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SUMMARY

I . Project title

Development of Environment—friendly Insecticide Materials from Papaveraceae
Plants

II. Object and necessity of the project

Aphids (Aphididae), also known as plant lice, have long, small bodies and
suck the sap out of plants. Aphis gossypii, the cotton aphid, is indigenous to
tropical, subtropical, and temperate regions. The damage caused by sap-sucking
leads to leaf shrinkage, indirect sooty mold, and the transmission of plant
viruses. To prevent damage, synthetic insecticides are currently used in
agricultural practices; however, this procedure has many negative side effects.
Synthetic insecticides are predominantly composed of organic bases, organic
phosphorus, and carbamates. Since these are highly toxic and are not easily
decomposed in nature, they accumulate in all stages of the food chain. As a
result, side effects such as environmental pollution, resistance to chemicals, and
the poisoning of both humans and animals occur.

Recently, there has been an increasing interest in the production of
environment—friendly agricultural products. The latest development of insecticides
utilizes the microorganism Bacillus thuringiensis, insect growth regulators (IGR),
which inhibit the acceptance of neurotransmitters. In line of this approach,
neonicotinoid-type compounds, nitenpyram and acetamprid, were developed by
modifying the structure of nicotine. However, pesticide resistance has become
problematic. As a result, alkaloid compounds have been considered as
replacements for insecticide. In this report, the research has focused on the
Papaveraceae plants because they contain many bioactive alkaloids. Specifically,
Corydalis turtschaninovii and Maclealva cordata alcohol extract was selected to

test significant activity against A. gossypii.
M. Contents and scope of thr project

1. Standadization of insecticidal materials from Papaveraceae Plants on aphids

(Kyung Hee University)



A. Isolation and identification of index components from Papaveraceae Plants
B. Quantitative analysis of index components of active materials

C. Standadization of insecticidal materials from Papaveraceae Plants on ophids
D. Isolation and identification of insecticidal components from Papaveraceae

Plants on aphids

2. Insecticidal activity assay on aphids and development of application
technology of plant extracts
(Gyeonggi—do Agricultural Research & Extension Services)
A. Insecticidal activity assay on aphids of solvent extracts, active fractions
and compounds
B. Insecticidal activity assay of sample products and field test
C. Scale-up test of sample products

D. Safety evaluation of sample products

3. Production of environment—friendly insecticidal materials
(DoAny Ltd.)

. Investigation of insecticidal mechanism

Selection of environment-friendly agricultural products

Securement of raw materials for industrialization

oo x»

. Establishing extraction methods and manufacturing process for mass

production

=

Public announcement of lists for environment—friendly organic agricultural

products

IV. Study Results

1. Isolation and identification of insecticidal components from Papaveraceae
Plants on aphids
Alcohol extracts from the seed of Macleaya cordata have shown a
significant insecticidal effect against the growth of the cotton aphid, Aphis
gossypii Glover. In this study, we aimed to isolate the principal component of
M. cordata to manifest its insecticidal effect on A. gossypii. The dried seed
of M. cordata were extracted with 80% aqueous MeOH, and the concentrated
extracts were partitioned successively with EtOAc, n-BuOH, and H:O. During
a search for an insecticidal compound against the aphids, activity—guided

fractionation led to the isolation of two alkaloids from an n-BuOH fraction

_10_



through repeated silica gel column chromatographic separations. Based on
NMR, MS, and IR spectroscopic data, the chemical structures of the
compounds were determined to be 8-hydroxydihydrochelerythrire and
8-methoxydihydrosanguinarine, respectively. This was the first study in
which 8-methoxydihydrosanguinarine was isolated from M. cordata.
8-Hydroxydihydrochelerythrine and 8-methoxydihydrosanguinarine showed
significant insecticidal effects against the cotton aphid, 73.6x14.6 % and
76.1£79 9% at 100 ppm, respectively.

Tubers of Corvdalis turtschaninovii were extracted with 80% aqueous
MeOH, and the concentrated extract was successively partitioned with
n-hexane, EtOAc, n-BuOH, and H:0. An activity—guided fractionation to
search for insecticidal compounds against aphids led to the isolation of six
alkaloids from the n-hexane and EtOAc fractions using a repeated silica gel,
an octadecyl silica gel (ODS), and Sephadex LH-20 column chromatographic
separations. Based on the spectroscopic data of NMR, MS, and IR, the
chemical structures of the compounds were determined to be: (+)-stylopine
(1), (+)-corydaline (2), demethylcorydalmine (3), isocorypalmine (4), glaucine
(5), and pseudoprotopine (6). The compounds showed significant insecticidal
effects against A. gossypii, 69.7£7.296, 469+2.4%, 68.5+8.6%, 75.5%4.2%,
80.2+9.7%, and 78.9+11.3% at 1000 ppm, respectively.

2. Quantitative analysis of index components using HPLC

HPLC method for quantitative analysis of index components was
established. Index components were designated as three insecticidal alkaloids
isolated from Papaveraceae Plants. HPLC analysis was carried out for
quantification of index components in the sample products.

To test the stability of the insecticidal components in the sample products
HPLC analysis was performed and index component was used by
sanlguinarine. The sample products were sprayed on the leaves of tomato and
the leaves were collected on 1, 3, 7, and 14 days after. The collected leaves
were freeze—-dryed and used for HPLC analysis. The index component,

sanguinarine, was detected in the leaves collected only on 1 day after.

3. Manufacture of sample products
To select the best solvents to manufacture sample products, five solvents
including methanol and ethanol was used to extract Macleaya cordata.

Among them, ethanol extracts showed the highest insecticidal activity.

_11_



20 sample products were manufactured using Macleaya cordata extracts,
Chajhu Extract, tobacco extracts and some minerals and evaluated for
emulsibility, throwing power, and insecticidal activity on aphids. To
investigate the insecticidal characteristics of sample products, the variance of
insecticidal effect according to the treatment concentration and life cycles of
aphids, expression rate of drug effects, toxicity, residue of drug effect,
penetration and translocation of drugs were evaluated. The sample products
including 1,000 ppm active materials showed significant insecticidal activity
through all life cycles of aphids, and insecticidal effects was expressed from

24 hrs after treatment of drugs.

4. Evaluation for insecticidal effects of sample products

Macleaya cordata extracts were treated on the leaves of cucumber and red
pexpper cultivated in pots, and it showed very high insecticidal effects
against the cotton aphid on cucumber and red pepper 987 and 96.0,
respectively. The same test performed for cucumber cultivated in greenhouse
also showed the significant insecticidal effects against the cotton aphid 87.6%
and 98.0% at 3 days and 7 days, respectively. after treatment.

Macleaya cordata extracts also showed significant insecticidal effects
against different insects, Limois emelianovi Oshanin and leafhopper, which
was almost same activiy as the well-known insecticides, derris, sophora and

a pyrethrum flower extracts.

5. Safety test of sample products

Safety test of sample products was carried out as for oral toxicity, dermal
toxicity, and fish toxicity to submit to public-announcement list as
environment—friendly organic agricultural materials. Fish toxicity was
evaluated as III grade, LD50 values in acute oral toxicity and dermal toxicity
were determined as 1111.5 and 2000 mg/kg, respectively, which indicated the
sample product was very safe comparing to registration standard wvalue, 200
mg/kg. And analysis of 177 agricultural pesticides and 8 heavy metals
including Zn and Cu in the sample products showed no detection in the

samples.
6. Industralization of sample products

To steady secure raw materials, Macleaya cordata, cultivation methods in

domestic and foreign area were studied. Finally, Supply contract was agreed

_12_



with a manufacture company at Hoonan province in China, which is the major
production area of Macleaya cordata. And mass production of the extracts
using 1500 L extractor was established. The sample materials was
public-announced as the list of environment-friendly organic agricultural
materials. No. of environment-friendly organic agricultural materials,
Choongstar, was 11-+7]-5-307, which will be available for two years and

public-announced on the home-page of RDA until April 13th in 2013.

V. Outcome of project and application plan

1. Outcome of project

A. Patents

1. Nam-In Baek, Mi-Yeong Baek, Hui—Jeong Park, Ji-Young Lee, Ho —-Seop
So, Yeong-Hui Han, Hyeon-Ju Lee, Seong-Gi Kim, Seon-Ju Moon,
Tae-Ho Yoon, Jang-Hui Jung(2010) Insecticidal compounds isolated from
Macleaya cordata and method for pesticides using the same. FKepub.
Korean Kongkae Taeho Kongbo, KR 2012019046

2. Nam-In Baek, Hee-Jung Park, Mi-Young Baek, Gee-Young Lee, Sun-Ju
Moon(2011) Insecticidal compositions comprising alkaloid compounds
isolated from Corvdalis turtschaninovii tubers extracts and fractions
thereof. 10-2011-0101272.

B. Paper

1. Hee-Jung Park, Mi—-Young Baek, Jin—-Gyeong Cho, Kyeong-Hwa Seo,
Gee-Young Lee, Sun-Ju Moon, Eun-Mi Ahn, and Nam-In Baek(2011)
Insecticidal Alkaloids on Aphids from Corydalis turtschaninovii Tubers, J.
Korean Soc. Appl. Biol Chem. 54(3), 345-352.

C. Abstracts

1. Mi-Young Baek, Hee-Jung Park, Jin—-Gyeong Cho, Gee-Young Lee,
Sun-Ju  Moon, Gi-Min Kim, Gyu-Won Huh, Eun—-Mi Ahn, and Nam-In
Baek (2009) Alkaloids from Plant Extracts Showed Insecticidal Activity on
Aphid, 2009 International Symposium and Annual Meeting of the KSABC,
October, 22-24, Jeju Grand Hotel, Jeju, Korea.

2. Mi-Young Baek, Hee-Jung Park, Kyeong-Hwa Seo, Gee-Young Lee,

_13_



Sun-Ju Moon, Gyu-Won Huh, Eun-Mi Ahn, Nam-In Baeck (2010)
Isolation of Alkaloids from the Tuber of Corydalis turtschaninovii and
Showed Insecticidal Activity on Aphid, 2010 F4/e& 3] dHE =227,
The Korean Society for Applied Biological Chemistry, Feb. 19-20, KIST
e #49, Korea.

3. Mi-Young Baek, Hee-Jung Park, Kyeong-Hwa Seo, Gee-Young Lee,
Sun—-Ju Moon, Eun-Mi Ahn, and Nam-In Baek (2010) Alkaloids from the
Tuber of Corydalis turtschaninovii Showed Insecticidal Activity on Aphid,
20109 &= gh=rofg 2t ors] A XA B FATE TR, daofiataty],
April 22th, A4+ o] Y5 8 Korea.

4. Gee—Young Lee, Ho-Seob Soh, Hyun—Ju Lee, Young-Hee Han, Sung-Kee
Kim, Sun-Ju Moon, and Nam-In Baek (2010) Insecticidal Activities of
Extract from Macleaya cordata, 2010 3t x}2 &3] A7|E3] 2 F=A 3
=R E, S A =3, 2010.10.0772010.10.08, Al vt} 4,

D. Public-announcement as list of environment—friendly organic agricultural
materials @ 2011. 4. 15

. . . . : Manufacture
Registration No Kind of materials Materials name
company

o Management of
11-1-71-5-307 _ ChoongStar DoAny Ltd.
crop 1nsects

E 4

Fig. 1. Environment-friendly organic agricultural materials, ChoongStar.

E. contract for the transfer of technology (2011. 10. 18)
(1) Contracting parties : Gyeonggi—do Agricultural Research & Extension
Services, KyungHee University, DoAny Co. Ltd.

(2) Contracting process : Exclusive License through a private contract

_14_




(3) Private contract company : DoAny Co Ltd.
(4) Implementation amount : Fixed amounts ¥54,000,000

F. Public advertisement

(1) The Press media : 15 cases

S

. Application of project outcomes

A. Industralization plan
(1) Domestic sales
» Product launching : November, 2012
- Sales strategy : Existing customers, environment—friendly project by local
government

- Sales amounts

year 2013 2014 2015
million won 50 200 300

(2) Abroad sales

- Sales strategy : Existing customer in China and participation in exhibition

show
- Sales amounts
year 2013 2014 2015
%) 10,000 100,000 200,000

B. Education and public announcement

Gyeonggi—do Agricultural Research & Extension Services continues to give
farmers opportunity to learn pest control techniques through
environment—friendly and biological methods, and will take part in several

exhibition shows to advertize the products, ChoongStar.
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M1 d-12nAel /e

A1 QTN 24 9 Ae K

U:] H &
o FRk o]F f{r]EALke]l 2w o4 Frbskd]l Wl 2008wl 2119 € E
o}

1997499 369 2l 5o oy AL FF L AT HANF S0
o o3l 19979 o] F wid 20% ol Ak om Selvket ABAFAE WA
1 Rxow 4

(e}
of 13380l ol2i= iz sk ATyl dEL frEAE
(

.
9 Q% f71EARE F9sL

Sl AE 19795 ARAE 5440 AAST Sol e 5

8-
MEE 4%s gov A3 ABAFEAFAYN weh 20004 HopE TS
9.92kg/hacl A 2015 ol+= 84kg/ha® HA=HEE il Fxskal dar Mgk w4k
= AMHAE 20099 4.9%F 20159l 12%74HA] & Z7

shar givh. 7 At sl AR wAbe Aol 2000 T Fnbel= v 122,796
Zrbstglom oL & whd 529%6% FEd] Fhska gl

ofef Fo] A&Awol wE Hm kg
°F] R&D o] #R3sfa #ohsof 9 v
%, 14 58 o8 Ags HH4YEE o

7 Fobsta gk,

1w A ENE AR

T 01 ‘05 ‘07 ‘08 ‘09
Tk (A2 5} 53 131 173 199
CAAl F71 tiv] %0 (0.3) (4.2) (10.7) (14.2%) (16.6%)
A ¥l 2 (F ha) 5 50 123 174 202
(3] 7= v 29 (0.2) (2.7) (6.9) (9.9%) (11.6%)

AR (H =) 87 798 1,786 2,188 2,308
(A k= div] %) (0.2) (4.4) (9.7) (11.9) (12.2)

23 A B e (Aphis gossypiiera)s 2.0], 13, EVE S A FA Hefrt 2
dFoz FElvgdaes dxdoz wAE Bk olygl AAslE ok Qo] B

_18_



AME U= ATl A 172634ha= A

s ¥

2} 2] 3}

=

of ¢

gulolel A & v}
A A A A ] 62.2%

-
XN

ANERUREPN

—_—

FAE §719

G

R

A

WAA ] o] 253l 9t (Li and Han, 2004).

o

LN

o] AL A=

1.

3 v} (Herron et al., 2001; Ahmad and Arif, 2008).
O

gEZol=gl Jintwo]Ee} e

o] 7}

c}
=2

Aol 7h

1o B4 e A3 A weke] el gk

G

ojy

0

ojy
o
Ho
o}
T}

0

;.Oﬁl

o

g

o
~o

o

3

A, 719 A,

alkaloid 7l =42d&&

=1
=

AF=, |

-
1.

g uf2fell A

o]

-

AXAZA o] &= o™ terpenoid”]

Aoz &HA v &S

(3, 2005).

H

fveel

k7] W) 3} (Papaveraceae)?] 2] & = 7|7} 172m

-
1.

(Macleaya cordata)

=z

A

=
‘:LT

o]
7}

v

-

1.

A7}

]

2
, i
&)

Ao
=

-

1.

7]

=

=
SERE

olgorT K
5o 3=

oA A,

-

1.

j=3
=

_19_

REENESE

)

24 Stolu} 2h

3T

=

]

s ato

)

of 2]
| sl 2

:F-

-

1.

