenl

| @5 = Marmal

I 106 Mearmnl

2 Test Tnem 100 1201 Marmal
1202 Marmal

1209 Harmul

s i ] Mormal

1205 Marmal

1206 Mormal

GM3 Test lizm 100 1301 Morrmal
1302 Mormal

1303 Mormal

1304 Hormal

1306 Mormal

1306 Meereal

LM Test Tiem FHED 1401 Hormal
1402 Mermal

| 403 Mewmnl

1404 Normal

1408 L —

et Wl

Gh45 P 0 1501 Normal
{Positive contral) Yins Massial

| 5603 Fermal

| 504 Kerrmal

1505 Harmal

| 50 Tarmal

Vehicle : Camn oil, CPA © Cyclophosphamide memohydrate
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Appendin 3. Clinseal signs and momalities (individual dam, female)

Grsup Chemical Dose Animal Climical
Arested [mgig) Na. signs

Gl Wehicle i} 21 Mormal
2102 Moeamal

2103 Mormal

2104 Warmal

1105 . Miormal

2106 Normal

(M2 Test fem 500 2201 Marmal
2203 Marmal

203 Wormal

2304 Hormal

205 Normal

306G Mormmal

Gna Test lem 10iH 2301 Mormal
a1 v Hormal

2303 Sormal

T304 Wonmal

2303 ormal

2306 Wormal

G Tes Diem 2000 401 Wormsl
240z ormal

24003 Honmal

2404 ‘Nomal

2405 Hormal

2406 Moemal

GM3 CPA o 2501 Noemal
(Peaifive controd) 2807 Mol

2505 Wormal

2504 Mogmmal

2505 Mormal

2508 Mormal

VWehicle - Com oil, CPA : Cyelopbesphamide momchydrais
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Appendix 5. Body weights of animals (individual data, male)

Chemical Dase Animal Body weights (g) at the time of
Treated {W No. Adiministration Sacrifice
Vehicle 1] 1101 1589 3573

1oz 3153 3126

1103 34.67 M4

1104 34.24 3155

1105 32,76 34.08

116 3358 - 32.65

Tes item S0 1201 30.8 30.50
1202 35,36 .99

1203 3455 M7

1204 34.32 331

1203 34.01 1334

1206 3134 3226

Ted item 1000 130 59 3602
1302 32.02 3481

1303 3216 1168

1304 3260 3220

1305 14.21 3334

1306 3387 33,60

Tea item 20400 1201 11.32 31.13
140 1165 3137

403 34.51 1397

1404 34.34 3004

1405 M3 M4

1406 3146 3302

CPA To 1500 k) B 3057
1502 3509 3451

1503 3496 3385

1504 3432 3189

1505 A4.03 3337

1506 33.1 J2.14

CPA : Cyclophosphamide (positive contral)
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Appendix 6. Body weights of animals (individual data, female)

Chemical Dose Animal Body weights (g) at the time of
Treated Eﬂ! No. Adiministration Sacrifice
Vehicle 0 2101 304 2442

2102 2765 2605

2103 2116 27.09

2104 2632 2490

2108 M D6 24 46

2106 25 KR . 2689

Test item 500 2201 2267 2534
2202 2743 2601

2203 26.12 2447

2204 2628 2539

2205 2505 2462

2206 2546 2492

Test item 1000 230] 21 2532
2302 2747 2T45

2303 27.18 2641

2304 26.70 2518

2305 2496 2392

2306 2336 25.13

Test item 000 2401 23.15 2323
M0 27,74 2592

2403 2725 2629

2404 2656 Ja &

2408 2497 2411

2406 25 /i 2622

CPA T 2501 22 .80 2503
2502 1331 2597

2503 27410 2644

2504 26,62 23035

2505 26.24 24.72

2506 25,80 2570

LCPA : Cyclophosphamide (positive controf)
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Appendix 7. Mortality of preliminary test

Mortality (dead / total)

G Dose (mg'kg)
s Bk male female
0 % 0 %
Sl ¢ o /3y (0 /3)
0 % 0 %
GM2 Sh0 073 : © /3
0 % 0 %
GM 1000 © / 3) (0 1 3)
0 % 0 %
-y 2000 ©/3) ©/3

! : Mo of dead enimals™o. of tested animals

AL AAAZAEFEEZ A dE MAEEASAEINE

ANAEHD AAATEFE=Zd A9 s BAEd¥] Ade &%
Ao F5E #HAME7] 98] Salmonella typhimurium® 3|2~HY 24 o]
TA1535, TA98 W TA15379 471¢] 59} Escherichia coli®] EHEZ 874 #5 A2
wrAE o]&ste] AldS AAEadn

MAede Sl Saliste] Agskslal, 5000 ug/plates FHilgE= ko] 1000,

500, 100 % 50 ug/plate= ©@A] 3A35to] HAASt F=AAATE EYR &lo], EA|FoA &=
o

o 1-=

= =
AR s v A8 (S9-) B A8 (S9+H)EF 54 dxod Hluste] b =8 Alded A
L [e)