Al Arek
o] m}x

Al

7

wepA, B

=



% 9]

A2 A A7

N WA__M R ®e o Bjo - o Fo % T do
= iy SRR B 2 0 0w
R AR R v S = g
! il o ,_WM ”._ﬁv ﬁ_ Anm 2 B Ww i & nh . m Th
T T m e wE ST PL O T ELw®
mﬁ iz wﬁ 5 2 MTM N Qg e ® o ch T el 2 m iy
) = < joli ul m _ %0 _ 5 5
% 0 OMO E Al m HTM o .Mﬂ,_ an} W ﬂM N < i % o M ol mﬂ pm S
— 3 m ‘Dl HT O HL umO vﬁ i 0 C o ko] -~
WEK T o S RN I - . uﬁ o mw e EGERE 3w B
iy = K = o . ~X x .~ EO alyl S o @
ov_%wmamc o Mo 2 TR BN gy W gy W 5 - 5
= R A R - = o AF o g
T _F _ S Wy o AN R S = oy o
= = .m XO _= o ‘_ﬂwl X < ol | O . Q — =1 ZT
LTETi0 LzRy BTEiES4nElEsiTic
o e Aa_uaz. ﬂﬁTﬁEﬂﬂMﬂH]owoﬂ%Mﬂmmmo
— AN —_ o5 I _ I I | o o o) _
= 3 b3 ) o
o X i ~ wa &
oF mﬁ %o N _ Y N
= ~ P ™ = g
= X o T o
2 T2 T = 5 gy <
ﬂ_/_H a mﬁu! ny ,mmo Z.O o UNO uAlo my
Iy Y n e T T B g
B ™ o ol — ®
ﬂp ‘DIA ~X o U;A
o = il 3
i e W
T B
4 = -
)
5 S =
(&N
e W
) i
. Z .
1 0
(@]

_20_



T
T @o o
e O
) . = \vIAE
Mo b ) ~ — 2 i in
o W o BP X =
W o— N o X
X ™ >~ T N
XL ) o T il a 0
o To B oo Q >
E.E \mﬂ WA_.E Jﬁmo 7 E.rl 0 d@l i ﬂymo E.E G ui ﬂe E.E TR
va SETETE . "% w=vp = 2 Ty 4%
el | T g - I o = | = o 2o gl | N ujo o
s ™ 50 | o T o) 'S X0 _ L@ i Njo = . o
o e TP o o o XX N | 22w 5 < g B2
W=y N W = OOy do Njo oo | m T E
E.E =K R T o o Jl’ \_ﬂﬁ T_ o = \WE E.E ﬂQl PLw ‘_ﬂwl M,A = < NE “WM% = \;OIU ,wo 0 ‘)LAI E.rl
@Qﬂ%%% wwﬁoﬂwﬁov wmqﬂn aﬁﬂc,% X B S < _sz o
MM] T < = nk fn ﬂuio N o 9! do = Jo Eoﬂﬂ771_1_|
= ) < | =R s o oy g HQ T = = | X o o wo N LMO _
[aN _ I . | < | =T N B v m o = = "0 o} UJMH o ~ 70 w =+ o = .Zw
. ) | O X
ST ZTmH%W@M%ﬁQ ip SRR,
o s | o ©° z, X — N o D o
X ° N —_ R X F X B B 0
e —— ol [ <~ < = o o 0 T Yo
N _ o < ® | o A % R
W B 3 i MR R R
ie3 T = < H bl w o
o @ o 4 > o4 + i —
< 1O_|L X TOo ngn " B4 :
io ~ =0 el o
Y o) <7 ) a W = =
o Hin =0 = N mi o I =
< = - X L o
T ~ =
= = o o o Ko
S 2o HE i 3
I < " T
(@] —~ —
~ < _f]o.ﬁ
a
. - 1
el —
—_ <
_nﬂ N
H
e
—_
N
o

- 21 -



M 28 =ue 7[sHE e

o

A 1A AN L AGAR

LSt AEAL 2 A% B3

@ BBt 5% aﬂ_%l@on)o satAl 19%, 454 13%, AxA 1502
5 3%l 5250 gorf nAEHofe] 31F, HFF] 2% HE3o) 9
O, BEE e A Fu AEEGABE wuAs A4 okl 07%
2 AAsg ot A% Fosta v,
T2 T AEFFAG

T 1995 1999 2001 2007 2010

s °F Al A (WRkeD) 4,359 6,933 8,283 20,000 82,700
A A& F A H] & (%) 0.7 0.7 0.7 1.5 6.2
(35 oF 30

BEFCFRY ohet @4 ABAAME AN Bl solw gt AR FA
A AFE 20020l 1,500 ol Al 20100l &= 4,000 4oz wjd w534 F
lsta gk ABARAFAAE 20129 @A 13705 5250} Jov 1%
AV G AAE 285Foln HBFEE] FAmolW A, VPE] 55 o]
et

NgFrege v, u4, dels, A, dxFEE 9 98E £k
HE A E] 78 ol Fa gt

i3 A TAA AR (] = <)
Ll 2002 2003 2004 2005 2010
v = oY 1,500 1,700 2,000 2,400 4,000
(M BAREALF, 5F 2005)
F 4 AR sAA e AR
€ = (e | Bead | Sede] | A5y EWiE U Aeds 7
AL A 6 170 285 404 505 1,370
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A At
20039 78 AEFoRS A 99% F71ela gli= ¥
CEPERT vl AR

JAEo] 11.9%2 A&A oz

off
12
>
X
IS
I
B X
o,
o

3D AA s o] (ehe] @ Wuke)
% 5 2003 2004 2005 2010 Hs7t&
A= F o (A) 468 562 672 1,075 9.9%
37d & °F(B) 27,144 27,162 26,740 25,200 -1.1%¢
H] & (A/B) 1.69% 2.07% 2.51% 4.25%

(The New Biopesticide Market (Business Communications Company, Inc.,
Jan 2006)

E 6. AA sl vis

d of T B A

A9 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2010 |47&E (%)
v = 211 218 226 242 278 317 392 445 7.3
7] et 5 5) 6 6 7 8 9 13 9.2
T 4 66 68 73 82 102 125 150 209 14.6
ofx] o} o5 o7 61 68 80 95 111 171 11.9
=] 43 44 45 48 03 o8 63 74 5.7
7] E 7 7 7 8 9 10 12 19 9.3

A 387 399 418 454 031 613 697 979 9.7

(Biopesticides—a grobal strategic business report, GIA, 2008)
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A &g Ky 3 FE=5-9 +F&(%)
(ppm)
7N %A v Pappaver rhoeas e 5,000 22.3
N7 EE Chelidonium majus s 5,000 39.3
S Macleaya cordata &3 5,000 81.3
= Hylomecon vernale e 5,000 225
et Pyrola japonica Az 5,000 2.2
AF BFWyY  Corydalis incisa Az B 5,000 15.6
H T A Corydalis remota =7 5,000 66.5

0

E%l—

o}

Ha Aol QloiA 4%, 719, AXEH7} s A s o]&3he
Alell lolx Fagk WY Fo sitbolty. A aFHAR AT =
Chrysanthemum(Elliott 1965), Azadirachta indica(Linton, 1997), Citrus sp.(Ruberto,
2002), Cedrela salvadorensis(Jimenez, 1997), Melia dubia(Koul, 2002), Dictamnus
dasycarpus(Liv,  2002),  Maytenus  chiapensis(Nunez,  2004),  Stemonoa

Off
:ll_‘z

D ofj

e o
ok

owy

B o

iy

R

surtisii(Kaltenegger, 2003), Piper nigrum(Park, 2002), Stemona collinsae(Jiwajinda,
2001), Heliotropium megalanthum(Reina, 1993) %°] dtvlk A9t kan|ste] =
Z(Macleata cordata)®l]l W3r A= gl weha] 2 AFoxE A ZA F

d FEES AR ATshaa A7 ST,

e 2%

AN
Y
BN
e
.
)
N
M
e
b
ofy
i
R
S
M
L0
off
o

0.4 Lol sonications ©]-&3fo] 247t F&
T WHo R 13 o FE3Svh 4

acetate(EtOAc, 2 L x 2= ¥y F%3
n-butanol{n-BuOH, 08 L x 3)& &Eu] FE3
EtOAcE 2 (42 g), n-BuOHE (24 g)3} H.-0E (4

(2) &4 #8o=z5H akaloid &3FE29 &
n-BuOH #3(GTN23B, 23 g)& flash columng ©]-&3}9 silica gel column
chromatography (c.c.){n-hexane - EtOAc=2:1, CHCl3 - MeOH=50:1—30:1—15:1,

EtOH - MeOH=4:1)E 2 A3}l 11702] ¥ E(GTN23B-1 ~ GTN23B-11)-& ¢
At}
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A2 K<l GTN23B-4+5+6[366.8 mg, ve/vt(elution volume/total volume)
0.392-0.518]4 sl silica gel c.c.(CHCls - MeOH=50:1, EtOH - MeOH=4:1)
E Ak 7719 ¥-8(GTN23B-4+5+6-1 ~ GTN23B-4+5+6-7)% AL, 3}
= 1[GTN23B-4+5+6-3, 23.9 mg, ve/vt 0.100-0.160, TLC(Kieselgel 60 Fusy)
CHCl; - MeOH=20:1, R; 0.36]& &35t}

3% 1 [8-hydroxydihydrochelerythrine] vellow powder; "H-NMR (400
MHz, CDsOD, 6y) 7.74 (1H, d, /=84 Hz, H-6), 767 (1H, S, H-1), 7.60 (1H,
d, /=84 Hz, H-12), 744 (1H, d, J=84 Hz, H-5), 7.09 (1H, s, H-4), 7.02
(1H, d, J=84 Hz, H-11), 6.03 (2H, d, J=24 Hz, -OCH.O-), 552 (1H, s,
H-8), 394 (3H, s, -OMe), 390 (3H, s, -OMe), 2.74 (3H, s, -NCHs);
PC-NMR (100 MHz, CD:OD, &c) 1528 (C-10), 147.7 (C-2), 147.1 (C-3),
146.4 (C-9), 138.2 (C-14), 1309 (C-4a), 126.6 (C-14a), 1255 (C-8a), 124.7
(C-12a), 123.3 (C-H), 1224 (C-13), 1199 (C-6), 1188 (C-12), 112.8 (C-11),
1045 (C-4), 1014 (-OCH:0-), 86.0 (C-1), 61.6 (-OMe), 559 (-OMe), 40.6
(-NCHs).

GTN23B-4+5+6-2[274.0 mg, ve/vt 0.040-0.080]1 wHd}e] silica gel
c.c.(n-hexane - EtOAc=2:1, EtOH - MeOH=4:1)Z A&} 7719 £
(GTN23B-4+5+6-2-1 =~ GTN23B-4+5+6-2-7)& AL, shete
2lGTN23B-4+5+6-2-3, 20.1 mg, ve/vt 0.268-0.373, TLC(Kieselgel 60 Fos4)
CHCl; - MeOH=30:1, R; 0.18]& |35t}

838 2 [6-methoxydihydrosanguinarine] vellow powder; 'H-NMR (400
MHz, CDsOD, 6y) 7.74 (1H, d, /=84 Hz, H-6), 767 (1H, S, H-1), 7.46 (1H,
d, /=84 Hz, H-5), 739 (1H, d, J=84 Hz, H-12), 7.19 (1H, s, H-4), 6.92
(1H, d, J=84 Hz, H-11), 6.10 (2H, d, J=1.2 Hz, -OCH:0-), 6.04 (2H, d,
J=1.2 Hz, -OCH:0-), 536 (1H, s, H-8), 352 (3H, s, -OMe), 2.73 (3H, s,
-NCH3); “C-NMR (100 MHz, CDsOD, &) 147.9 (C-3), 147.2 (C-2), 147.0
(C-10), 1451 (C-9), 1380 (C-14), 1309 (C-4a), 12677 (C-14a), 125.6
(C-12a), 1236 (C-bH), 1226 (C-13), 120.1 (C-6), 116.3 (C-12), 113.0 (C-8a),
108.8 (C-11), 104.6 (C-4), 101.7 (-OCH-0-), 101.0 (-OCH-0-), 100.6 (C-1),
85.8 (C-8), 54.1 (-OMe), 40.9 (-NCHs).

(3) A FZ5F¥ sanguinarine?] ¥

FAZ225E  sanguinarined  #¥3l7]  $18ke]  GTN23ES] #FE5
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sanguinarine ¥ =28 TLCol|A vlus] £ A3} sanguinarine©] &% 6%
Bgo| 3t AFS I AY. GTN23E-6[366.8 mg, ve/vtlelution
volume/total volume) 0.392-0.518]¢l th3}o] silica gel c.c.(CHCls - MeOH=50:1,
EtOH - MeOH=4:1)& ] 3l 771 €] 3 (GTN23B-4+5+6-1 ~
GTN23B-4+5+6-7)& L3, 3= 3[GTN23B-4+5+6-3, 239 mg, ve/vt
0.100-0.160, TLC(Kieselgel 60 Fas) CHCls - MeOH=20:1, R; 0.36]-5- #3239 th

53E 3 [sanguinarine] yellow powder; "H-NMR (400 MHz, DMSO, &y) 7.84
(1H, d, J=8.0 Hz, H-11), 754 (1H, s, H-4) , 754 (1H, d, J=8.0 Hz, H-12), 7.48
(1H, d, J=8.0 Hz, H-10), 7.31 (1H, s, H-1), 7.02 (1H, d, J=8.0 Hz, H-9), 6.13
(2H, d, J=1.2 Hz, -OCH.0-), 6.10 (2H, d, J=1.2 Hz, -OCH:0-), 571 (-OH) ,
563 (IH, s, H-6), 259 (3H, s, -NCHs); “C-NMR (100 MHz, DMSO, &)
14751 (C-3), 146.98 (C-2), 146.65 (C-8), 144.43 (C-7), 138.77 (C-4b), 130.33
(C-12a), 12641 (C-4a), 124.82 (C-10a), 123.07 (C-12), 12214 (C-10b), 119.86
(C-11), 115697 (C-10), 114.73 (C-6a), 108.05 (C-9), 104.08 (C-1), 101.03
(-OCH:0-), 100.08 (C-4), 77.35 (C-7), 39.89 (NCHs3)

=
oY
S
e
W
>
ofj
e
>,
N
3

= [ =0
535 E (Aphid gossypii)<- 1E &3t o] 3-4vd of A5lEs
HEst shp2olA FAAAA ARl AREsEAT FEAANOE ARSI oM
2ol 4~61 H 20 XEJ MG ES HEFste] AFAE AhEe UWEE ALA
ZAFSE 5 triton-100 250ppme H7FS FEES sLEE §UuA ¥ty 343 7
A Fo] AFES TAFSIATE 3R o2 A skl

WAZE %)= [(FH2 7 AsE-Ae T AS&)/FHdT AF5E] x 100

. 43

i

(1) SAxZEY Sv3&E 2 785 24 ¥ Abls A% 83 7
S22 90 gollA FEE 70 go] AojAA of 8% F&& UEoH, o F
o thdte] H0(1 L))o} ethyl acetate(EtOAc, 2 L x Z)E 4 S35 o

4
o

=

Al H0% 82 n—butanol(n—BuOH 0.8Lx 3)& Hu F 0}04 EtOAcH ¥ (42 g,

& 60%), n-BuOHE-2(24 g, & 34%)3 H.08 84 g, & 6%)S AU}
TR Abls AFa34E H1AS 239 n-BuOHF oA bl= AEa a7t

=4 Ve
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FH
00

8 g % (ppm) WA 7L (%)
EtOAc 2000 714+ 17.8
1000 60.8 + 34.0

200 433 £ 406

n—-BuOH 2000 8950+ 4.0
1000 R6 £ 82

200 903 + 98

H20 2000 82t 86
1000 766 £ 214

200 740 £ 33.3

) ZAF D AP 3¢

15
=T

© Z25H column chromatographyZ ©]&3% 2488 7
5]

JJr F =4 yehd n-BuOH

2237 938+ column chromatography £ ©]&3te] AE 38 A %3

718 o

o] B
7 g8ol skl AsE HFENE

7} E%koH
"
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EHozR

=

3t silica gel column chromatographysS A A 8}%3ar,

&t 11719 25 Ee AxXA
AdsATh 500 ppme FEAA =
100 ppm 4 FTEE )\E]_DL_O}(};\% =

rot
B>
ML
J |
1o
o,
S
i
i
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TE 500ppm 100ppm
BuOH 2] AZ&(%) WA 7H%6) A Z5(%) WA 7H%6)
Bl 106.7 516+ 65 341.7 26.8+155
B2 117.0 46.9+21.3 243.6 445%185
B3 122.2 446+ 87 289.9 34.0£169
B4 9.5 95.7+ 55 112.8 74.3+£16.9
B5 13.6 93.8+ &1 190.0 56.7£23.1
B6 0 100.0£ 0 8.3 98.1+ 3.3
B7 82.8 62.4£15.1 309.2 29.6£33.1
B8 0.7 99.7+ 05 0.5 999+ 0.2
B9 1.3 994+ 1.0 4.8 989+ 19
B10 53.6 75.7+20.5 134.4 69.4£16.0
B11 250.0 - 250.0 30.4£32.3
BuOH 13.6 938+ 55 5.7 82.8« 80
H2(F575) 220.4 - 433.9 -

JoEAF DAY 3L

(3) @A+ o =27Y alkaloid®] +2

B4, B5 2 B6 £89 4% TLC & HESNS u], A4S AEo] FAHEC
2 3R Qoi ATk w3 FAHAEL alkaloidz HH AT wElA 3719 H 3
k3l & (GTN23B-4+5+6), column Chromatographye 53 3lo] alkaloidE &
A } 3t} Silica gel column chromatography & =3le] 2F9  alkaloid
(GTN23B-4+5+6-4, 1, GTN23B-4+5+6-2-3, 2)& £ Xé A

B8, B9 3o 23 A} 2% 9 alkaloid®t d=AUE SHlssich

KeN
=

(4) Alkaloid®] T+Z4A
NMR & ©] &34 7

1_4

A58 T2E A4

9= 12 TLC &2l A, UV(254/365 nm)ol Al g UV &5 o,
Dragendroffs g A egor wAEh ®d H-NMR (400 Mz,
CDCl3) spectrums X 2719] singlet olefin methine (6y 7.67, SH 7.09), 47§ ¢]
doublet olefin methine®| vicinal coupling (6 7.74, J=8.4 Hz; &y 7.60, J=8.4
Hz, 8H 744, J=84 Hz; 6y 7.02, J=8.4 Hz)& 3}, dioxyganatedmethylene (6y
6.03, J=2.4 Hz) signals°®] #=% vt % oxygenated methine (6y 5.52), 2719
methoxy (8g 394, &u 3.90) proton signals¥ nitrogen®] Z 33+ methyl (6n
2.74)0] B¢ alkaloid type ¥ ¢ & %rh “C-NMR (100 Mz, CDCls)
spectrum®l A= 217119] carbon signalse #3 & F A AT} 4719 oxygenated
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olefin quaternary (6¢ 152.8, ¢ 1477, 6¢ 1471, &¢ 146.4), 6712 olefin
quaternary (8¢ 1382, 8¢ 1309, 6¢ 1266, 6c 1255, 6c 124.7, &¢ 122.4), 671¢]
olefin methane (8¢ 1233, 6¢ 119.9, 6¢ 1188, 6¢c 1128, &¢ 1045, 6¢ 86.0), 271 2]
methoxy (8¢ 61.6, 6¢ 55.9), 1712] nitrogenated—methyl (8¢ 40.6) signals®] #=
A} 1H- and 13C-NMR data®] chemical shifts ¢} coupling patternsE &3
8-hydroxydihydrochelerythrine2 7+%%4 3%t}

33tE 2% TLC =1 A, UV(@254/366nm)ol A 73k UV &5 HoH,
Dragendorff's ¥ A, G340 wag9vy w3 'II-NMR (400 Mz, CDCls)
spectrume HH 2709 singlet olefin methine (Sg 7.64, 6y 7.19), 4712] doublet
olefin methine®| vicinal coupling (6x 7.74, J=84 Hz; &g 746, J=84 Hz; &y 7.39,
J=84 Hz; &y 692, J=84 Hz)& 3¥}al, 2719 dioxyganatedmethylene (8u 6.10,
J=12 Hz, 6y 610, J=1.2 Hz)signals®¢] #=4% At} ®3F methoxy (8x 3.52)9
proton signals¥ nitrogen®] 233 methyl (6g 2.73)¢] #=3 o] alkaloid type
Je & 5 Yk, PC-NMR (100 MHz, CDCls) spectrum®] A= 21712] carbon
signals-& #= & 4 AAY 4719 oxygenated olefin quaternary (¢ 1479, 6¢
1472, 6¢ 1470, 6¢ 145.1), 6719 olefin quaternary (8¢ 138.0, 6¢c 1309, &¢ 1267,
6c 1256, 6¢ 1226, 6¢ 113), 6712 olefin methine (6¢ 123.6, 6¢ 120.1, 6¢ 116.3, &
c 1088, 6c 1046, Sc 85.8), methoxy (8¢ 54.1), 17§¢] nitrogenated-methyl (S¢
409) signalse] #=¥rt. 'H- and “C-NMR data® chemical shifts}
coupling patternsE %3l 6-methoxydihydrosanguinarine® 7% %74 3%t}

OO O> OO o>
O O
O NMe O N
H4CO I

[0}

H OCH,
\/0 OCH;  OH
s3hE 1 s3tE 2
8-hydroxydihydrochelerythrine 6-methoxydihydrosanguinarine
oy 2. R dorwry Ed &4

®) Alkaloid #}§t=2¢] U¥le= 253t
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100 1
90
80 - 73.6 761

70 1

60 -

50 -

A 7heg )

40 -
30
20 -
10 -

#Hgzl #H=1

18 3. Alkaloid 3}H=9] A8E A=a3 (100ppm)

=2 70% o= WAske]
B oA SHAl VERSA|
A= A7) wiEe2 At

T ESE 25 100 ppm s EE A% i, bl
A 9= BHE WYL FEEo|) EIEuU) A
ol HElHA &2 e dZEo|=ee] A5 a )

:.:a O{N'

6) EtOAc ¥-38 0 2 HE column chromatography = ©o]-&3F A1 88 =54 713
EtOAc #89| thd}o] silica gel column chromatographyS 2 A ,

&3t AR E87)E] Roal FEeke] 21009 AwEs Alxslch ZF 9ol o

slo] XblE AEaaE sl

# 10. 42 EtOAc #8025 #83 A9 9 bl=s A5a
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TE 500ppm 100ppm

BOACE 3 A% &%) YA H) BEE ) WA 7H%)
E4 o96.7 85.7+10.2 192.2 36.1+21.5
E6 159.6 09.7+£21.2 213.6 29.0£184
E7 164.7 08.4£17.5 215.5 28.4£14.0
ES 241.0 39.1+£24.0 178.1 40.8+12.4
E9 173.3 06.2%7.3 318.2 0+17.9

E10 111.0 72.0£135 296.5 1.5£1.0
Ell 117.3 70.4£18.0 210.2 30.2+17.3
E12 146.7 62.9+24.8 209.8 30.3+10.3
E14 o96.7 85.7+£18.5 269.6 10.4£64.5
E15 8.9 97.8+2.3 0.6 99.8+0.3
E16 3.0 99.2+1.3 0 100+0
E17 0 100+0 1.3 99.6+0.8
E18 0 100+0 1.5 99.5+0.6
E19 6.7 98.3+2.9 22.6 92.5+11.0
E20 134.6 66.0+20.3 157.3 47.8+30.7
E21 110.2 72.2+2.3 296.3 1.6+4.1
EtOAC 6.7 98.3+2.9 11.2 96.3+4.1
di= 395.7 - 301.0 -
(F7%)

RE R BIEDE

El, 2, 3, 5, 135 Al&#o] Ao nAA

100 ppmellA 10022 HAI71E HWel E16 #3o tidle] (GITN23E-16), column
chromatography = =33}¢] alkaloidZ 2], AA3SI vk

APES 3 TLC 391 Al UVE4/365 nm)olA] 43 UV F55 wlow,
Dragendorff's W4 A] £33k oz s o)y ®sk 'H-NMR (400 MHz, DMSO)
spectrumel A 37119] singlet olefin methine (8y 7.64, 6y 7.19, 6y 5.63), 4719] doublet
olefin methine®| vicinal coupling (6y 784, J=80 Hz 6y 754, J=80 Hz 6&x 7.48,
J=80 Hz;, &y 702, J=80 Hz)& 3kal, 2719 dioxygenatedmethylene (8y 6.13, J=1.2
Hz, 6u 610, J=1.2 Hz) signalso] #ZH At} X3 nitrogen®] 233 methyl (6u
259)0] @50} akaloid type ¢& & F 9tk PC-NMR (100 MHz, CDCly)
spectrumel A= % 21709] carbon signalse @ F URth 4709] oxygenated
olefin quaternary (8¢ 14751, 8¢ 146.98, Sc 146.65, 6¢c 144.43), 6719] olefin quaternary
(6¢ 138.77, 6¢ 130.33, 6¢ 126.41, 6¢ 124.82, 6¢c 122.14, 6c 114.08), 6712] olefin methine
(6¢ 12307, &¢ 11985, &6¢ 11597, & 10805, & 104.08 & 100.08), 171¢]
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=9tk '"H- and "C-NMR data®)

=
=

nitrogenated—methyl (8¢ 39.89) signalse] =

ol

S

TEEA

3|

| sanguinarine ©-

=
B

chemical shifts®} coupling patterns

o

al
ToR

e

sanguinarine

()
a

-

g

B3loghy

18 4. 2% EtOAc

B

3t WS FFE-S activity—guided fractionation

—
o

3ol column
S

o
A oAl

3|

pul

ojy

0

o

of h

=
=

chromatography

pelut.

tel 2438

S

SEER-E

80% MeOH & 20 Lol A=A 1243 F=3}

KeN
=

354 3 kg

o}
w

o}
in

=
o

,ﬂl

ojy

, o] ¥=ES H OB L)% n-hexane(3 L x 3)3 Eu

al

3

Y wE

]

Toll »

2 ethyl acetate(EtOAc, 3 L x 5)&

3l
2l

o, oAl HOF

S

=
=

T UA HORE2 n-butanol(n-BuOH, 3 L x 2)=&

Fo] n-hexane® (23 g) EtOAcE3(6 g), n-BuOHE (26 g)¥ H0

S

==
=
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o2
T
wd =z JYle 45 A48 A%

(2) n-Hexane # 3% =5-¥ alkaloid 33&2 &

n-Hexane ¥ 38(CTH, 7 g)& flash column(SNAP Cartridge KP-Sil, 100 g,
Biotage@, Uppsala, Sweden)s  ©o]&3}%  silica gel(Si0z)  column
chromatography(c.c.)(n-hexane - EtOAc=1:1, CHCl3 - MeOH=30:1—15:1—8:1,

EtOH - MeOH=4:1)E& A A3l 13719 & E(CTH-1 ~ CTH-13)& Atk

CTH-2[1.8 g, ve/vtlelution volume/total volume) 0.011-0.022]° thd}e] SiO-
ccel® 4 x 15 cm, CHCl3 - MeOH=200:1—100:1)2 2 A 3le] 13719 #3&
(CTH-2-1 ~ CTE-2-13) d%ow, CTH-2-8[369 mg, Ve/Vt 0.155-0.200]°]
3te] SiOs c.c.(® 3 x 13 cm, n-hexane-EtOAc=10:1)2 A A|3}o] 97 &3
S dAdlon F3E 1[CTH-2-8-5, Ve/Vt 0.623-0.697, 21 mg, TLC (Kieselgel
60 Fose) Rr 0.60, n-hexane-EtOAc (1:1]3} 3= 2[CTH-2-8-7, Ve/Vt
0.759-0.882, 170 mg, TLC (Kieselgel 60 Fos1) Ry 0.56, n-hexane-EtOAc (1:1)]
5 3.

838 1 [(+)-stylopine] vellow powder; 'H-NMR (400 MHz, CDCls, n)
669 (1H, s, H-1), 6.64 (1H, d, J=80 Hz, H-12), 6.60 (1H, d, /=80 Hz, H-11),
654 (1H, s, H-4), 591 (1H, d, J=1.6 Hz, -O-CHs-0-), 5.89 (1H, d J=1.6 Hz,
-0-CH.-0-), 586 (2H, s, -O-CH»-0-), 4.02 (1H, d, /=156 Hz, H-8a), 3.54
(1H, dd, J=3.2, 11.2 Hz, H-14), 349 (1H, d, J=15.2 Hz, H-8b), 324 (1H, dd,
J=16.4, 36 Hz, H-13a), 312 (1H, m, H-6a), 3.04 (1H, m, H-5a), 2.75 (1H, dd,
J=11.6, 164 Hz, H-13b), 2.63 (1H, m, H-5b), 258 (1, m, H-6b); “C-NMR
(100 MHz, CDCls, 8¢) 146.8 (C-9), 1466 (C-3), 1455 (C-2), 1437 (C-10),
1304 (C-14a), 1283 (C-12a), 127.6 (C-4a), 121.5 (C-8a), 116.4 (C-12), 1087
(C-11), 107.3 (C-4), 1055 (C-1), 1015 (-O-CH2-0-), 101.2 (-O-CH»-0-), 60.1
(C-14), 53.1 (C-8), 51.6 (C-6), 36.1 (C-13), 29.2 (C-5).

838 2 [(+)-corydaline] vellow powder; 'H-NMR (400 MHz, CDCls, 6n)
6.88 (1H, d, J=8.4 Hz, H-12), 6.79 (1H, d, /=8.4 Hz, H-11), 6.66 (1H, s, H-1),
6.58 (1H, s, H-4), 417 (1H, d, J=15.6 Hz, H-8a), 3.88 (9-OMe), 3.85 (3-OMe),
3.85 (10-OMe), 3.83 (2-OMe), 3.66 (3H, br.s, H-14), 347 (1H, d, J=15.6 Hz,
H-8b), 3.19 (1H, m, H-13), 3.06 (2H, m, H-6), 2.57 (2H, m, H-5), 0.92 (3H, d,
J=6.8 Hz, 13-Me); 13C-NMR (100 MHz, CDCls, 6¢)149.9 (C-10), 1475 (C-2),
147.0 (C-3), 1447 (C-9), 1348 (C-12a), 1283 (C-8a), 1282 (C-4a), 128.2
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(C-4a), 1239 (C-12), 111.0 (C-11), 110.8 (C-4), 1086 (C-1), 62.9 (C-14), 60.0
(9-OMe), 56.0 (2-OMe), 55.7 (3-OMe), 55.7 (10-OMe), 54.3 (C-8), 51.3 (C-6),
38.1 (C-13), 29.6 (C-5), 182 (C-13Me)

(3) EtOAc #3o= 7 ¥ alkaloid 3}3+¢] ¢

EtOAc #3(CTE, 6 g)& flash columng ©°]&3te] Si0; c.c.(n—hexane -
EtOAc=1:1, CHCl3 - MeOH=30:1—15:1—8:1, EtOH - MeOH=4:1)& 2 A]3}o] 16
e B E(CTE-1 ~ CTE-16)& ¥9lth

CTE-4[287.0 mg, Ve/Vt 0.086-0.129]°1 t&te] SiO: c.c.(® 35 x 12 cm,
CHCI3 - MeOH=40:1)-& A Al3lo] 10719 & (CTE-4-1 ~ CTE-4-10)& At}
CTE-4-5[19.0 mg, Ve/Vt 0.063-0.174]°] th&}o] Sephadex LH-20 c.c. (& 2 x
26 cm, 100% MeOH)& AA3te] 3719 #8-& Ao, 3t&E 3[CTE-4-5-2,
Ve/Vt 0.775-0.999, TLC (Kieselgel 60 Fas:) Ri 056, CHCls-MeOH (7:1)]-8 &
2] 3t 3 v}

832 3 [demethylcoryvdalmine] vellow powder; 'H-NMR (400 MHz, CDCls,
6w) 6.80 (1H, s, H-1), 6,71 (1H, d, J=84 Hz, H-11), 664 (1H, d, J=84 Hz,
H-12), 657 (1H, s, H-4), 421 (1H, d, J-156 Hz, H-8a), 384 (6H, s, 2
3-OMe), 349 (2H, m, H-14, 8b), 3.20 (2H, m, H-6a, 13a), 3.12 (1H, m, H-5a),
279 (1H, dd, J=156, 11.2 Lz, H-13b), 2.63 (2, m, H-5b, 6b); “C-NMR (100
MLz CDCl, &) 1448 (C-3), 1438 (C-2), 143.7 (C-10), 1412 (C-9), 130.3
(C-14a), 1279 (C-12a), 125.9 (C-4a), 121.0 (C-8a), 119.2 (C-12), 111.2 (C-1),
1104 (C-4), 1088(C-11), 59.1 (C-14), 56.1 (2-OMe), 558 (3-OMe), 53.4 (C-8),
51.5 (C-6), 362 (C-13), 29.1 (C-5).