2AE AEdEd 2 S9 Mixell tidh T A d 23, o] o2 dEEA skt

SEAAAE T B #5olA 5000 ug/platec] A BE A 7F BEE A ko™, Al
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Ha

=
=

%Z] R
d &%= 5000 ug/plate

5]

=

T oo )
o2 = % %
©o= 3 & o BT w
o 3 d i ~ St W
‘HA_I ZT _.E ‘mw ﬁU % _X:._ % n ;01_ ;OL ~o )
e &) P 2 i = EIE BT
_ T < o ® T i i
= ¥ = iy - & oo 5 . = W
b = = T s o T & T T T o
= 5 Nlo s ° - 2 B o . i Ar
;) o © 2 o Y o AN
T M B o - o s = o T T
N o T o B b ur %Newrw% = o
w W (s T < < - ~ o o
o X < s 9 B Mo
AL ﬂ.Vl WL ﬂ% \mﬂ < = N B X M}
00 —_— s > a © ;.OD fdw ;dﬂ ﬂ__lﬂ
A = R 63 oy T T o
T X % T % = Zok
olp ) o N T R o m% H hwo _Mmﬁ Mﬁ ﬁ w o
e = ey N o T = el
- XE — 0 ;OU fo _IT el JHL ,.* _~
RS %o o3 X =i —_— o~ <X X
A i In < PG =0 I
) o = oo X . Lo = X o
do XX % = Iz In B C om T ZM_M do P [
S I = o o ol R, i <
T oy T X o) T w = MM X < o . W i
o o 5 wr o A o W = oy 5 A
Lo :ol nﬂ 3 e X o E w K Og o _k7u T ZT r’e m#
o TR ) o it By ~ 1 F oo BT s
R my i N iy D= B © 3 5
= X SEI= T o N N 90 N p)] iy
2omd g sl O} w3 3 Ew < o MR
2T o X b o5 S = dlo 7y " T
I~ ' ™ n_mo = \_Lu,._ ™
n 2 2 N ok E ° oo S S ™ —
N =N =3 ™ 5 -2 — = ° [ W oo o
S g e - 11_O_EM§ x O X
do No 70 L © L = K o ) .
o 4 X 5 B SR MR B T
X -~ = Y — o] o E__H X ze) JHL ,Ul ~ - iy
o = 9 o o = g5 b B X 2D W oR W
TR W ® g g No Boop B 5 CAgel
© K = o N el m &3 %AE ~ o O phy o7 N
= < T i WOE o < wt = T mvm - R Njo
R ~ & I o =K oS oy s oS X oo < T o
o+ 2] S NF o] = o
b= M I o R h pe m@_ o W 23X T T
=5 £ S = B < 7 < »H < do » W m W
S do = L i < ., O
2 o= X S : LI T o2y H S o
N ¥ = o & ae} oF w G:g) mM L = J -~ Aﬁ
~ = _ = o o o
X S ‘ﬂl Lf N2
5 N W W J
R o
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10 Tables {Groap swmnsry)

Tabde 1. Resull of prelaninary range-finding tew (group sammary)

Tester  Chemical  Dos Colomies/plateiMean=$.D )[Facor[ .
Eirain Trested  (ap/plaie} Withaut 5<8 mix Yidh 55 mii
TADE Test o HWE I = 4
Articls 50 Ma 5 [ 11} 31e 9 | 121
b0 e 4 [ LT ) M+ o4 | 08]
E1EE] e & [ 12 ] e 2 | e
1000 T+ 8 [ K] N+ a | 2]
S0 e 5 [ 12 ] Ma 3 [ 12]
Talm  Tew D 95+ 9 M x 10
Article 50 e 5 | 08 ] %= 11 [ 10]
T e 7 [ 10 ) we ] 101
500 W 6 [ 18 ] ws 51 18]
B} %4 11 [ LD ] e+ 0 | 10
- e 3L G L Bx 8 [ 09)
TALS3S Tes i & d 11 & 4
Aricie 50 oz 4 [ 0% | o+ 3 [ 0O9]
100 P+ 2 | OB | Ne 3 [ 10]
S00 54 1 | 0B ] ) TR D v s |
1000 we 0 [ 4% ] Ba 3. Gm]
e S0K) 124 3 [ 10 ] i TN N i & 1
TAl1547 Te=i i} 13+ 4 e 3
Article L 174 4 [ L3 ) HHa 2 [ K11
1o x4+ 1 [ &2 ] b= 4 f K1 ]
Sl 2= 2 [ 69 ) pa 1f 2
L] ik & 4 [ 08 ] - 2T 13
o SOOH) I3+ 4 [ 10 ] o4 3 [ LO]
W v Tt 1] M+ & = I
Mnticle L] [B4 3 ] LD ] Wi 4 [ Da]
LL 1 B 3 | L& ] it ¥ | )
Ay e I | 09 ] 34 5 [ D)
100 Ma 5 [ L] N+ T [ od)
— 000 B+ 7 [ e ] JHE 4 | 08|
Fosilfve contrals
TARE AF-2 0.l Wi x X [ 164 ]
T b AF-Z LR A 17 [ 34 ]
TA1535 MuXN3 0.5 190 + 15 | 163 ]
TALFIT Bl B0 o B3 2 14 [ 6Bd ]
WHBawrA AF-2 .11 2+ 13 | BT |
TAYE TAA 0% M0 2 | 135
TAl 2-AA i Wo e W [ 412
TALS3S 2-AA 0 i 25 [ 199
TALS57 AN a0 Mz 15 | 68 ]
WiuwA 1-AA 100 a4 10 [ 58]