CTE-8[35 g, Ve/Vt 0.327-0.365]° th3te] SiOs c.c(® 4 x 15 cm, CHCl; -
MeOH=50:1)& HA18te] 971¢] ZE(CTE-8-1 ~ CTE-8-9)& %3, THA
CTE-8-2[670.0 mg, ve/vt 0.084-0.120]° t3}>] ODS(Octadecyl Silica gel) c.c.
(@ 35 x 8 cm, MeOH- H0=5:1DE AA3te] 9749 #(CTE-8-2-1 ~
CTE-8-2-9)5 <%t} % CTE-8-2-5[420 mg, ve/vt 0.300-0.473]°] tjj3&} o
Sephadex LH-20 column (® 1 x 35 cm, MeOH-H:0=6:1)% 3 3}o] 8719 #

S (CTE-8-2-5-1 ~ CTE-8-2-5-8)& i, 33E&E 4[CTE-8-2-5-3, 280mg,
ve/vt 0.465-0.551, TLC (Kieselgel 60 RP-18) R; 0.25, MeOH-H-O (10:1)]& +#
By

_36_



3= 4 [glaucine] yellow powder; "H-NMR (400 MHz, CDCls, 6x) 7.94 (1H,
s, H-11), 6.85 (1H, s, H-8), 6.64 (1H, s, H-3), 3.84 (3H, s, 1-OMe), 3.82 (3H,
s, 2-OMe), 3.81 (3H, s, 9-OMe), 3.57 (3H, s, 10-OMe), 3.06 (1H, m, H-ba),
3.03 (1H, m, H-7a), 3.02 (1H, m, H-4a), 299 (1H, m, H-5b), 290 (1H, m,
H-6a), 2.63 (1H, m, H-4b), 2.49 (3H, s, N-CHs), 2.43 (1H, m, H-7a), 2.40 (1H,
m, H-7b); "C-NMR (100 MHz, CDCls, 5c)153.4 (C-2), 1495 (C-9), 1486
(C-10), 1454 (C-1), 1304 (C-7a), 129.7 (C-3a), 127.7 (C-1b), 1274 (C-la),
1254 (C-11a), 113.1 (C-11), 1123 (C-8), 111.6 (C-3), 63.7 (C-6a), 604
(I-OMe), 56.5 (2-OMe), 56.2 (9-OMe), 56.1 (10-OMe), 54.0 (C-5), 43.9 (6-Me),
34.0 (C-7), 295 (C-4).

(4) 2Ed4494
530S E (Aphid gossypii)= L0l #F3FiL £Fo] 3-4vd W AnlEs

e AUuadysia 393 79 Fo AFEES A4S
3

|
ok
2
~
N
g
n
N
Ak
-
ox
o.[ [
o
i
Ak
-
ox
o.[ [
o
<
I
N
Ak
-
ox
o.[ [
o
bed
—_
(e
[a»)

i | & = (ppm) WA 7H%)
n—hexane 3000 647 + 3.7
2000 346 £ 9.8

EtOAc 3000 777 £ 29
2000 67.1 + 114

n-BuOH 3000 355 £ b6
2000 55.6 + 33.7

H20 3000 288 + 154
2000 32.0 + 289
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(2) n-Hexane &3 0.2 5-¥ alkaloid ¢ #& A 9 F+xZ2A

CTHS Z-$ TLCZ HEIHS uwl, F+4EL alkaloid®2 HH AT} wpehA]
CTHel W3t column chromatography & <83} alkaloid & £, A3t
9t}  silica gel column chromatography S  WFE3Fe]  2%9]  glkaloid
(CTH-2-8-5; CTH-2-8-1& 2 AA 33t}

9% 12 TLC 291 A, UV(254/365 nm)el Al 23 UV 48 How,
Dragendroffs W4 A Fghao g wawgcth '"H-NMR (400 MHz, CDCls)
spectrume B A& A 270¢] singlet olefin methine (8 6.69, 6y 6.54),
2712 doublet olefin methine®] vicinal coupling (6y 6.64, J=80 Hz; &y 6.60,
J=80 Hz)& 3k Aol TS ATh E3 6y 591, 6y 5.8994 1.6 Hzel J %
S 7}A|= doublet S 7N9F 6n 5.86°0A A 2719) integration FHe THA =
singlet 3tYE #=3}e] 2719 dioxymethylenes <4333 ch Sy 4.0273.499%
Su 3.1272.589 A A nitrogeno] A& o] A Ao 2 shift® methylene signal
S #W=FQa, 6y 3.2472639 mx# AdHo|A  methylene signalE o]
multiplet ©. 2 tERE} PC-NMR (100 MHz, CDCls) spectrum ol A3 19719
signale  &3lArt. AR A 4712]  oxygenated olefine quaternary
siganal(6¢ 146.8, C-9; 6¢ 146.6, C-3; 6¢ 1455, C-2; 6¢ 143.7, C-10)3}, 471 ¢
olefine quaternary signal(6¢ 1304, C-14a; 6¢ 128.3, C-12a; 6¢ 1276, C-4a; &
c 1215, C-8a), 183t 47§¢] olefine methine signal(§ 116.4, C-12; 8¢ 108.7,
C-11; 8¢ 107.3, C-4; 6¢ 105.5, C-1)& F1stATh 6 1015, 6c 101.2004] 271
9] dioxymethylene signals &3} 3L, 6¢ 60.101 4 #Z% methineg Y] &3k
§c 53.1, 8¢ 5HleelA #=H methylenec & AAA o ® shiftd Ao Z Ho}
nitrogen¥ A3l g AL & F AT} 2719 dioxymethylene?] 92 &
g2l3l7] §8te] gradient heteronuclear multiple-hond connectivity(gHHMBC)
£ =A3AY. gHMBC spectrum| A, 2702 dioxymethylene signal(Sy 5.89,
Sy 5.86)°] 47019 oxygenated olefine quaternary signal(Sc 1455, C-2; 8¢
146.6, C-3; 6¢ 146.8, C-9; 6¢ 1437, C-10)E ¥ correlations H.o Z}7te] 9
2o A3t AS & F ARy wElbA, F3E 1€ protoberberine?] &4
S 7HA & (+)-stylopine2 = 7% T4 3t

E}ﬂ 2 A9Al TLCAAA st A-& w, UV(254/365 nm)ollA] g UV &
B9l o Dragendroff's 2 Al T34 o2 wAx 9} 'H-NMR (400

MHz, CDCl3)3} “C-NMR (100 MHz, CDCls) spectrum®] A2 4ol 3
e 139 vk S BT sHARL SshE 1oAw dS5EA Zdd 470
9] singlet methoxy signal(6g 3.88, 9-OMe; 6y 3.85, 3-OMe; 6 3.85,
10-OMe; 6n 3.83, 2-OMe; 6¢ 60.0, 9-OMe; 6¢ 56.0, 2-OMe; 55.7, 3-OMe; 6
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¢ 557, 10-OMe)¥ 1702] doublet methyl(6y 092, d, J=6.8 Hz, 13-Me; Sc
18.2, 13-Me)o] =it webA], 3gE 2= protoberberine =4 9]
corydaline®. 2 7% A %A

(o]
< N
[e)

shst= 1 s3HE 2
(+)-stylopine corydaline

a8 5 A5 n-hexane #3802 HE 3 &2

(3) EtOAc #3802 RY alkaloide] #2 AA 2 +x2H

CTES 7% TLCE AEH}IE w, FAELS alkaloidz #H ATt whelA
CTE®] &l SiO,, ODS, Sephadex LH-20 column chromatographyZ Hh&
Fsle] 289 alkaloid (CTE-4-2; CTE-8-2-5-3)& &2 AAls3ith

33hE 32 TLC =2l A], UVI(254/365 nmyolA Z43s UV S5 Heow,
Dragendroff's ¥4 Al, G0z A=l "H-NMR (400 MHz, CDCls)%
PC-NMR (100 MHz, CDCls) spectra 9] 3}§H% 13 w]2dk 48 o 9
o} 2709 methoxy signale]l © #HZFHHATE MethoxyE9 A& =<23}7]
#3te] gHMBCE ZA438Av. 2 23} methoxy signal(Sy 3.84, s, 2,3-OMe)
o] 2719] oxygenated olefine quaternary (6¢ 144.8, C-3; 6¢ 1438, C-2)&3}
correlation® 1.9 methoxy”]7} 23} 3 &4 As S & F AN

o}, webA 8FE 32 demethylcorydalmine &2 735 A 3} 31 T

33tE 4% TLC 21 Al, UV(254/365 nm)oll Al 73k UV S4E How,
Dragendroff's %4 2], S3Aoz wrasgry m3 H-NMR (400 Mz,
CDCl3) spectrums HWH AxpA oA 3712] singlet olefine methines (6y
7.94, 6y 6.85, 6y 6.64)7} #HZH AL, Sy 3.84, Su 3.82, 6y 3.81, 6u 3.57¢0A] 471
2] methoxy signalE°] singleto @ @S Avh a2 G Ao A=, &y 3.06, 6x
299914 17§¢] nitrogenated methylene, 6y 3.0372.439]4] 2712 multiplet
mwthylene signal, 22 3l &g 2.909] 4 17§2] nitrogenated methine signals &+
Q1321 t}. Sy 2.4990 4 #HZ% 3= 1719 methyl signalS AAFo R #=H Ao
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2 Fol AUt ARt AdeS ¢ o der, oJAdeE HIE A4+
benzylisoquinoline 7A€ 2] alkaloid® o 2+8tth. “C-NMR (100 MHz, CDCls)
spectrumoll A<= & 2171¢] signale] #FHIAUE AAA G 4719
oxygenated olefine quaternary(Sc 153.4, C-2; 149.5, C-9; 148.6, C-10; 145.4,
C-1)92} 5709] olefine quaternary(Sc 1304, C-7a; 129.7, C-3a; 1277, C-1b;
1274, C-la;, 1254, C-1la), olefine methine 370(6¢ 113.1, C-11; 112.3, C-8;
111.6, C-3)& #=3FAvd. 3, methoxy 471(8¢ 60.4, 1-OMe; 56.5, 2-OMe;
56.2, 9-OMe; 56.1, 10-OMe)$} nitrogenated methine(6¢ 63.7, C-6a),
nitrogenated methylene(6c 54.0, C-5), niteogenated methyl(8c 43.9, 6-Me) Zt
7z 182 Z9leth 4714 methoxy 719 A= gHMBCE &3k, 44
2] proton signal(8g 3.84, 1-OMe; 3.82, 2-OMe; 3.81, 9-OMe; 3.57, 10-OMe) &
o] 4719 oxygenated olefine quaternary(C-2, 6¢ 153.4; C-9, 6C 149.5; C-10, &
c 1486 and C-1, &c 145.4)9} correlations H.o A& 1oy o 2
315 E 43= glaucineo. 2 TEZF A h

MeO l
N
MeO
l OH

OH

OMe

ﬁ_sl = ﬁ_sL 24
demethylcorydalmine glaucine
a9 6. A3 M EtOAc #8oz25yY #23 &4

_40_



90 [ ] 1000 ppm
N b
70 {»
60
50 .
40
30
20
10
0 L
1 2 3 4
¥ 7. Alkaloid 3}3E 459 dEF 3
Y 33ES 1000 ppme FEE HFeas uW, 9 2o s W1
H B ES A YA 3F9 sFEANAE 70% °Fe F94d AE
= H9r}).
Al 2 HPLCE o8& AX A 4 wy 3¢ 2

A S
T3}

1. HPLCE o] &3 AixAdH

OMe OH

o ¥

8-hydroxydihydrochelerythrine

i)
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sanguinarine

i
:&
%
i
e
i
e

a9 8 AEF FEEE5H
(2) HPLCE o] &3k g &4

ohH Hd UV &9 3% 54
Sanguinarine®] HuUV & 34& 37 918ke] 0025 mg/mle] &k
Az AFEE UV-VIS spectrophotometer [SCINCOAFS]  S-4100(Seoul,

Korea)]|2 =439}

(1)) HPLC 48 Az ZA

8—hydroxydlhydrochelerythrine—8— 1 mge A&EE pyridine 0.2 ml¥} MeOH
0.8 ml & ©]&3}e, 8-methoxydihydrosanguinarine¥ sanguinarine< 1 mg
9] AlEE MeOH 1.0 mlE ©o]&3lo] =< %, 045 um membrane filter=2 o
A A, AHRE FA ol ARE3FATE

(th HPLC #4 x4

7171 : Shimadzu LC-10AT
Column @ Waters, symmetry ® C18, 5 mm, 4.6 X 250 mm
HAZ7] : UV-detector, 280 nm
£&81 © A - acetonitrile
- 0.1%6 H3PO4 aqueous solution
£4E4% ! 0.8 mL/min

Injection volume : 20 ul
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% (concentration of acetonitrile)

9
100
/ 22°30 #

80

. /

40
| —130%

20

20 25

30 (min)

0 5 10 15

2% 9. Acetonitrile®] = 4

2 g ATH 24
Zr AlmE 247 0.0625 mg/ml oA 05 mg/ml 7HA 9] 5= Axd 3 20
s T4t gAad-s 23
(vh) = @A E4 s HPLC #4
ZA3 HPLC 48 Alg98 zHzF 20 ul® F93 & 308 5o 439
=
(v} AEe] n-BuOH 8 = dAdE2 ghafk B4
AE FEE p-BuOH 288 HPLCE 243ty p-BuOH 238 & ¥ dod&
Aol shekg B4}
oA 6A s FE3 5
TN

ojato] 2ok
2l %, 045 mm membrane filter= o] 2}3} 9t}

(A FAz2 AA F°] sauguinarine & #24

Z2E 1 goﬂ 1009% MeOH 50 mlg 7}3}o]
Z 39tk dold HHE 266 mge 100% MeOH 50 ml ol
7F=(2)-(t})

o]

A&

o st

¢ 22 HPLC 2722 20 mlE F93te] 439t

o s}

o] A&

4spelnt.

. Q743

7

B

(1) Fdi UV 5 34
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Wavelength (nm)

19 10. Sanguinarine?]

A3} 254 nmE

A0

Uv

B

ol

(=]

oo
R

E{o{n
RN

“
0t

i
o
o
fu
i

o

500

20}

\

Time

TZ 057 inden.

76,510

00

2's
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7's

100
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235

250 27s

19 11. 8-hydroxydihydrochelerythrine ¢ HPLC chromatogram

8-hydroxydihydrochelerythrine-g 7}-(2)-(t})e};
11937904 peak?} WEtskth o] & o] &3t A4 3

2o
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14000000
12000000
10000000
8000000
6000000
4000000
2000000
0 -
a 0.1 0.2 03 0.4 05
19 12. 8-hydroxydihydrochelerythrine®| th3l 3|34

y = 23,708,238.88696 x +63,286.26087
R2 =0.9999

8-hydroxydihydrochelerythrine®] 2-¢+ ®EFA 59 % 0.0625 mg/mlolA
05 mg/ml7}b# HPLCZ #4g& w wXxo wWE peak WAL y=
23,708,238.83696 x + 63,286.26087¢F & AHo=m vewow, FAAFTE
0.9999 itk

suuuuu%v Time 29 059 e 507,555
ssoo00-
soo000-]
7so000]
700000
sso000-]
s00000-
ssoo00-
soo000-]
450000
400000
350000
3000003
250000
200000
150000

100000

s0000-]

L . T T T
0.0 25 50 75 1d.0 125 150 175 20.0 225 250 275 i

19 13. 8-methoxydihydrosanguinarine®] HPLC chromatogram

8-methoxydihydrosanguinarine 7F-(2)-(the} 22 o=z #2493 Ay
15.24:%0 A peak7} WEFREIL o] A& o] &3l ZHAJSE I A vhe 2T

— 1153 —



6000000

5000000
4000000
3000000
2300000 y = 10,166,208.97391 x - 77,916.52174
1000000 R?=0.9999
O !
0 0.1 0.2 0.3 0.4 0.5 0.6

8-methoxydihydrosanguinarine 2] 4-+ ZEAIES % 0.0625 mg/mlol Al
05 mg/ml7}#A HPLCZ #4g& o, ¥X wWE peak WAL y =
10,166,208.97391 x + 77916521749} 2 Aoz Ugyow, A FE
0.9999 itk

uy

3 Time 9500 Infen. 439,720
550000

snnnnn—f
450000—?
4nnnnn—f
350000—5
SDDDDDE
Zsmnnu—f
200000;
150000%

100000

50000

0.0 25 50 75 10.0 125 15.0 175 200 25 250 275

18] 15. Sanguinarine®] HPLC chromatogram

Sanguinarines 7H-(2)-(thel & oz A3 A3 781F oA peak
7} YEbREAL, o] & o] &ste] A 3 AFHe thad Aok
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20000000

10000000

y =17,390,712.4731 x - 392,003.0833
R? = 0.9996

5000000

0 02 04 06 02 1 12

A

1

Z1¥ 16. Sanguinarine®]| w3t 37

1

Sanguinarine ¥4 55 0.0625 mg/mlol A 1.0 mg/ml 7}X| e sz Ax
3lo] HPLCE #43 < v v %o ©E peak WALS y = 17,390,712.4731 x -
392,003.0833¢} 2 2oz yElgo I AATE 09996 o] ATt

(3) 4% n-BuOH #3% & AR T 4
50 mg/mle] TEZ A ARE 7H-Q)-(theh 2o 7oA #4
e e 2o

o
i

T Fea TOBAT Feen | RAGEATE

| !
It
IR || I

W SR 'I r " Il : II il.
] | .'I | !IT 'II : .l: :E ' '
s A .i L_ A | i. |l'_ .I :l_ 'I (1 |. != I'I ] llm -. .|‘.-'I" iIIIJJ '-qlii'

| |
] f JULIV S W S A L R
I".'.T'_'_'_'r_-'-.' g R~ i e e N e

|

|

i ¥ o O W S
" R

¥ 17, A% n-BuOH + 29 HPLC chromatogram
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219 18. n-BuOH #3833} 8-hydroxydihydrochelerythrine®] HPLC
chromatogram

8-hydroxydihydrochelerythrine®} 722 Retention timeS 7}A| & peakell df
3l s ¥ 129] IR R o] &3} AAks  Aa

R4

8-hydroxydihydrochelerythrine& =% n-BuOH ¥&d] 0.16 mg/g°] i3
o] AT}

“Tem TOEM W TAREIA
s

O
+ P
1A

8-methoxydihydrosanguinarine

AR

P

= LU

ﬂ.:_;‘_u_-\. WA A .

e =F _"'"_I""“"",?"“‘"':'E" -

219 19. n-BuOH £ 383 8-methoxydihydrosanguinarine®] HPLC
chromatogram

8-methoxydihydrosanguinarine ¢+ 722 Retention time-S 7} A+ peak °l U
Sl s ¥ 149] AAFAE o] &sh Arke A
8-methoxydihydrosanguinarines A% n-BuOH ## ol 61.1 mg/g°| $HiY
o] ARt
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1500 sanguinarine

2. HPLCE o] &3 AF9 AN &4

o] h

(7} A #EAE sanguinarine

Sigma-Aldrich® oA 13 sanguinarine ¥ 33

o
>
Al
m

]_

OFO
olt

peae.

219 21. Sanguinarine

h) =Az AA A2 BEvE <
NmEdriedo BF o At s EvkE AE|he LA S
Az NAEFS BEvtE AEAd duadxzsia do] Axd F Add, A
1, 3,7, 14450 fAMG 271 & F85te] AL YEHASATHT <
Aol AE-3F Sl

e 401'
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it
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o,

A =T A (g)
e 19 = (1) 6.50
e 19 = (2) 451
g 39 & 19.09
e 79 ¥ 19.57
g 139 & 19.96
(2) HPLCE ©] &3 A4 &4
(7hH HPLC #4& A 529 A
EvtE 9 1 g ¥ 8 ml9 100% MeOHE 7}3to] shakerE ARg3le] 247k
ek 29 whE FE3a Y w55k 4 FEE sk EtOAc/H:09 A
FEIS AN EtOAc 38 A9tk doj7 EtOAc #3285 200 mg/mle)
FEE A%X3 T 045 pm membrane filter® o HA] 7, o] A B ALg3}
Atk

(\}) HPLC ¥4 =4
71719 : Shimadzu LC-10AT

Column @ Waters, symmetry ® C18, 5 mm, 4.6 X 250 mm
HAZ7] : UV-detector, 280 nm
£Z&81 © A - acetonitrile
B - 0.1% HsPOs aqueous solution
£E4% ¢ 08 mL/min

Injection volume : 20 ul

% (concentration of acetonitrile)
100

/22' 30 »
80
60

. /

20

0 5 10 15 20 25 30 (min)

218 22. Acetonitrile®d ¥% 4
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(th A=A 24
Sanguinarine< 6.25 ppmol A 31.25 ppm 7FA 39HA e T2 A xX3 & 20
s FY3t] A4S 23S

(#F) 4% AA A EvE 99 sanguinarine &3 22

(2)-(7he] W oz XA Agd dsty (2)-(1h)9F 2 HPLC 7 o=
20 WE FYste] +4 Ak

g, A7
(1) HPLC #4& A% 24

i 13. HPLC 48 A=

RERE 2@ | F2E TAme) EtOAc fr.
7 (mg)
g 19 3 (1) 6.50 189 42.8
e 19 3 (2) 451 129.4 33.8
g 39 & 19.09 753.4 137.6
g 7Y & 19.57 753.4 113.7
g 13¢ % 19.96 555 95.9

(2) Sanguinarine®] HPLC 4
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gdou] o olgate] AHF HARNL et g}

500000

400000 4””‘

300000 //
200000

/ y = 14410x + 4222.1
100000 2

R? = 0.9984
0 . . . . . T '
0 5 10 15 20 25 30 35

19 24, Sanguinarine®] 3|7 2FA4

Sanguinarine E=NEY ¥EE 625 ppmol A 31.25 ppm7 %] HPLCE #4

S v ol wWE peak WAL y = 14410x + 422213 Z& 2 o7 ey
o, FAASTE 09934 Stk

@) =A% AA AP F =rhE 9o HPLC ¥4
# 139 NEE B4F Avhs gen 2.

10000

17000
180000 I‘
1800354 EPLE Ha| F 13

[|. |

1400000] L ‘\7 At

i .,'I\_,_r-/*‘w‘J '\-.'rlll_.-.J' J['v'-
13000004 1

| EOIE M2 R T

1200005 | AJ\ ||
! ' f
110000 | I I|I ||
|| il EWIE He| F 3‘2 \
100000 Il'l'-__; \J “;ﬂ_. A L I ki |ul._”. T || ._»\_J
a0 l-., |
& l | (1] H = 1] | - 'I | II |I
s SHE M2 T IWA | ) ’I'. Mol \pada.
It e VA -\___,' LY, -
ropoo] I S
B LmdlE M2 R LR
#0008 J __“} 12 # Jup)
S00004
sanguinanine i A
400000y F R
1 T T ] T T T T T Fr T T T
25 50 78 100 125 120 175 200 o =D 7 min

19 25. AlE 2] HPLC chromatogram

o 7Y, 13Y F Al B oA sanguinarine®]

HPLC ¥4 A3 AA Az & 3¢ ,
2 A& o] 83te] sanguinarine® HERS A4

3
S|
B e A skt ' 249 34
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EEE sy

i 14. 4 A &Y sanguinarine $F&F
A5 e (ug/g)
A 19 &+ (D 0.43
e 19 = (2) 1.31
e 3Y & 0
e 79 & 0
e 139 % 0

= T4 Ax7) ]*1 R Kl
o Aol AREEIT Al AMEE %%%Uﬂ—t— methanol(MeOH)

ethanol(EtOH), n-hexane, ethylacetate(EtOAc), dichloromethane(DCM) 5 ©]
At}

(2) Ar=sky AA

[ =

AlgdafES BSAUES ez fFEAANeRE A4sdn. EaxdsE
(Aphid gossypii)= o] 4~61] & 29°] ¥YEO| HBlE-S HEstol A=
AR o] ARE APHZAFSE 9 triton-100 250ppm-S #7138 FE=ES T5d
2 guaxsta 399 7¢ Fo ASES ZAFSIATE 3urE o2 A3

WAZE (%)= [(FAZT AFE&-H5 ASE)/FAHHT 4FE&] x 100

(Abbott, 1925)
v A543

(D) F=8d A6le d5ast
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Wb 86%E 7HE kT (

3.

i

P

WA 7H %)
487+12.6
86.0£15.6
482+ 44
60.6+14.5
70.1+14.1

& (%)

&
1127.6
307.1
1138.2
755.4
657.1
2198.6

2

WA 7H%6)
30.6+20.3
784+26.6
40.4+£10.5

523+ 27
76.0+14.1

178.9
90.6
1534
1229
61.8
339.3

48.3
30.3
33.7
41.0
48.7

) A8 % %= 3000ppm

MeOH
EtOH
n—hexane
EtOAc
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ojy

e

o 834% 2 AEF 7} Fol =
28 AZRA L7 EAAL] dEE ALE

akaltt. o

443
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=

8%
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=

o

WA 7H %)
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=

2

AP (R ke
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Z.e
_zT
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A 39 %
— 54 —
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EtOAc
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- A YUE o A AE 1,00080, 1,5008), F-22 5 371 g
AENL L ABAG5op) Aol wer 249 Aushgsmol A AAsk
oy 717F AZE A E EA | = Az s AF AEFR F

Tl T o M

A1 g
3L, ﬂ%i 7x80m) 2] WAL 560m° 258 A&

CEAb c opAAE A ASES AHEEE 2AS fAHY F ARG

6) FFolgd AN

7h el A 5ol i Mg
gl s XE 459 A%

100ml-& AEAd s 24 EE EY

of 10vkel® HFskar ApEA o] =

o

(Wb el i AFolBy A%
9olE B0 459 AR S FHel AAES 10009 HAste] % <

vt ofAlE Aeldte] U= Yl

Ou}g]m XJ } o 1

g, A7

(1) =2 <FiAd

O - =
AlAIE 10, 100, 500, 1,000ppm 470 s ZA 2Bl &) gk AT a
At 1 Avhe o

(ld
BN

¥ 18 HFola il Eol tfdk GTN-232 w5 Ar=gy}
A 2] & & (ppm) RS 258 (%)
10 13 4.8
100 13 12.1
500 18 68.5
1,000 15 82.2

AJAE 1,000ppmol A 82.2%9] 2 =85 Hoy 500ppm, 100ppm,
10ppmell A= ZH2F 685%, 12.1%, 4.8%%] #E&& Ho ST "ojA+=
Aoz A AT webA o] % Al A= 1,000ppmol A e A @S 3
T
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(1) =22 AJAEY] Aule WA 2 %

A2 AAEe] AYlE Fad HFEAE AT 2 2o H3lb
20008 ol M 5= 93.3% €] WA Z AL dlew, 10000] 42
E7F AATHGEE 23). g aFo] B S
20008) AFEA] 81.2%, 1000v] AEAl 96% WA EA7F o] HIXIHEH
AR A v AE BAARE AT EES o83 Al SF AN
U ASaavh =dv (R 24).

A F(2003)2 HAFA FEEC] ZS AnEog EgolsuEy 5351
slEibel @del mEv AEFase] Wik dedAel HaAtiEel o s

]

s 9 Al XA,

do

Aelpe  game TAEE e e
(RIS pzg0) WAZKe) B2 WATH%)
SAZ A AF %2000 78.3 5.9 98.6£2.0 87.1 93.3+54
7 x1000 70.0 0 1000 16.9 98.7+0.3
Al 718G 27 %1000 247.0 0.5 99.9+0.1 12.0 99.1+0.3
ST 142.7 407.8 - 1298.6 -
JANAARAAA N EFZE (A
¥ 2 Az AAEY BeolZAny AE )
] ] A 39 % 79 %
e A <JBY 2L AT AES A7)
FAx A AE %2000 363.0 20.1 89.0+£16.9 67.0 81.2+31.3
7 x1000 338.0 4.7 97.4£26 14.2 96.0+4.6
A #2127 2} 7Y %1000 370.0 9.8 94.7+1.8 44.4 87.6+6.4

NEA(FH7) 394.0 183.5 396.5

J AFAAZARA A EFEE (T4
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TR EAEIW o] dhe
= 87.6%, T4 5-oll= 98.0%2

g AxgeUE it A

94 AdE=

9%

= Q.
e -8 g (IR w289

WAZH%)  AAeE0) AT

Az AAE S x10000 879.3 24.0

87.6£7.0 16.1 a 98.3£1.6
99.7+0.2 18 a 99.8+0.2

sfelsold®Aa)  x2000 3127 0.5
AT 502.0 193.3 - 9423 b
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260 AR AAIEY Al ABE WAl g s S

- AdEE 3YF 4%
RV P29 WA  AER%)  HHAITH%)
Rz AAE 2227 8.2 92.7+4.3 2.4 98.8+1.2
ERAMA S (324)) 176.3 11.7 89.64.0 11.2 94.2+1.4
PE(EFF) 72.3 113.1 - 195.2 -

; AP 345 T4
Azl 4 SN _
RYRES 2299  WAITH)  AZE0%) LAITH%)
=z N AE 396.7 15.2 91.0+0.7 48.2 88.3+4.5
N2 (EFS) 279.3 169.0 - 412.6 -

_66_



3. AMAFe A&

; % E‘r% dlzel A& 7heAds dotrax ol gof &

(1) #uro] go}

YR DY BT Ye Skmat B ol A e
o
=

200He)¥ HES 5 AJASE 10001 9-S 10
b AERE 5 SO ANZE AAR T ARl y_%}ﬂw 2AXZE, 484
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Edu4el B WFFY 39 %%—g 15umw YSRE AAFE 1027 2

o HE&s AT
EE (%) = /R8s x 100
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AdHH o2 AASN Y v5els foem=E Fel Fol A4l oA 7F <l
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(v} 27w &
Ahn AE xm AulslelA] XUl AAwin o] WA Z7]e 1000
W2 Ay s 39, 79%F FAE U
(2) A+43
A Z AAFS AFEUY, AFE Y], ko] Sole] i dHHAHe s A
EAARS Ay wFE e 48R 718 77.3%, Sl 7ol 66.6%] A= E )
7F o v F3 ) e} Hulo] Sofjof = ArEg )l e Holdrl (F 29).
Zojn) S Ao R AAEe] dEFHE AR At 484715 ¢ 93.3%9] =&
Az g v Jepdel dhH A vio)Eed el XmuFel A AlAEe] B3E A
A gk A3t 731%9] WA &7t e e (F 29). 919 A9z SXx AAES
F71EQ AlEe Fa AuE Bk oy} Fufjn] AHvjuEo &g} v}
=3 Aoz dwuE )
® 28 A2 AAFE el HAsad
] ] i A 8(%)
3l 5 Al @ 3] A vl =
24X 7t A8 A 7H
vl S HAHAY %2000 29.3+4.6 32.0+8.0
x1000 77.3+4.6 77.3+4.6
vjj =31 uhH] " x2000 - 33.3+30.6
x1000 6.7+11.6 20.0+20.0
o] g of 7 x1000 24.7+14.2 31.4+7.9
%2000 8.2+0 13.1+4.5
Sl 7} 5 o] LAY %1000 21.4+4.8 66.6+13.0
¥ 29 . SARANAEL] ZEvjn AZgy}
o AE8 (%)
- ) 5] = B3
= 2] A& ) S (vke]) AR 7 487 7
S22 A A F 28 78.3 93.3
= 30 0 6.7
® 30, SAx AAES e Aead ¥ ¥ 3EA
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paaet.
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pol <

Tl o ®E

%l-

%

e

j2)

0

Hr

0

o] ICR w}-%-2=9] tf
A 7% Fo £39 2500 mg/kg BW.2

G

el
Ha FoJgE#S 1500 mg/kg BWo=E

hoa
T

ALAS

F%8

=
o] 43

]

A
A

svtele]
fof m) Al

way
3|

way

A
T

ol.
=)

5 O
T =

A4 9

KeN
=

g XA Y. LDS0

F Abgel

o

2

-

A

2 0 mg/kg BW= L

1250, 1042, 868, 723

K

T

ol.
=)

=48 2000 mg/kg BW.2

14

ol A

(3) o154

FAFEFI T

KeN
=

A-r4a3t
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A=FEe AAEY ICR vzl die] 7z 5o & 2500 mg/kg
BW.2 ¢ 7247} Supefol] Fofdh Ayt Fo] 5 4AZE ool T FEO

A Apatath LD50S AFAE7] 98] duAES Ad Ha BEofus
1500 mg/kg BWe = AAS tfg 24 1.22 sho] 1250, 1042, 868, 723 2 0
mg/kg BW= ZIHFS AAsIe] B AgS AAEe] 1447 AVLE, ks

Azws 9 RPane BE 2AS A BL 2y

(7h) E Ale A3 1500 mg/kg BW. ol 4] 8uka], 1250 mg/kg B.W.iol 4]
6vte], 1042 mg/kg B.W.aroll A 4vte], 686 mg/kg B.W.moll A 4vtg] AMstsd
=

() ANEEAY AFdE dubFA FoAF IAFERH 4A 3 7R /5
5 (Lacrimation) 2 74 @ (Convulsion)e] #zF H o} 48417 o] F W+
Q“ 7:]‘6]:v— HO 1:]-

Job o
Jz

ol e Adm vwigzd ek AeFEE AARe Ao Foiol wig LD0
F*e1112.474 me/kg BW. (959% A8 -3k 956.667 ~ 1293.655mg/kg BW.) =
A& AT
(2) HA4d¥=74

HEFEe AAEY SD Fxo] e 34 AyFo 54e dotrr] flg)

| &3 AuF ?