) Do, colomies of remed plwe’™o. o codonse o megaives conmpl plae
WaN3F 1 Spdium node, AF2 0 B TfunplSe] o reds ey lncrylamide

B | SAminoaceiding, I-AA | Z-Amincardrieon
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Table 2. Remsdt of hacierial reverse mulntron assay (group summary)

Teey OChwsiah  Dum Colos e plote(Mewns s D.J[Fastor]
Simin Trested  {ag'plais) Witk 5-9 mix With £ mix
TAM Test 0 Bz 4 5a |
Articls 3125 w+ 2 [ 132 ] 2+ 1 [ W1
625 15+ 4 [ 10 ] %+ 2 | 14}
1240 se 4 [ 131 /e 4 | 18]
2400 154 2 [ 30 ] 2= 5 [ 132 ]
S MW+ 7 [ W] 27= 5 { 1.1]
AL Tenl 0 M= 8 05 = 13
Aurtic ke 325 sz 4 [ LD ] mwE= 3 [ 14]
625 Wa 4 ] 0] Mz 9 [ 08]
1250 s & [ LI ] x5 | 0%
il = 2 [ L] i+ 4 [ 18]
S0 Be M6 (18] M3 S [ AR
TAISS Tem B 1= 4 N+ 4
Artich 3123 Ba 2 [ 2] 1+ I [ 18]
615 B+ 2 [ 0% ) 34 3 [ 121
1250 3= 3 [ L2 ] 11+ 31 [ 18}
1500 B 2 [ Ly ] 12x 3 [ 11}
bl 1+ 4 [ 10 ] s 4 [ 12}
TAIS3T Tent o 54 = 2
Articke 3115 B4 1 | 12 ] o= 1 [ 10]
625 s+ I [ 081 w= 3 [ 13
1250 B+ 1] L1} T2 2 [ 08)
2500 2+ T | 4% ] g 1 [ 07]
- DR o e S (8| 5% SRESR v M- 3 e 20|
WHhedrA, Tesi i 3K + - B = 4
Artiche 112§ W+ 3 ] 10 ) 9+ 8 [ 09]
25 H4 I | LT} 51« 1 [ 88]
1250 e & | 1D ) T« 6 [ 098]
2500 e & [ L1 ] Al B [ 07]
_5p00 . Mlw 3 [ob1] M4 1 [ 0s)
Positive costrals
TA9% AF-2 0.l A+ 3| %)
TAIGD AF-2 ST} W+ 313 [ 56 ]
TAl535 N33 s 1%+ 9 [ 1738 )
TAIS37  %-AA 804 g8 = M| 1333 )
WrivtA  AF-2 oMt M= W [ TR )
TA9S Z-AA 0.3 M 19 [ 154 ]
TAI00 -AA L0 S+ 21 [ 49
Ta1533 -AA 21} 95+ 20 [ 178 )
TAISIT  Z-AA 24 BT 2 [ 33d ]
WiuviA  2-AA 10.0 W7+ 11 | 53]

i} Moo cofonies of memed plase®™o. of colonle of negmive coagm| plae
Hak3 © Sodbem aesde AF.2 @ 2:[2-Foryl)-345-mearo-0-fery|mery lamslo

Gk - SAminsaceiding =AM | Z-Aminnamhacese
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11 Appemdix

Appendin 1. Result of preliminary ronge-finding test findividual dain)