2 (Lacrimation)2 73
Q = Age wort.

D ARELE QB AUTE Fof 7 1A
= |

b o
dz 4

(th AEgmd 3 AT=4 Ao dzxz=ata Ada (Fo) Ale SA



2tk

oo AdrFYH HEE ol&T H=FEE AAE Ay Fofd i
LD50-> 2000mg/kg B.W. o] o= et}

7

A7 AAZE dojubA &= AW Fis 171 mg/Lelivh A7
100% A AF7F dojp= HAF = 10 mg/Lollth A g Frol A dutg5F
2 ogggAA 9 e f9shs AV BREd A2
(3.89+0.21)cm, A5 7 (0.87+0.14 g)ol AT}, plHe Fot 7.27(6.91 ~8.10)
i DO+ ¥t 596 mg/L (4.09 mg/L~8.09 mg/L)olAtt A3 7|38 o2
< (238~02)C (234~24.0C)ol3dvt. ole]l A @A 48AI-LD50 k2
4908mg/Lo.% o] 54 Mw oz ¥ ATt

o) o?: =

Fl o 32 Ml o ol

b

33. FA2 FEE AAEY o5 AEAT

959 confidence

o o , ‘
Observation time LDsy(mg/L) Jimits(mg/L) NOEC*(mg/L)
48h 4.908 3.847~6.274 1.71
Ph 4.908 3.847~6.274 1.71

“No observed effect concentration

ABBF71EAA 55FA ek A7, A9, 54 HHEAAE THEHE
W <E 33>7 2o} o5A4L MFez Ao FAET F439 54
& W) AbEFo] Zbzb 1111.5, 2000 mg/kge 2 BT J{AF715AA 5271F
Q1 200 mg/kg oldom AL FHIHUT (F 34).
X 34 AAFS SAHTE 23
= A AN s s A @43 (LDso)
o] = /Kg OC] ﬂ LD5o:4.908mg/ L
FAAT=A o} LDsp= 1111.5mg/kg
T A=A g E LDso= 2000mg/kg

% ABAR7 AN E C FAAT, 49 54 200mg/kg ©1%



2. NAF S BIY

FAx A AF A E 50 g S polyethylene bottledl] =3l ACN 100 mlE
7bsbar #A7)olA 5000 rpmo.E 387 vk FZ39th NaCl 20~30 g%

F7F g & shakerol A 30&3F I& & dAE7E o] &3te] 3,000 rpmo =
AAEES & AT 10mlE FHS & A4 §F F  acetone/n—hexane(2/8,

v/v) 1 mlzZ AL384  SPE cartridge(Florisil, 1 g)ol n-hexane 5 ml,
acetone/n-hexane (2/8) 5 ml= <24 2= conditioning & A5 1 ml=
loading 3} 3L acetone/n-hexane(2/8) 6 mlE £&3lo] v Al%¥= & acetone 1
mloll A}-gaste] GCE o]-&sto] 48 th A Ase) 10 mlE #HE 5 3
St = < methylenechloride 2 mlE A &3] 3} SPE
cartridge(Amino—propyl, 1 g)°l methylenechloride 5 ml® conditioning, A&
o loading3, 5% methanol & methylenechloride 6 mlE {%3lo] 5= %
acetonitrile 1 mloll #-&3]3}e] HPLCE4(UVD, FLD)3} %t}

(vh) 717124

O GC
Detector ECD NPD
GC Agilent 5890
Column | DB-5, DB-17 (30 m x 0.25 mm(.d), 0.25 zm )
Inlet Temperature @ 260TC Temperature : 260C
1 ¢ split ratio 50 : 1 1 pb splitless
) . Temperature : 320C
Detector ngrknseiazgg) B 36200 ISIL fenin H; @ 3.0ml/min , Air : 60 ml/min
D ) Make up(N2) : 10 ml/min
Oven 0T (2min hold) — 10 T/min — 200 T —2 Umin —220 ‘4min
hold) — 10C/min — 300C (4min hold)
@ HPLC
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Detector uv ‘ FL
HPLC Waters Alliance
Column | Phenomenex Gemini NX (15cm, particle size 3 ym, C18)
Injector | Injection volumn : 1048
Detector \gavelength 2 254, 230 nm(UV-31 | Excitation : 330 nm, FEmission : 446
=) nm
Time Water ACN 2 (mL/min)
0 70 30 0.8
5 70 30 0.8
Mobile 20 30 70 0.8
Phase 25 30 70 0.8
26 90 10 1.0
30 90 10 1.0
35 100 0 1.0
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H
® 4w ow !
Anilofos, Chlorfluazuron, Cyhalothrin (lambda), Deltamethrin,

GC 1 Dicofol, Dieldrin, Dimethenamid, Disulfoton, Etrimfos,

21) Fenpropathrin, Fenvalerate, Flutolanil, Folpet, Halfenprox, | ECD
Lufenuron, Methyl-pentachlorophenyl sulfide, Paclobutrazole,
Penconazole, Permethrin, Triflumuron, Trifluralin
Azoxystrobin, Bifenthrin, Captan, Chlorfenapyr, Difenoconazole,

GC 2 Endosulfan(a, sulfate), Flucythrinate,  Heptachlor  epoxide,

(19) Indanofan, Oxadiazon, Probenazole, Prochloraz, Procymidone, | ECD
Simeconazole, Tefluthrin, Tetraconazole, Tetradifon, Thifluzamid,
Zoxamide
Acrinathrin, Bromobutide, Butachlor, Cyfluthrin, Dichlofluanid,

GC 3 |Dithiopyr, Fenamidone, Fenoxanil, Fipronil, Fthalide, Indoxacarb, ECD

(20) |Iprodione, Isoprothiolane, Kresoxim-methyl, Mefenacet, Nuarimol,
Pentachloroaniline, Piperophos, Pyridalyl, Tolylfluanid

GC 4 Alachlor, Chlorothalonil,  Cypermethrin, Endosulfan  beta,

(14) Etridiazole, Fenarimol, Flufenoxuron, Ofurace, Propanil, | ECD
Pyridaben, Pyrimidifen, Tralomethrin, Triadimefon, Vinclozolin
Cyproconazole, Dichlorvos, Edifenphos, Etoxazole, Furathiocarb,

GC 5 |Hexaconazole, Iprobenfos, Malathion, Metalaxyl, NPD

(16) |Methabenzthiazuron, Myclobutanil, Parathion, Pendimethalin,
Pyraclofos, Terbuthylazine, Triflumizole
Azinphos—methyl, Bitertanol, Buprofezin, Cadusafos, Diniconazole,

GC 6 |Diphenamid, Fenitrothion, Iprovalicarb, Methidathion, Molinate, NPD

(16) | Phosphamidone, Prothiofos, Pyriminobac-methyl(E),
Tebufenpyrad, Terbufos, Thiazopyr
Chlorpyrifos—methyl, Diazinon, Dimepiperate, Fenbuconazole,

GC 7 |Fenothiocarb, Fenthion, Flusilazole, Fosthiazate, Metconazole, NPD

(15) | Phorate, Phosalone, Pirimiphos—methyl, Profenofos,
Pyriminobac-methyl(Z), Tebuconazole
Chlorpyrifos, Cyprodinil, Dimethoate, EPN, Esprocarb,

GC 8 |Ethoprophos, Fenazaquin, Fludioxonil, Mepronil, Napropamide, NPD

(15) | Phenthoate, Pyrazophos, Tebupirimfos, Tolclofos-methyl,
Triazophos
Chromafenozide, Clothianidin, Cyhalofop—butyl,

LC 1 Dimethomorph(E,Z), Dimethylvinphos(Z), Ferimzone,

16) Flumioxazine, Mepanipyrim, Metamifop, Pirimicarb, Pyributicarb, | UV
Pyriproxyfen, Quinoclamine, Tebufenozide, Thiacloprid,
Trifloxystrobin
Acetamiprid, Boscalid, Cyazofamid, Cymoxanil, Diethofencarb,

LC 2 |Diflubenzuron, Fenpyroximate, Fluacrypyrim, Forchlorfenuron, Uv

(17) | Imibenconazole, Imidacloprid, Pentoxazone, Pyraclostrobin,
Pyribenzoxim, Pyrimethanil, Pyroquilon, Teflubenzuron

L(%)S Carbendazim, Pencycuron, Tricyclazole uv

LC 4 |Carbaryl, Carbofuran, Fluquinconazole, Isoprocarh, Methiocarb, FLD

(5) | Thiamethoxam, Thiodicarb

Lo 5 Aldicarb, Ethiofencarb, Fenobucarb, methomyl, oxamyl FLD

()
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)=
¥4

b

(2) =+

(7h A=A A =

SAZ2 AAE 1 g& vo]amRZdelH Ao ©a FHSFT 1 mE Yo AEE
AAZ NO; 12 mlE 92e e 12%]24 F5=o & F volaRdelH (Q
WAVE 2000(8]l 2 &) 0.2 #afstalth. #al3A AFH 175 o] 27714
oF 3417 E&d 3 wid S NoSBOHAE o3 F 2445 100 mlE
mess up3tATh Asi dfol=elo]lE o] &3le] ofqs VEAA ICPE #2439
=3

(W} 7171 F542 ICP INTEGRAXL DUAL (GBCO)Z B4 on 22 &
2 A EE4 7 (AMA 254) Leco Mercury Analyzer® #2433}t

o 11
Az FEw AAF dste] 17754 TRrsdEs 248 A9 VE=AE
2R SRS AEHA 2L

SAx FE2E AAEY Fo55 FEFE A d9E <3 35>9 2o
B 7|Fo® vuged 7 ostdong FAE HX frew nH HEd
AL A Ao B3 FE2EG0%) 7 TFHEA7] wWiEoz FAHH
I 3B sAx AAEFY a5 g5 2449 (mg/kg)

S R R 7n Cu Pb Cd As Cr Ni Hg

AEZ 994 599 0.91 0.09 0.44 2.38 2.38 0.51
B 300 150 200 4 25 5 100 4

B Aol AE AAES AFFete] A8na] S FAze
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ae #usuA A
. EAz U ANEY 24

A& (Macleaya cordata)= 1] 3 Papaveraceae)® &% 7|7} 172m A
=2 ZA AgeE Aol EEZA Edo|u} g A g, F7]E 9]

wlogls o] vhA djubish ki SA “FARR'ebE olgoRT FEv, &
Wi bl HW e B3] wopel Azt guivh Av) ol ole sl F
A7k Fol gov wie] ¥ W AZAZ 28E Wk FAZE 2% A=
54 meFol vhon, e 23 A wEty Syl gtk o] Fo 3
Folo] AFe WATE 5L ABa, YoIA i FL Bl vhEE 3230l
bog Be b sta, m@ 2o $12 sldeE A A5sn 14%e A

FAze) Fa BEAGL opolelw B, 3 Ao Aty w5}
= A=Y

M= xpebe

A4 Az ANEAR WE ArE A glow At FHE AR
Z o o KX

Mo AuuEe A%sw theat 2o AR Mok shge] ksl
SA HFg 3= Aol o AFH FAE olE Foll HFof s 244
A XE RES I F =& Bol} 2ofgo] Ao AT 2o o
AAF-E ZehFa, 2 5 Aol A4 8T 10ecmAE At F83le] X E A
7] th7F w7l 2 b o] B wA o] A2lste] Aujsitt. e o Bl
g FeFEI ALl BeE FeFojof ),

A9 A Bz TN 4z AuE Amsgr FA4E F
A TS S Em) sl Ao, Wbt A%} S

Flo] FAz} AQSA der P m= AWsE ol §I, E AT
AAE B At AmealAn Asstelt. S4xE Gusl 9l 99
NN FAz FE D AGURE 2] ARE FAFAT. FARE FOFA
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7h SA x2S} TS H&

S 25975, 595,

o)
=

1]

i

23!

&

] WA brix 4%7M4 H=

B

1
o

10:90(F %)= 100kg

60C7HA A=A

fo] €EE
AEHS

G

TEI)R OlF

2026 =

=
=

H7rake] brix

o)
=l

=3t

I

55

ot
19l 2718 &% 180T, FA&% 20,000rpmy/mind}o]

of &5 v

e,
5

—
o

7

A

o

e
N
=
b
N

i

bz

-

1
o

& 10905 )= 100 kg

o)
=

1]

Al

60T 74

=
>R E

2 o]F 3ty

~
N

PR

20

=
X=

o bri
000 rpm/mindlo] = Az

d& Hrhst
20

d

3] %

o] A
= el

ofo] =}

==
=

AL &% 180T

Ho

i

b

2=
&

b

e

-

o et =

10026
=)= 100 kg

60% ol &<,

A2 2 10:90(

1
o

==
&

=l

b

B

A

%

2 HlA brix 4

A3 2
ste] brix

&l

= 60C7HA
A~EHS

o &x

3

1}

2006 %

=
=

47t

o)
=l

—
o

ojy

b

b =

G

20,000 rpm/min

2=
=t

d

180T, 3%

_79_



ATt

i
i

(2) 1,500L

—
o

Ho

ERA

i
=
23!

o

o}
s
a

i
N

)
A

1,000 L

=
=

6026 o &)

—
o

ofp

o =% 38765C <]

180°C,

iz

12,000rpm/min .

2=
=t

d

725 80T, Atomizer 3%

A2 3}

.

N
Nk
i

(1) 500 L

¥l

b FAze dHe vg =

S.72
0.16
6.12

o

a
_zg
N

143
208
612
x 100

oly
o

N
N

251975

- 99
10 © 90

ojy

102 Vet

e

N

=

i
A+

_80_



48hr

24hr

12hr

700
600
500
400
300
200
100

B

o
+

!

e

Nd

=

1o
i

TR

A3} 2 Aol7h gl A e

-

1.

3tk 484 71

=73

=

OO]

=

!

i

P

8.54
6.88
6.12

o

a
i
_ZT

894
688
612

alo
N
N

a

60% ol gh=

alo

i

ﬂl
puit

-

B

ojy

2 =, 60%

9 &2 854%, 6.88%, 6.12% =

e

=
‘:LT

N

—
o

alo

ojy

w

il
e

180

ol

=

B3 559

=
=

16% il F57]

3}o] Brix

-
1.

%l-

Brix

(7h 60% ol&& F=

(2) 1,500 L

-
bz

il

H

s

10%= x4

=
=

10 kg 59, &

o = =
TrEE

A

Lell

ﬂo

%
)

o}

i

300 mesh ©]7%o] At

-

1.

)
s

o} 180

=49

s

=
B

2% 3L, w7

2] Brixse

FaE

=49

i

_81_



ﬂwM mgﬂ ﬂALW gaﬂmaﬂ LfMMﬂ
- R = oy _ o W & T oF —
T e ﬂwl nﬁ%%%%%% _ZE%Ur I N
5 D "S33888 =< LR N
Tz P SEEEE - IE-B - 3 -
° P R eSS &_,l_ — ) n s A
o) N B =R N s Koo & E ﬁnﬂ% “WMHE
T b 5 N o = T E = oo
A w2 W E < T 2T Y
" N X o| r_, Z o7 %) F Fn o
A zo 0 M wo T - T T W
—_ Jl OE KX ﬂ_OI Qﬂ ‘M 5 ° % ‘lwyl
X ofp e el el Mo = N S o of K
o N Eﬂﬁ NZloloolo <= 8 dﬂz]_on_] T e R
= Pr 3338 E i e
— e o ISIoS 80 & N R e
W 5 T 8 & C RS o g B o
= el g N B 2 ) 2 oy
e \© - o s = Ful By iy Tz 9
B o LY < oy &de.ﬂ,ﬁ iaa.@
TE¥y wil A I S i o *
_Ho1 ~ o% gy M1 i N iy Pz N N o A}
s T R W RO =~ T
,%V T LA ool 25| 5| 3| | ﬂ@k w < W@ %gzo
R z.e © go ﬂr NrNleZﬂu on_o — F = o o <7 < W &__u e.__u
il N m N oF ot bl ity o ol o aly] il = Mo col Ho i
ojy g - o s fu Iy y i ° 5 M = o
o0 N — M X . N o] N i M
28 I s oo gg Em _ TeT
N i & N o 3 = N <) ~ 1ﬂ_../| ~ 1_._Al o ~
w o wE L w el Mo g RSt X owmEd
; _ - 0 j 2 T o —
PRE ttg Zllussiofl RN Tl oM % E 3
o W = W 4ﬂ§&ﬁ o' WWHQ:W oE vWﬂ
= =R 1= N | | do o ) T o e
“HE B - A & z.%m/f S T B R A wammnn
s @ M,w —i oo B gl Rlu/ N W ! o NG rd " h_u 1M|
= i ® o T FEIT B o o

]

=l

=
L

&

st} 2010 12€

S

17 37149 A7k aEolof
3}

°

=

oy

Shol Al

S

AL AAZE 20113 4Y 14¢

Hg o] wet

=

539
‘—é—‘O
— 82 —

VNEAAR FEEFA
71°& AR

BEH

]

1

SAHA B Tl
Al

=

=

3]

ERLEIRE
s
A

3}

]

pal
iy

o

4

A



HYo)h =2 EEEAH T E 11-87]-5-3070]8 FA|7|7Fe 2do 2 2013d
49 134712 F&2AZTH EH o)A FAANH R FA FHL}

_83_



1. 12}

b
N il
ap _zﬁ Ho = —
= &S =t TH pls mﬁ w.@ qo
w = = E Mo T X ol riy R "
il R 25 2 M X |y d B
w | T A te ® B w| i
= 5 5 M £ =7 TEwg I =
X ! | B £ T Lo ri A %o @o bo Mo| < 7 I mo
L= W s%éﬂ%% Ko D oy
B l— N riy b i m = %O o al7 rE 5 X T = ir -
Vﬂ_%@ﬁﬂu.@ ,oggoulmo G oo I o T %_ﬁ
o K 1k H = = T = T Ry X0 oy o] o T
N gl do o) do X = TN - = gl DldRant Heoo R0 ol
! oo < il e o il = T AU oo wr
! | Z M = Mo ™ oMo To| =H = m oo oo
4o | GRS I EE
w = | | el CR e W T K NN
& = 2 ! | | x| A TR 70 @o
- M o _ ! _ o
E.E w <o o
N o} o3 S o
b AL TH % = 2
il BT - ;
< o b E
o <X by W |3 <2
T oy T ™ Ia © w B [
3 ok o~ il T G all E! M-
—_ :i —_ ﬂl — ﬂ@u L
3 i} W 2K o Mo T - NI
—_ UE UE UE ”.z_.T xX ~ &
T T i i) < M) mm % el
_E HL — ' ) i
= = N iy
3 G I iy = <
i S Ty
— T op O gy, i
X My —) _ o ™ _=
so < W X N N T
oW il e e o T
HT_ \5 4 \DIT.E ]L _ﬁ o) NN H_I@J MWO w
ks Ty BX i~ % <
K =
AT =
n{/w

- 84 -



9 L oW wo
o = T o & |
el 2% % T W
z| Eg |z 4 x| i I W %
#&m% b??gwﬁ il mﬁ - Q% -
I = " S _ = o | B <
ol d o — oo
Ll o S % xr T T 3 ﬂw wﬁ ‘mb W Hin al ) 1r
~ = % — ~ o X Iyl = =y ~ o ou o <
M wo N o | do X = N X N o . = X 4
ﬂe w3 Eo = o X Wﬁ —_ _E I TN - Eo =0 vﬁ %O X0
T 3 = - $o i ® < o %
= |* E® s bwwl T % J%Mooﬂ > 5 i
T I —| T T oK _ fr o b r X r . <
moo%ﬁ.Rqrﬂ.%h N ug%é%mw ﬂﬁ%%ﬂ_gﬁﬁ@. = 500
O © RO W Eﬂa ! 3 m y iy _‘@M T n- alyl N_.E o il o T > o, o] o o KH = s Jl
— a2 plaﬁ%@ur@ o X ol IE _“Himﬁy%@ HT =
o ! o <0 oy o] K %o I ‘o My o O o) = &
Iz o | HT_ m 7R il ]L - 0 W Mﬂ =) o)
7o X o< _ Mr N = e T Ho O o7 OF oy 97| N N
Ehe I = diliRdh om0 D 4| g e i
S e - fnl= o B 75 oxd i
— o | | T X - Q 3 \.mmo - o . Z _ZT _ZT
= = Moz " O 4 ®r
al o Lo < =< M- L =
B w T > = . ?ﬂ%%m?m
- R T alr - = o ! B B e}
Iy T 9 7o RO e iy = IR — It
B T~ gl s alo bz % | B
il Wo B0 - i = o
ol X0 N o o o, ®° F S
_— 0 Z.O AE ]L ;Q# o — m
X = < Ia W 2 B = )
ol Fip SIL T T xo !
B i 5 H R T o i o, W am
G2 =E0 g T — in o {-
o zo Mo g X7 CINON . G A
® 2 - b B X = -
by = = N = = ~ W 2o o
il T E LT A cs o B =
- ok Ty T =z o -
= T 1 < o
&3 T g o o < 0
00 NI W T al =y mm o
o W N\ i AN A o e
z # gl 2
- B oy = Mo K og0 3
< — X o= N <
< o w T
T T il
KA =
w WS o ™
S B g o
n{/w

- 85 -



7o )
alo 0 o _ Tor do ol ©
21E |w = wore o o T W o
m | | D A i Fo gl do iy o 7| A .
A = |4 v = = N - oor)i 3 e N ]
7o Yy oz = = = B 1 = ~ N do m afil <
e [F72 T E < Twn WS e § % Al o g
) —_ X == = f J
= ow g y & - w%@ = T s < EN i L o
O & ol ® | ar Mool .. < o = Fo X
B ) 1% Q 7o Hp = _ ol - il —_ N o —
= E25 i < ™ oo . = T _ M e = X
T M m E ootk = WH RS Ho = mlrﬁ ™ Ao Ml k- .. @ N - " N &E %0 ~ %
~x X a, X° KO |0 50| = el n < | Ho %0 2 o i
! 4 BT | X oy < w . - W N
[ [ W =izl ~ =< | TR g N Dol o o N — Bo = ~ N
Mo _ | 3 N = <0 T~ ~ % N | - = ] ok T
: I = = b mal I e R~ = X0 X —
70 / < o Ll N e} | o % T = ~ T
GE — 3 - | _ R e H_A.L = B =
8 - Lo | ) o R o
G = S - Lol
JIO =
2= = ﬂe .W.J = % o
A bz T by < <
iy o = W = A N =
T |% e 2 W e B o B _
I £ T - ool = M oK - el
T |z ) o T w T w | o . =
~ 3 = g o RO W T ) < w X
© % = % T 7 ) R W Yo
o = = do ﬁ wﬁ P WM Eﬂ i~ M i
63 ,ﬂl = W = J! X ,nA_.E ,nA_.E ,nA_.E wmwo OW ﬂ.ﬂo o EO
T z =y T = B
al oy © r3
< % 1ﬁ P mg oy TR A
T Ko o i N
[0 oA N = o i Qw Zum g
T 1 SO ° =~
B & P
( ~ B =
w H =
o TS

- 86 -




A 24 JERA Vo=

1))

B

2 AFdAE 188 FHE

HAENRE A&

o F 7}l A

°

A7

=

=

_OA

=

=

AZa T
+ 5}

A
v

skt

|

<l

b4

715 A2} A |

™~
ﬁo

o

al

5

&

At

Al E 7kl A 7]l

=
=

™~
o

4

FEE

(o]

o] g =M
BAA,

A Al 2k

_87_



A5 & A7 daf 2 durEE A=
A1E AN
1L AARE 29
7t B3%9 22
wel, Wejed, wba g, o)A, aEH, FG3, o|AF, A, BAF, &
5, A% FAzAA Bed 42zdE, 47 4EZAES B4D d%
WA L o) E o g WA

o 10-2011-0101272
| 2011, 10. 05

A
=YHs
=9 1 2010.08.24
TEHST 1 1011583640000
TEY 1 2012.06.14
el Wy, Mue, o4, FAF WM FEERY rY9 354
gEere Py dR2os RPYES ¥PhE 43 2R
&l
2

7}, stadu

® Mi-Young Baek, Hee-Jung Park, Jin-Gyeong Cho,

Gee-Young Lee,
Sun-Ju Moon, Gi—-Min Kim, Gyu-Won Huh, Eun-Mi Ahn, and Nam-In
Baek (2009) Alkaloids from Plant Extracts Showed Insecticidal Activity
on Aphid, 2009 International Symposium and Annual Meeting of the
KSABC, October, 22-24, Jeju Grand Hotel, Jeju, Korea.

® Mi-Young Baek, Hee-Jung Park, Kyeong-Hwa Seo, Gee-Young Lee,

Gyu-Won Huh, Eun-Mi Ahn, Nam-In Baek (2010)
Isolation of Alkaloids from the Tuber of Corydalis turtschaninovii and
Showed Insecticidal Activity on Aphid, 2010 F#Ast& 3] =224,
The Korean Society for Applied Biological Chemistry, Feb. 19-20, KIST

529, Korea.

Sun-Ju Moon,

® Mi-Young Baek, Hee-Jung Park, Kyeong-Hwa Seo, Gee-Young Lee,

Sun-Ju Moon, Eun—-Mi Ahn, and Nam-In Baek (2010) Alkaloids from the
Tuber of Corydalis turtschaninovii Showed Insecticidal Activity on Aphid,

_88_



201095 Zr=rofgat =t s A¥AY 9 FAgeT®

April 22th, AH " 3ol Y5 €, Korea.

® (Gee-Young Lee, Ho—-Seob Soh, Hyun-Ju Lee, Young-—

Hee Han, Sung-Kee

Kim, Sun-Ju Moon, and Nam-In Baek (2010) Insecticidal Activities of
Extract from Macleaya cordata, 2010 3= xQd2&35t3] A7|Z3] U F7H
Stk s]) shorabd 2 E35H3]) 2010.10.0772010.10.08, A= glvic}t S €.

. =EAA

Gee-Young Lee, Sun-Ju Moon, Eun-Mi Ahn, and

Hee-Jung Park, Mi-Young Baek, Jin-Gyeong Cho,

Kyeong—-Hwa Seo,
Nam-In Back(2011)

Insecticidal Alkaloids on Aphids from Corydalis turtschaninovii Tubers, J.

Korean Soc. Appl. Biol Chem. 54(3), 345-352.

® Mi-Young Baek, Hee-Jung Park, Gi-Min Kim, Dae-Young Lee,
Gee-Young Lee, Sun-Ju Moon, Eun-Mi Ahn, Nam-In Baek (2012)

Insecticidal alkaloids from the root of Macleaya cordata on a cotton aphid

(Aphis gossypii), Phytochemistry Letter (in revision).

AT EAA HEFTA L 2011, 4. 15

BESANE A4 %5 AACEED) | Az

1-§71-5-307 | ZEZswels A4 | ARFFEE2EH | @FAY

S8 3 FA2FEE AR EAA

4. 71l AA : 2011. 10. 18
CHebu A A EEsivled, AR, ()oY
AR oAk 9% AeN

- FYAFFA L (F) TR

_89_



H7]< 5 54,0003 €

S AN A

_Eo

M

_90_



SoEEt =S MM OIH DILISO0N AL | 2000.10.18 (30 23 11101

‘ZRE ZEST EHJI2E FHLIZ DI85 €24 E HZU0 ZAE 222 0D ZHHI 2D JAEH
ALz, sgled ZHNE "ZRE ZFES2 VI HE —”F—’é HZH His...

HOE © | 2334 2D

D2, A AEE dEH SH UL 0E 74D 2001018 (2H 28 1003

ZAZ FE22 EFVI2S (R)FMHLZ 0185 g2 S DI #3330 SAX FE852 FTAND FAHNHSE0 F
REZHM LU=, s2 s BHNE "SRE FESS NS HSFEE NEN..

BT AED

=L el Klglg &, 217 S5 QI ORADHRHOI A2l | 20111018 (2h 23 7155

( ZAHIAE ZRE £58, UE L0 L #ENE Z0L, FRE 28582 EHVIEE (FIFMHLIZ 0/FsE
SNE 1|:"“PD =-;I}§ ZESIE HHANY FAHUN Y FAZHA L=,

SETAED

S ZVE MM FCIE MEY S WL OIH ~HUE W 0 2001019 (%) 2F 0135

e Hut S5 HEE SIS HEH SRE FE5E EHIES (FEHUE 0186 245 N30 S/RE &
E=C HOANY FHHNNEY SHENM LIZ AEE AN z8EHE BEE..

ZHATIA HD)

2A0F 21H M EEAR EEH 2 M2t MEEH AR 20011018 (3 28 10:
ZRE 2 EFHJI2E BRWLIZ 0135 €2 S W20 S8

102 St S5 HEE HEE 22H & &E
=2 BT AL EU FRAZHAM L2 2122, J|E 42N L.
HOM © [ 274 2

E=0eR S MW LEH UWE M mAlA Mgl | 2011018 (2 @8 939
=HJEZB/ZHE SRE FES5 1180 2= ’BE%'... UL AL ED FAENM L
SE.. EEﬂD JE BHAE ERE FEES JIE HEFEE WEH UW..