Tester Chemal Drose L'n'l-umu.'pﬂi{i'ht nd o
Sirain Treated Wahon 5.9 mix With 5-%
TA%R Tes ¥} a2 i1 13 4 12 A
Article 50 2 11 I8 L, R A R & |
LK) 26 33 15 e 2 15
5000 3 14 1 m M 23
: 1000 = 11 30 L S | B
000 - R TR - POMCRIRr © Py | SR
“FRie T e T TR T b
Artiche 0 L= L5 B L&) 17 a1
100 10 RE B9 B¢ 81 w0
S0 1 103 93 20 0l
L] 105 Qg R3 ¥ I0E 98
S00H) L - B - N O
TATS3E Test 0 13 7 14 7 1 13
Artiche b 1 T 14 1] 7 iLi] i3
[ ] & Iz LB g 1t
) 1 Q 4 & 7 9
[T (1 S s N T 1 7 i
s o 14 1w 3 13
TALLST Test o 10 17 [ 13 b E
Ariicle &1 [T O 1 15 12 i3 L]
16l 1] i3 13 i3 7 L2
S i4 (1] 1 ] 1 L1
(L] E [ 9 13 12 ]
. 5000 S S | SN C SN . S0P
WFZard Test L] 13 &0 2K £l 3 40
Article k1| 11 e{i} 33 k] | 9 33
I{Hl i3 s kL] diy E* || L1
14 11 33 12 Y | & i3
S0} 11 il 38 14 F 3%
; S 43 31 12 . SR O |
Pasiove comorols
TAOE AF-2 il 458 363 87
Tl 0 AF i | 531 Si2 498
TAI53S i 0S5 i93 174 203
TALEST G, L HEH Ao o022 &Td
WHuwEA, AF2 0.l 06 377 101
TAR FEELTN 5 348 3@ X735
TALDY ST |0 48T 443 G
TAISES T-AA Pl 91 X0 227
TALSET 2-A4, i 23 IE I
WP v A [EX] 225 M) M4

Mahdd - Sodnes aride

AFY o 242 Biryl)-3s $aniwo:2-fursljecry lamide
Ak | SAminoacridine
2-AA | S-Amincesdeuoenm
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Appendix 2. Result of bacterial reverse mutation nssay (individaal data)

Tester Chomal Thieez Colonjes platei Pime A, B and T
Sirsiin Treated  Lag/plate) Without 5-4 mix With 5-9 nibx
TAGSH Test a 12 W 20 M 2 2
Article 3as 17 I IO m X I
625 IR ] 16 25 25 28
L2530 22 14 15 2 3
pali ] i3 id 17 i | 1 1]
S000 i 10 21 oS N . |
TA LG Tew g W & 9 T
Aurtice 3125 a8 ga 93 4 We iia
EZ5 T4 By B2 T o2
125 o2 42 i 100 o1 12
2500 o4 e oD W7 Los
S0 104 Li ol “..— & W7 Uil
TTA1SE | Test ] ¥ 10 1z T
Article KL L L4 i3 12 11 [H]
615 4 7 | L] 11 i5 2
124m ([ i5 13 14 q 11
2500 13 17 14 14 I3 10
IO 14 7 13 7o 12
T TAIS3T Test ’ 0 5 5 3 w7 [
Aurticke A3xs T 7 5 G g 3
a5 3 7 4 i 12 7
12540 7 5 f & ] L
2504 i 5 3 5 [ i
T, e S & . B
TWPhneA | Tem o I8 40 38 o e 53
At he LY bl w37 33 0 M 53
£25 4 a4k 43 A 51 52
1150 i i el il 53 £ 13
T5iH) 4 18 4z 11 LA [
S0 7 . A3 42 4 M 43
Pasiive contnal
TARE AfF-2 il 426 3R] JE4
TALDG AF2 0.1 519 471 536
TAI53% ] .5 183 X4 1%
Taddas A L] BI} B4R TR
Wl AF2 0.0l 284 314 288
TAYE 2= A4 0.3 400 3 373
Tl 2- A4 1@ d%d 53¢ 521
TA1535 T o s T 177
TAl 337 T-Ad il i e I
WE 2T AN 18 96 M7 108
BaM3 : Sodwm apide
AF<2 | 2-2faril-3-{ S-nitve-2-Turylacry lamide

B.AA : $-Amisoacsidine

TAh | J-Amasean o
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Appendix 3, Historical background data

(2002-2005)
TALOD TA1535 WP2wrd TA%S TAL1537
Salvent Control
59 Mix - + = -+ - + = " - +
Mean Colony| 152 152 18 20 34 34 27 35 10 11
sD 25 23 6 a 7 T a 11 3 2
) Minimum 106 | 114 5 B 21 25 11’ 2] E
Maximum 198 196 31 32 44 il 41 &l 14 14
Positive Conirol
AF-2 | 2-A4 | ManN3 | 2-AA | AF-2 | 2.AA | AF-2 | 2-AA | 8-AA | 2-AA
S0 Mix - + - - . + = 4 - +
Mean Colony| 581 577 296 | 250 | 245 | 425 487 | 340 | 418 | 248
5D ia 106 ' 5 62 163 103 120 168 122
Minimum | 408 | 388 | 102 | 128 | 137 | 184 | 283 176 73 113
Maximum TR 789 . 406 364 TOE L 568 61 459

(update June 03, 2005 )

Salvent conwol (distilled water, saline, DMS0O or vehicle supplied by sponsor)
MNaM3 : Sodivm arde (0 5ng plate)
AF-2 ¢ 2o 2-furyl)-3-(3-nitro-2-furyljacry lamide

(0.1 po/'plate for TASE, 0.01 pgfplate for TA 100 and E. coli WE2Zuvrd )
P-AA 1 P-Aminoacridine (80ue/plate)
I-AA :  Z-Aminoanthrocens

(0. 5pe’plave for TASE, 10uplate for TATOO, 2.0 /plate for TA1535 and

TAT1537, 10.0gg/plate for E. coli WP2uvrd )

of. rFHFEEC N AVAJYFEEZY FHAFIANAE

(1) ¥ Alge 9 OPPT 850.1010, A¥4F invertebrate acute toxicity test, Freshwater
daphnids(April, 1996)°) w2} 3% A}

(2) AN¥E%E+= 100.0 mg/L(nominal concentration)@® SHAIA] & (limit test)S A A3 o
o, Aldseed tigk o] A2 AldfehA] gdtt

(3) cmAF7IZE 5 48A1%F B2
HER APRAE 24A12F AR A

(4) NEe Ad= ofefi st

i
>~

| §EAba] E5HE
% !

)
him g

gov], 54 swd o8 E7159

N



Observation 1 95 % confidence limits NOEC?
_ EC50
tinme (mg/L) (mg/L)
24 hour > 100.0 - 100.0
48 hour > 100.0 - 100.0

1. Based on measured concentration

2. No observed effect concentration

471 T A B dEatoll A Ak 9 oSk #EHA gkt
(6) AlA717F 5 pHE Ht 7.84(H 2% 7.57 ~ AW 8.25)0]31t}.
717F % DOE Bt 7.48 mg/L(H A 5.40 mg/L ~ AW 8.29 mg/L) o7 ¥3}&
EAb kol Ht 84.6%(H 4 63.1% ~ A 93.2 %)o] AL}
( ANgre] HaekE 207 C £ 0.3 T(H4 199 C ~ Hd 21.2 T)o]

Al Aol wel 100.0 mg/Le] Al =(dAdEE)dA FAAA(imit test)S
}.

AN S A3t 4841 7F AIAI A A AN A 7 BzEE A k). (Table 1)
(2) AAA +4ds)
A& 717 & pHE HAd 7.84(H A 7.57 ~ AU 8.25)9]913, DO H 7.48 mg/L(H

2 5.40 mg/L ~ H | 8.29 mg/L) o= E3}§EAATS] Ff 84.6%(FH 4 63.1 % ~ A 93.2
%)t (Table 3,5)

(3) N S 3t 207 C + 0.3 T(HA 199 T ~ Hd 21.2 T)o]Ath.(Table
4) f\lf%ﬂ ARRE A8 = DaD0sEA 172.0 mg/L )iz, dZe] e 55.3 mg/Lo)

ARG FEede] WS i SAFIANANES DA 23t 24417 R 484
e o

=X 100.0 mg/Lo] 3Tt
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A7 T Al 9 vE e a9l

9. Tables (Group summary)

Table 1. Cumulative immobility of Daphnia magna

WA skA] ekt

Nominal Number of lm'moblhzed Immobility(%)
\ Number of daphnia
. (mel)? ; 24 hours 48 hours 24 hours 48 hours
Control 20 0 0 0 0
100.0 20 0 0 0 0
* Active ingredient
Table 2. Abnormal response
Nominal concentration Abnormal response
(mg/L)* 24 hours 48 hours
Control NOR NOR
100.0 NOR NOR
* Active ingredient
Abbreviation of observable symptoms of intoxication
NOR : Normal
Table 4. Changes of pH
Nominal 0 hour 48 hours
concentration
(mg/L)* R-1 R-2 R-3 R-4 | Mean | R-1 R-2 R-3 R-4 | Mean
Control 8.11 | 822 | 820 | 825 | 820 | 782 | 7.88 | 791 | 7.85 | 7.87
100.0 757 | 761 | 764 | 768 | 763 | 769 | 7.70 | 760 | 7.64 | 7.66
* Active ingredient
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Table 5. Changes of water tempemture

(Unit : T)
Nominal 0 hour 24 48 hours
concentration ho
(mgL)* | R-1 | R2 | R-3 | R4 |Mean|"™"™| R-1 | R-2 | R-3 | R4 |Mean
Control 208 | 206 (207 [ 209 | 208 | 202 | 203 | 205 | 209 | 20.7 | 20.6
100.0 21.0 | 209 [ 21.0 | 20.7 | 209 | 199 | 205 | 21.2 | 20.7 | 203 | 20.7
* Active ingredient
Table 6. Changes of DO (Unit : mg/1)
MNominal 0 hour
concentration
(mg/L)* R-1 R-2 R-3 R-4 Mean ot
Control 822 B.18 8.25 8.29 B.24 93.2
100.0 8.08 B.14 8.21 8.15 B.15 92.1
(Unit : mg/L)
MNominal 48 hours
concentration
(mg/L)* R-1 R-2 R-3 R4 Mean To**
Control 8.07 7.90 7.89 792 7.95 899
100.0 5.63 572 .40 5.57 5.58 63,1
* Active ingredient
** Percent of the air sawration value
ZF ANAZGAZFE=ED A g AR ] FAE
1. & ¢F
AdEd AAAIEFTEEE AT AA oGS H7Eet7] 91ske] Chinese hamster
el Lung Cell(CHL)& ©]-8-8Fo] A4 (-S9 Mix) 3} thab2-gd 3 (+59 Mix) o] A4
o B AN A3
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= ME T2 ¢F 50 % JAE Vo w AAsgon, AFdEAH
mg/mLS HilsFE==2 3t AlFsA
25, 2.5 9@ 5mg/mLe 39A AlPEE

5
= 2 1
S g4 2 PHUNEADS TFekel F 5ol APel dal Aol AgE A
_‘l

(1) A3 (=S9 Mix, Table 1, Table 3)
6417 A E AR o] AAA ol AN EE ST, 1250, 2500 E 5000 ug/mL 2]
1.0 %, .5 %, 1.0 % 2 0.5 %2 NS YERRAT
UANTANEEA AT Fo] Aol N s SA TR, 1250, 2500 2 5000 ug/mL2]
A FxZolA 242F 1.0 %, 05 %, 0.5 % L 1.5 %] HI=Z BT}
|

.0
= AEF BE oA dAAol Y Hiks AR & o 25 5 puRko] gl

ANgEA
=3
(2) AFEASH (+S9 Mix, Table 2)
AL s o A o] Aol WIEE SAHZT, 1250, 2500 2 5000 ug/mLe] A
g w5 27} 0.5 %, 1.0 %, 0.5% 2 0.5 %= B9} vluste] B B0 AHED Fo i

.
= B 5 % vRke] A A oA RIEE UER AT

AgEZ o Ao de AMEY] 918l #(Chinese hamster lung) & ©]&3ke] thr}g
A3 (+S9 Mix)# A4 (=S9 Mix)stell Aol G S Fast A3, dArEdshy s 4
Aol A AgEdE Mg BE Ao GAAoldHEE 5 % vwe] HEE YERC
W, g2ko] o] #HE A ok},

ol el AuE THE uf E AF=HS & Al =4 stellA] CHLAIZAA 24 o]
% 2
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9. Tables

Table 1. Result of Chromosome aberration test - Without Mewbolic Activation(-89, 6 hours)

Numbers and Numbers and percent(6) of cells showing structural aberration
Coneen- percents (%)
Treatment T'.mmml tration Observed ™ oty Julay Gap Chromatid type.  Chromosome type Total Tudin:
Time (h) Cells : ment ge
(ng/mL) showing Others ke
polyploid ] ctb cle ¢sb cie 2 +g
100 0 I 1 0 0 L] 0 1 2
Negative .
Eosirai 6 0 100 0 1 | 0 0 L] 0 1 2
200 0(0.0) 2L 2(L0) 000y 0(0.0) 0(DO) 0(00) 2(1.0) 420
100 0 I 0 0 0 o 0 ] |
623 100 0 - 1 1 0 i} 0 ] 1 2 -
200 0 (0.0) 2¢Ly 1(0% 000y 000 0(0.0) 0(00) 1(0.5) 3(15)
100 1] 1 2 a 0 0 0 2 3
Test item [ 1250 |00 0 - | 0 0 0 0 0 0 1
200 0(0.0) 2(L0) 2(1.0) 0(00) 0¢@0) 0¢0.0) 0(00) 2(LO) 4(20)
100 0 1 0 0 ] 0 0 0 |
2500 100 0 - 0 1 0 1] 0 0 1 1
200 0 (0.0) 105 1(05) 0(00) 000 0¢Q0) 000 1(05) 2 (1.0)
Posiiive 100 1 4 18 41 0 o ] 59 63
Control 6 035 100 0 5 18 34 0 0 0 2 57 *
i) 200 1 (0.5) 9(4.5) 36(180) 75(375) 0(0.0) 0(0.0) 0(0.0) 111 (555) * 120 (60.0)
& gap; b, chromatid break; cie, chromatid exchange; esb, ehromosome break; cs, chromosome exchange; MMC, mitomycin C; (), Avernge
Tahle 2. Result of Chromosome aberration test - With Metabolic Activation(#59, 6 hours)
Numbers and Numbers and percent(%) of cells showing structural aberration
Concen- pereents (%)
Treatment oM agion e ok e Gap Chromatid type ~ Chromosome type Total Tud
Time (h) Cells 3 ment udge-
(ug/mL) showing Others s
palyplaid [ cth cle csb ose £ +g
100 ] 1 0 0 ] 0 0 0 1
Negative 2
Control 0 100 0 1 1 0 o 0 0 1 2
200 0 (0.0) 2(10)  1(05)  0(00) 00 0(00) 0¢0D) 1(05) 3(1.5)
100 0 1 1 0 0 0 0 1 2
1250 100 0 - ] I 0 i} 0 0 1 1 &
200 0 {0.0) 1(05) 2.0 0(00) 000 0(00) 00 2(10) 3({1.5
100 0 1 1 0 0 0 0 1 2
Test item [ 2500 100 [} - 1 0 0 0 0 0 0 1 -
200 0 (0.0) 2(1.0) 105 0000y 0(00) 0(00) 0(0.0) 1 (0.5) 3(L3)
100 0 1 1 0 0 ¢ 0 1 2
5000 100 0 - 1 0 0 0 0 0 0 1
200 0 {0.0) 2(10)  1(05)  0(00) 00D 0(00) 0(0.0) 105 (1.5
Positive 100 0 3 16 29 0 0 0 45 48
Control [ 10 100 | = 3 0 34 0 0 0 54 57 -
(e 200 1 {0.5) 6(3.0) 36(18.0) 63(31,5) 0(0.0) 0(00) D(00) 99(495) * 105 (52.5)

@ gap; cth, chromatid break; cte, chromatid exchange; csh, chromosome break; cse, chromosome exchange; CPA, cyclophosphamide; (), Average
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Table 3. Result of Chromosome aberration test - Without Metabolic Activation(-S9, 24 hours)

Numbers and Numbers and percant(%:) of cells showing structural sherration
Concen- percents (%)
Treatmen TCAmEnt o Osened T s (B G Chomatidtype  Chromosome type Tota e
Time (h) Cells v mant ge
{pg/ml) showing Others S
polyploid [} cth cte csh e -2 4
100 il | | 0 ] Q 0 1 2
Negative 5
Carkial 24 0 100 0 - 1 1 0 L] L] 0 1 2
00 0(00) 2000 2(10) 0@y 0(0) 0{00) 000 2(LY 4(20)
100 0 | 0 1] 0 1] 0 (] |
1250 100 0 = 0 | 0 0 1] 0 | 1 -
00 0(00) 105 108 0@y 0@ 0©0) 000 1@ 2(10)
100 0 1 | 0 0 0 0 | 2
Test item 24 2500 100 0 - 1 0 0 0 0 0 0 1
200 0 (0.0) 2(L0y 1(05 00 000 0(0.0) 0(00) I (0.5) 3(1.3)
100 0 | 2 0 0 0 0 2 3
5000 100 0 -0 [ 0 0 0 0 I 1
00 0(00) 1@S) 3(LH 0@ 0@y 000 0(00) 3(.9 420)
Pasitive 100 0 3 18 4 0 (] 1] 52 55
Control 24 0,05 100 | - 5 19 3 0 0 0 52 57 +
sl 200 | (0.5) £(40) 37 (185 67(335) 0(0.0) 0(00) O(00) 104 (52.0) * 112 (56.0)

¢ gap; ctb, chromatid break; cte, chromatid exchange; csb, chromesome break; cse, chromosome exchange; CPA, cyclophosphamide; ( ). Average
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10, Appendiz
Appendix 1. Resuli of preliminery range-finding test

Concemration O 490 rumy

of Test item [9 Mix ?M:ETHT . hean RE:E? sg::l
{pg/mL) Dish A Dish B s
Blank 5 . 0.046 0.05  0.0480 0
0 2 6 0.753 0.756 07545 100
312.5 - 6 0.575 0.580 05775 75
625 - 6 0.568 0.563 05655 7
1250 = 6 0.613 0.617 06150 80
2500 . 7 0.572 0.574  0.5730 74
000 - (-] 0545 0.557 05510 71
0 + 6 0434 0434 04340 100
3125 + 6 0.386 0.394 03900 89
[ + & 0418 (.418 0.4 180 e
1250 + 6 0,415 0.419 04170 96
2500 + 6 0.445 0.441  0.4430 102
5000 + 6 0.481 0.483 04820 112
0 - 24 0.677 0676 06765 00
3125 - 24 0.537 0.538  0.5373 78
625 = 24 0.564 0557  0.5605 82
1250 . 24 0.515 0.517 05160 74
2500 . 24 0.530 0.530  0.5300 77
5000 . 24 0.353 0361 03570 40

2}, Qo] (Cyprinus carpio)o] W3 HAAIHFE=EDS FAAASAHAH

L
10
2
o
oX,
Jo
=1
il
i)
1o
o9,

o] (Cyprinus carpio)®l] gt AN AT FE=EZDo F4
% S

A 96417 EQt Aedor At Aty H AN

=
o T
HEZ|&, W4, || A3stsek 2. g5o]Fol gk Jd3Ad (200613 109 16Y)0l wpg} 4=

0O

(2) Ald35%E+= 10.00 mg/L(nominal concentration) % 3}¢] 3FAIA] & (limit test)= A A| s}
glom, Aldse uist Mo B4 Algstx] Sk

(3) Aol 2af= ofefel o, A siool o8 #7]sk3iH.
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Observation LCso' 95 % confidence linits NOEC*?
time (mg/L) (mg/L) (mg/L)

48 hour > 10.0 - 10.0
96 hour > 10.0 - 10.0

1.Based on nominal concentration

2.No observed effect concentration

(4) A7 T At B dzaollA dutss3d 9 o34k #EE A &gtk

(5) A& FH4 470 cm £ 0.08 cm, AT HA 1.11 g £ 0.10 go] Atk

(6) AlA717F 5 pHE Ht 8.48(H 24 8.16 ~ W) 8.64)0] 31t}

(7) A&7z F DOE Hat 7.38 mg/L(H A 6.32mg/L ~ AW 8.29 mg/L) .2 X318
Absgkol Ha 88.0 %(HA 75.3 % ~ ) 98.8 %)o] AL}

(8) A1A717F & AP &G0 Hae%EE 232 C + 0.5 C(H4 227 C ~ H 24.0 C)o)
At

olate] AF A B AHEA 484 7F—LCs0gkS 10.0 mg/L o] F o7 o]EA||[Fo R

(1) I3 9 AAS
uiAl A Az whet 10.0 mg/Le] AFEE(AAGFE)ANA EAFS A A7) 48
AIRE A3l B 96413 A A A AE AEE A 2okt
izl A 96 A1 B IA A AARAZE BEE A ket (Teble 1)
Al

A7 F Age U dETdd duEEsd U Soae BEHx o
2

t}.(Table 2)
(2) AAA s
A& 717 F pHE o 8.48(H4 8.16 ~ HU 8.64)0]9 1, DOE H+ 7.38 mg/L(H

2 6.32 mg/L ~ AW 8.29 mg/L)o® EFEEALTFY HF 88.0 B(HA 75.3 % ~ AU
98.8 %)oldtt. (Table 3, 5)

- 179 -



19 AFHoz ANT A 48413F

= 10.0 mg/Lo] At}

A2 LAY SHA] okt
9. Tables (Group summary)

Table 1. Cumulative mortality of Cyprimus carpio

Nomina! Number of Number of dead fish Mortality(%)
concentration fish
(mg/L)* 24 hours | 48 hours | 72 hours | 96 hours | 48 hours | 96 hours
Control 10 0 0 0 0 0 0
10.0 10 0 0 0 0 0 0
* Active ingredient, nominal concentration
Table 2. Abnormal response
Nominal concentration Ab al res; ;
*
(mg/L) 24 hours 48 hours 72 hours 96 hours
Control NOR NOR NOR NOR
10.0 NOR NOR NOR NOR
* Active ingredient, nominal concentration

Abbreviation of observable symptoms of intoxication

NOR : Normal

- 180 -



Table 3. Changes of pH

Hominal poncacation 0 hour 24 hours | 48 hours | 72 hours | 96 hours
(mg/L)*
Control 8.55 8.26 B.48 8.54 8.60
8.03 8.49 8.52 8.16 8.53 8.64
* Active ingredient, nominal concentration
Table 4. Changes of water temperature (Unit : T)
Bonnkmal’ slcamoation 0 hour 24 hours 48 hours 72 hours 96 hours
(mg/L)*
Control 24.0 239 229 235 229
8.03 23.4 228 22.7 23.1 22.8
* Active ingredient, nominal concentration
Table 5. Changes of DO (Unit : mg/L)
Nominal 0 hour 24 hours 48 hours 72 hours 96 hours
concentration
(mg/L)* mg/k | % |mgh| % |mgh| % |mgl| % |mgl| %
Control 829 | 988 | 632 | 753 | 7.54 | 899 | 6.89 | 82.1 | 7.07 | 843
8.03 820 | 97.7 | 7.73 | 92.1 7.79 | 928 | 7.11 847 | 6.85 | 81.6

* Active ingredient, nominal concentration
** Percent of the air saturation value
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Total length
(cm)
4.68 = 0.12
3.57 + 029
4.70 + 0.08

Body Weight
(®)

.11 £ 0.10

1.12 £ 0.19%=*
0.40 + 0.13

0.109

(0.092 ~ 0.128)
>10.0

LCso{mg/L)
: 2008. 06. 30 ~ 2008. 07. 04

48 hours
0.130
(0.108 ~ 0.159)**
>10.0

PCP-Na*

Control

Test substance

Table 6. LCsx values, body weight and total length of Cyprimus carpio at the end of the test

* Test duration of positive control

** 95 % confidence limits
¢#** Mean = Standard deviation
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AAAZEFEED AFS I8 3759 SHAE

ki

. ICR u}$-24d] o

(1) & °f

fo] A

S

yol whe} ICR k-5 ARG

mg/kg BW. & AAQslo] o4 74z

<

Al Al 2009-1

)
7]

N
el

i)
fuy

ol

N
w0
o

ol

!

!

A
o

1o

S

o] Folgks 2500 mg/kg BW.2 AA

Ko

2,500 mg/kg B.W. ©]

ot SD R=d g ANAZYFEED AFY 34 BT SHAE

(1) & °f

2}

ol

=
B

ol e} SD H=E AHS

A 2009-1%

A %

mg/kg BW. &

JoH

oo

==
K2

F A

o %

Astel] o= AA ATl A 14

=
K2

A

Fol freol 4o 2 (P<0.05)
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