LD O | 234 2

P
=1
TH
4
T
nya
il
=
ofd
Fet
)

i

22| A4 E)|MIE M 202 ”IJHDEHEH*E@I HEeA ME 2001018 (2 2= 326

162 ZEiztll T HEF JESHEN 'SR —’F—SE 2 EFHIIEE BSMHLIH OIFFHEI 2 Gt B S ML &
Z/HE TN 4= SRE FESE2 HEE dETUE Bl

22TV =R, SEE L2 EA DOMARA AR 2001018 (2h 238 1002

e Eut SF HET HEE 4 FAE 22T SHYIES (FIFHUE 0IF6S.., =M E SEML 2
HZHT= ZRE ZB5SZ JIE MSZES WEM HAl AES =20

_91_



247|AIR
R 201190 10¢ 199 $2Y 007H ZA|

7149 AQASA| 58]7] = oA

L @ Bxfus7iol 22

B71E597189E 189 Foil
Fet B AEFEES 0188 7
g ASHAREAESANL & {
5171011 Eerg A2l B (¥ %
Tt f A

At 20099 2E] sHFLER -
sH/IS/NTAIGL] Nge Hot & .
7193 Beltheart S&/idst ‘
HHASA = FHALAQ SHIT = :
AEQ SARS FEEZ USRS 182 Z7|=5¢7I22 AYs ABUIRHI0| 4SFE FoiLIE HEOIAHRES),
M AW E 4S8 HOLITE W0l Z3|Hstm m4ot FeHE HSHUHMAC S617|20/H %S A F

53] 20], IF AHis70A W §%ME S0{20|1 QI [B71=57|2¢ ME
= JSRIE AIESH 81 90% o1&

Ol =L BAGIH/t LIENGOH 2l 2 NERVISANZ S8E HE 7|e0|dst HAASAE 7IE AS

Lr

HroA TEHE Yol A= mEl ALk o Hlg WRES] 45%H0] L5t

SAT 438t e A2 = 710l JHELASHE WdR 1 R A&7 Fr'H “H]

AR =5 7198 AL B U IgEsiE MHisrtiol  8E4L B T dgdsits
TojsH S RN TS SEN  BAN0E Hit BT ofFoln  gACE FT7Ie] AEST IA

g AAS B TS +EE E HANT FET AL AL 71648 Z "ol UL

Haf At 4g0] “SAEHE 0|82 45 u7I9EL "o 55 /AEf$7|t tyon@

_92_



H1=5B 2011 108 199 8¢
ol %
- e
A HIRE LSH|, | o|H

71E ASHED A5Ho] Fof
L, oE AE7IZo] 2
ORJE} o= QrEsH A&7}
EAlETE

F7=s71EA(F 18%)
= 18U ZIshuo S5 Y
g ARE AEH AR F5
E 9 Ed71gg (FFHUR
olFsh= gotile AERCh

FAE FEES ALY
Y7HIIRIER] FAREOIAN L2

EE

ROR F/I=sY71ede U
B UEEW} =2 o] FEEZ
o =& YU E5IET HE
(=3
BN=sd71E9 WARE 2
o], IF AEsTIA IRE A
SENE AIESH 2 90% o1y
9 &2 WRIEW} UEREOM,
22 oA Tz} 76k
= min|Bol= AESEIWT Aok
I ¥Rch

ol gt SHAY 2 ¢t
B 522 FE A 49 BA
Ef & 0|EE 71X BV
THEE S=EFC)

7189 AR “EARE
FEES VIE XMEFEE Ao
HI5) ZRNE AEHo] 245611
OFF Ol X477k Zo] WA
S PZAZ 2k okt Qs
JFESIE ALeE 5719 &
EZol A 718 AR V)
IS} 1 Uic,

2 SAMI(R}

30

20113 108 19Y 9
KO5™H &%t

27 g JAQE AEA
TE5714, 597le old

SNz FES E8
oLt Of x| &of

AEsArieae 188 Fsi
suol I AU AN 4BE
7} Hold HALz 2828 Sof
U9t Ssi71g0ld otg M2
=

o] AlgxsEg og% e
SHEWARE A 2009ERE 5
USHAER sETIETREARIC)
K19 Wol LT,

EEU7IEAS HALMQ 27
HIT 220 FRE ZSERE
ARE AB ST 5L BHERO)

T2E el U S51E9®ial, 201
3 Ais 7oA JWE 24E5aT
E AT 2 0% o149 =2 '
A7t LFERTH

3|2 M=o A msi 7t B7kotal
A= tinBE A&5§I7 A=
A0 2 LIEFTT

ol5d € &0 s SHA
gg AAT 3 AT =&ES
gra A 49 ‘SAEFE 01§
oz ASFRVIsANZE S8R
Ch
71£01HE LA SS UHERE
U Jed 4= Aulis 7ol 24
o= Mik-HEE o Fo|m &)
AlE &% Agstal ATt

FEY 7IXt hyi@kihoilbo. co. kr

_93_



s L

SX=FES0ZII|HO

20114 109 199 = 002

ri

=
(=}

o

by

[

715571 “AEATA U A| P

71&E AER Er} AEEo] Hol
LHIL ok X|471700] 2 et o}
Uzt SZolx oPast AEH 7}
EA1Ect,

B7=EE5U7ISdS 18 B
stue} SE NLS ARE A

ER ‘EXE FEE 9 557
S BTN o5 Bot
e k=bviss

AR FEES HALMA
HHITAIEQ) SAREONA L2 A
O FrIEsIede ANE

1
dim
0
o my

e
©
>

AEFEIW 2 o] FEERY
TZE Yol ESEAeH T A
o} 7 I=sd71Ed0] 20], 1
FAus7IA ARE ASET
E A 23 90% o)A 52
U E 37} LFERT

_94_

= 2|2 F5gol A 31817} 57}
5 U&= mo Sl = ASEI}
Ak, SZol Ui SHAE 23
CHASH £SES EH, AHE E
2Ef g o2 7K AEE RV
SAHIZE SEHC)

B/NEs5de€d BARE
"FAE FEES VIE AERE
E AEol vldl ARE 45Ho|
45H FEO| A&7)7E 2ol
A S8 BZAIZ #n ozt
CHASH A H BANE WU 5
719 250 A 71E A
OF 7|} 1wk

IARES Aa A7 & A
AK7)710) BAFh= HESZ &}
B9 4sS dalg ¥ ohlie}
A8 AEH) 20lo] HE § 3
S84 Aujol BREO] HeE
ER7F & s Solch

71& o1 HE LA ES AR
B FuU] I8 S4HE Al 7
L2 23 Algo] 01 o
ol AT SEE AE F
ojct.

47|



AER 49 (@8 UYD)
e 182 Zs|jetmel BE7NusH
ASE AEEI} Holt BRES
2B FolU )9 S6)71&0l
sloralg AATt o] AEREES
olgst ey ASWAA= AL

Ty

2011 10E 19¢ 524
006 ZA]

S A4S 58171 o

20099 7E SEULAER 5871
S71EA S K@ ot 7idRict
20], 1F AEisZIolA ARE
HEENE AlFS 8 90% o18
9] ¥ YAGI7t e e, &
= TegolA TE7t STt A
£ mWusd= 43507} At of
=4 5 g0 ugt SHAEE 4
Algh gt QKT £ES 510
20113 4€0] ‘BAENE 0|22
IRB 7SR 2 =R
71€01dE 7NYAES UdRE
U IS sitE Apsziol 2
Az oz At 958 o1ZoIH &
AT +ET Agsta Aot

LU=E7|Xl/pooh8i@ioong boo.com

20114 108 19¢ 34

005 A

FXz F&E 59 o|d
B E5d71€9-(F) T

F71=sd71ede 189 B3
thehuol S5 Mg JAHE &
R FRE FEE 9 S
g2 (FIFHUE olHske &

orlE MBIk

A FEES A &
FHIHAEQ FAENA U2
ReE Fri=sdrleds IH
g 45EW %2 o] FEEE
9 TZE Yol SS1ELE bt
otk F7I=sU7Ied BARRE
20], 15 Meis7lN ARE
USEUE AP 2 90% ol
&9 &2 YHEN7T UERKIT

12817 7| X} woomingo@sudokwon.com

_95_



L s B B S

(1) 545 a3

158 F7I=sd7led

- AR 7IZE B A T 2010 11.9~11.12, AFEF/ 4 7%
5 1,0005-

HHEARE 200001

jus)

(2) TAMAS 2011 A92] d A=A s A7) D 524349
CANFR @
A1 A 1L 8 ~1111 (AT A )

g W 1000

_96_



7} 2012 A3 <d

= ow T %O
CIk ° K
e Il
= B i
= " Njo
e ST
JUH ~ ﬂ ‘_lﬁNX Jﬁmo
g ool o
3 y . HE = u
pil 5 . TR B oF
~ @ = g TR T N
o . " g B Z o o o)
LS 7 Gﬁﬁﬂ 3 by o I~ X OT_ T:.B
\_._O % . ww;.% \ 2 ¢ 8 io = E.rl
h 8 i : T ® TF
9 4 A =2:931
M i s T
> n_u_l B af mm.e Y o ﬂ .
[ASH-S %H =y : oo Lﬁ _lt r
5 3 [~ oo X o %X
Il u i T T
% . anzc .‘ . , o — o e ol
m B o oy F oo W L FH
= %70 o %0 g
s - 7 I . W fo W o= ®
EA T ErEynt
N e 20 1 Hnolié_%
7 K R 7| == o LI
£S w IKd N I I
- =y = o M
o ‘ B\ o oy o %W o5
i TR P
K m ﬂa - o ® = “fmw oA
.. ) TS °
4 T TRz
%o = x° W%mﬂoﬁmgt
f Q =0
- mm P o
TN x 2 w7
N cE R B e e
= ~ o ke

_97_

7F. Sl o



2012 114

Al el

A ALY S u

&7

EREEEE

oyl
oo
0=
=&
&
oyl
o
=S
=S
&
)
nlo
=B
o=
&
—~
o
T
=
JJI‘._(
Lﬂ%l
Z.E
—_—

de @

il

-
1.

EIOEE R

EREEEE

<o
&S
10| <)
—
oS
NI
<o
S
| <)
|
D
AN —
T O
<
MnS
1 |
oD
3| —
~~
©“
p—
M| =r
T s
=

_Io
BK

o
™

o g ot}

3}
=

THE

d 25 3

)

"

L

o)

_98_



<t

—r

jol’
=

10

Hm_

M6

_99_



x—” 7 7C<>F N

—t
o

MO

-

A& (2006) A 2% diAbede] W B fdx BARS ohers-& 98]

48(1), 1-15.

A4, Aokat, wed (2009) FH e I FAE Ay B A A

A AATY AFHAA.

- PR E T (2008) 2007 ) A A v & 3

gl ded, HA4A, oy, A, A 2] 3 2

(2004) o}R)Z N Chloranthus ]apomcus) My zRE B23 shizukanols9] =g

3. & FHErs]R] 8(4), 338-346.

ofQle}, Aw=r, wkEdl (2005) FHrolgof, HIBlEd HEotExulEe] gk &

B FEE A5 9 VB gsEY TSR] 48(2), 150-154.
%, AR, HEF(2003) FEY A Ee A FEaETY e 2 3

At stz grel R 23(2), 81-91

A7, A8 A, FFA, AR, AAE (2003) | Z(Pulsatilla koreana

Nakai) 25 M =g 2% EZ chrysophanic acid®] F¢]. =72 3813 %] 23(4)

Abbott W. S. (1925) A method of computing the effectiveness of an

insecticide. J Econ Entomol 18, 260-267.

Ahmad, M., Arif, M.I. (2008) Susceptibility of Pakistani populations of cotton

aphid Aphis gossypii (Homoptera: Aphididae) to endosulfan, organophosphorus

.

O

S&

A4, §42, weF, 239, 43

o

and carbamate insecticides. Crop Prot 271, 523-531.

10. Elliot, M., Janes, N. F., Jeffs, K. A., Needham, P. H. and Sawicki, R. M.

11.

12.

13.

14.

(1965) New pyrethrin-like esters with high insecticidal activity. Nature 207,
938-940.

Herron, G.A., Powis, K., Rophail, J.(2001) Insecticide resistance in Aphis
gossypii  Glover (Homoptera: Aphididae), a serious threat to Australian
cotton. Aust J Entomol. 40, 85 - 91.

Hoe-Seon Lee, Gyung-ja Choi, Kwang-Yun Cho, Sang-Gil Lee, Young-Joon
Ahn (2000) Fungicidal and insecticidal activites of various grain extracts against
five insect pests and six phytopathogenic fungi. The Korean Journal of Pesticide
Science 4(3), 7-14.

I Kwon Park, Ji Doo Park, Chul Su Kim, Sang Shin, Young Joon Ahn, Seung
Chan Park, Sang Gil Lee (2002) Insecticidal and acaricidal activites of domestic
plant extracts against five major arthrpod pests. The Korean Journal of
Pesticide Science 6(4), 271-278.

Jinmenez, A., Mata, R., Pereda—Miranda, R., Calderon, J., Isman, M. B., Nicol,

- 100 -



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

R. and Arnason, J. T. (1997) Insecticidal limonoids from Swietenia humilis
and Cedrela salvadorensis. J Chem Ecol 23, 1225-1234.

Jiwajinda, S., Hirai, N., Watanade, K., Santisopasri, V., Chuengsamarnyart,
N., Koshimizu, K. and Ohigashi, H. (2001) Occurrence of the insecticidal
16,17-didehydro-16(E)-stemofoline in Stemona collinsae. Phytochemistry 56,
6937695

Kaltenegger, E., Brem, B., Mereiter, K., Kalchhauser, H., Khlig, H., Hpfer, O.
Vajrodaya, S. and Greger, IH. (2003) Insecticidal pyridolll,2-alazepine
alkaloids and related derivatives from Stemona spesies. Phytochemistry 63,
803-816.

Koul, O., Multani, J. S., Singh, G. and Wahab, S. (2002) Bioefficacy of
toosendanin from Melia dubia against gram pod-borer, Helicoverpa
armigera(Hubner). Curr Sci India 83, 1387-1391.

Li, F., Han, Z., 2004. Mutations in acetylcholinesterase associated with
insecticide resistance in the cotton aphid, Aphis gossypii Glover. Insect
Biochem Mol Biol 34, 397-405.

Linton, Y. M., Nisbet, A. J. and Mordue, A. J. (1997) The effects of
azadirachtin on the tests of the desert locust, Schistocerca gregaria(Forskal).
J Insect Physiol 43, 1077-1084.

Liu, Z. L, Xu, Y. J, Wu, J, Goh, S. H. and Ho, S. H. (2002) Feeding
deterrents from Dictamnus dasycarpus Turcz against two stored-product
insects. J Agric Food Chem 50, 1447-1450.

Nunez, M. ]., Guadano, A., Jimenez, 1. A., Ravelo, A. G., Gonzalez—Coloma,
A. and Bazzocchi, I. L. (2004) Insecticidal sesquiterpene pyridine alkaloids
from Maytenus chiapensis. J Nat Prod 67, 14-18.

Park, I. K., Lee, S. G., Shin, S. C., Park, J. D. and Ahn, Y. J. (2002)
Larvicidal activity of isobutylamides identified in Piper nigrum fruits against
three mosquito species. J Agric Food Chem 50, 1866-1870.

Reina, M., Gonzalez—Coloma, A., Grutirrez, C., Cabrera, R., Henriquez, J. and
Villarroel, L. (1998) Pyrrolizidine alkaloids from Heliotropium megalanthum.
J Nat Prod 61, 1418-1420.

Ruberto, G., Renda, A., Tringali, C., Napoli, E. M. and Simmonds, M. S.
(2002) Citrus limonoids and their semisynthetic derivatives as antifeedant
agents against Spodoptera frugiperda larvae. A structure—activity relationship
study. J Agric Food Chem 50, 6766-6774.

- 101 -



oM Al 8|t

1 0 HIME SUMAER
823+ xztH Sz Y

(Papaveraceae) AE=F=22
AR A E A RIL|CE

2. 0| BIA LHBS LHEY Mol YIEA SESLAZRO
M AlgSE Qb1 H| 1K Papaveraceae) AZ2E=E22 0|23+ X
o
=

O -

28 SiSLAMA JhEAHS] AL Z NS

3. Fvhrely|s 7|UeX|o| TR LIRS tielxos wa &
=




	양귀비과(Papaveraceae) 식물추출물을 이용한 친환경 해충방제제 개발
	요약문

	목차

	제 1 장 연구개발과제의 개요
	제1절 연구개발의 목적 및 필요성
	제2절 연구개발의 범위 및 연구내용

	제 2 장 국내외 기술개발 현황
	제1절 생산 및 시장현황

	제 3 장 연구개발수행 내용 및 결과
	제1절 식물유래 진딧물 살충물질의 분리동정
	1. 죽자초로부터 진딧물 살충물질 분리동정
	2. 현호색으로부터 진딧물 살충물질 분리동정

	제2절 식물체 지표성분의 분석법 확립
	1. HPLC를 통한 지표성분의 분석
	2. HPLC를 이용한 제품의 안정성 분석

	제3절 제형화를 통한 시제품 개발
	1. 제형화를 위한 최적용매선발
	2. 시제품 제조
	3. 시제품의 살충작용 특성조사

	제4절 시제품의 해충 살충효과 검정
	1. 시제품의 진딧물 살충효과 검정
	2. 시제품으 진딧물 살충효과 농가실증
	3. 시제품의 적용확대시험

	제5절 시제품의 안전성평가
	1. 시제품의 독성평가
	2. 시제품의 환경안전성 평가

	제6절 시제품의 산업화 연구

	제 4 장 목표달성도 및 관련분야에의 기여도
	제1절 목표달성도
	제2절 기술발전기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	제1절 연구개발성과
	제2절 성과활용계획

	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌


