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SUMMARY

I. Title

Development of Seed Coating using Chitosan, PFC and Herbs in
Wild Plant

II. Objective and Importance

1. Objective

This project was carried out to examine an application capability of chitosan,
their modifier and physiological active substances of native plants as materials of
seed coating to rise the quality of seeds. Also, bioactive compounds isolated in a
medicinal herb, that are potentially useful for biotechnological application, from

endemic natural habitats, a medicinal plant in Korea.

2. Impotance

Seed coating have been used as means for protecting and enhancing the
environment next to the natural seed coat, to control seed germination and/or
improve seedling survival and growth rate.

Seed coating often has been used as a broad term to include true seed
coating, pelleting, and film coating. A significant number of agronomic, vegetable,
and flower seeds are either coated, pelleted, or film coated today for diverse
objectives. Seed pelleting is the deposition of layers of inert materials to
substantially increase seed weight and to improve gemination ability of seed. The

main application of seed pelleting to pelletize small, light, variably-sized, or

,5,



irregularly-shaped seeds, which are hard to handle into spherical or near
spherical capsules for precision sowing.

Toward these ends, coatings have been used as carriers for a variety of
components; agrochemicals, Rhizobium bacteria, nutrients, beneficial elements, and
plant growth regulators. Such components can be effective in improving seed
germination and seedling survival and growth in the face of diseases, insects,
and poor soil fertility.

These experiments were carried out to examine an application capability of
chitosan, their modifier and the extracts of native substances as a materials of

seed coating.

A medicinal plants are an unique source of high value bioactive products,
notably Batura metel, Cirsium japonicum, Datura alba, Gentiana scabra,
Houttuynia cordata and Xanthium strumarium L. Approaches to the search for,
and discovery of, new bioactive compounds are generally based on screening of
medicinal herb. Current efforts to find the next generation of new bioactive
compounds of therapeutic value are comprised as the number of known
antibiotics 1is increasing. It 1is, therefore, important in search and discovery
programmes to screen novel and a medicinal plants in order to raise the
probability of finding novel bioactive compounds. Screening methods, which are
increasingly target directed, are also important in the search for new product.

The conservation of this important biological resources have become
international thems of great importance which let to the establishment of a
number of programs. This will require the exploration, characterization, and
preservation of indigenous a medicinal plants in order to sustainably use them for

the present and future needs of mankind.



III. Contents

1. Development of chitosan and their modifier for utilization as a material of
seed coating.

2. Effect of crude extracts of native plants for utilization as a material of seed
coating.

3. Effect of chitosan, their modifier and crude extracts of Xanthium strumarium
L on geminaton and growth of various seeds.

4. Seed coating using chtiosan, their modifier and crude extracts of Xanthium
strumarium L

5. Screening of antimicrobial and antitumor agents from indigenous a medicinal
plants.

6. Development of methods for the isolation, purification of novel bioactive
compounds from Xanthium strumarium L exXtract.

7. Screening of antioxidant materials from indigenous a medicinal plants.

8. Effect of antimicrobial and antitumor activity against animal cell lines.

IV. Results

Deacetylation of red crab chitin showed many a difference according to time
and temperature of reaction. To progress deacetylation of 80%, 100%, it is
necessary to react above 4 hours, 8 hours at 110TC in 48% concentration of
NaOH solution, respectively. At this time, the viscocity of Chitosan was
convinced at 350 cps.

Low wviscocity was commonly used to seed test for enhancement of
germination rate and growth of first stage. So, we made chitosan(chitosan—
oligosaccharide) of low viscocity with 10 cps at 60C, pH 4.0-5.0.

In accordance with a kind of pathogenic microorganism, film of three kinds
made, N-acyl chitosan soulution plus 1% chitosan—oligosaccharide, 2% N-acyl
chitosan and 1% chitosan-oligosaccharide plus 1% of crude extracts of Xanthium

,7,



strumarium L.

Mixing solutions of Chitosan, oligosaccharide and the crude extracts of
Xanthium strumarium L accelerated germination and seedlings growth of pepper,
radish, cucumber, pulsatilla korea, Aquilegia buergeriana, the other hand, growth

of lettuce inhibited at low concentration.

To isolate and purify the antimicrobial and antitumor agents in Xanthium
strumarium L. hydrothermal extract. The crude extract was extracted in ether
or ethylacetate under neutral, acidic, and alkali conditions. The antimicrobial
activity of each extract was tested against 16 strains of bacteria, 2 strains of
yveast, and 2 strains of fungus. The ether neutral extract (XE-N) exhibited the
strongest growth inhibition upon the 8 strains of gram-positive bacteria, 6 strains
of gram-negative bacteria and Cryptococcus neoformans. Fluorescein diacetate
(FDA) testing of XE-N and XEA-N showed growth inhibition of the 3 strains of
E. coli, S. aureus and C. albicans even at 30 ng/ml, with the exception of P.
aeroginosa. XE-N-S1 and XE-N-S3 from neutral ether extract (XE-N),
XE-N-S3 from the acidic ether extract (XE-A), and XEA-N-S1 from
ethylacetate (XEA-N) were purified as antimicrobial and antitumor agents.
However all purified compounds decomposed with the exception of XE-N-SI.
The results upon the antitumor activities of the crude extract and of its purified
compounds, showed that XE-N-S1 had the best antitumor activity against HelLa
cells. In terms of antitumor activity against HepG2 cells, XE-N-S1 and XE-N-S3
were superior, and against HT29 cells XE-N and XE-N-S1 were good, against
Saos2, NCI H522, NCI H1703, Clone M3 cells XE-N-S1 was very good, and
against LN CAP cells XE-N-S3 was the best. Comparing of cellular toxicities
various extracts and purified compounds with the existing antitumor agents,
XE-A, XEA-A and XEA-B had the lowest toxicity, and XE-B had a lower
toxicity than etoposide. XE-N-S1 and XE-N-S3 showed higher toxicities than
etoposide, and the toxicity of XE-A-S3 was higher than that of etoposide, and

lower than that of cisplatin.



In the mutagenicity test using Salmonella typhimurium TA98 and TA100, the
Xanthium strumarium L. extracts had not a mutagenicity. The extracts were
assayed for its antioxidative effect with colony formation assay. The extracts
showed protective effects against the cytotoxicity of H2O: and immunity increase
effect for TNF and IL-1B. The modifying effects on Xanthium strumarium L.
extracts on the induction of carcinogenesis by N-methyl-N'-nitro-N-
nitrosoguanidin (MNNG) were investigated in Wistar rats. The GSH content was
decreased by MNNG treatment but was increased by adding extracts. In addition
to the Xanthium strumarium L. extracts increased the pb3 expression as

compared with the value of MNNG alone.

V. Application

1. Enhancement of seed quality.

2. The transfer of technique and physiological active substances developed as
seed coating substances.

3. The possibility of mechanical sowing of small size seeds.

4. Preservation and supply of novel bioactive compounds and a medicinal plants.

5. Development of methods for the isolation, purification of novel bioactive
compounds from Xanthium strumarium L extract.

6. Development of new pharmaceutical, new bioactive compounds and determined
of structure from useful compounds.

7. Establishment of mechanism for a novel antimicrobial, antitumor and bioactive

compounds from a medicinal plants.
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ol WH(E3 248 ¥9HEAY. Huang 52 AdeldE 3 714 A (Plasticizer) S
et B e Aoz AU BE] sbEstal FAS 2HE 4 o w
ols X8 UH(ES 252 MEst

L3t Turnblad, er als< FAo] TEAEZZA  polyvinyl acetate, methyl
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cellulose, polyvinyl alcohol, vinylidene chloride, acrylic, cellulose,

i

polyvinylpyrrolidone$®} polysaccharidez ol A A3}l 25A| 2 coatingdhi= W (

O_|.4

3 26)S /st 2 Otani, et al's2 FAFell montmorillonite, bentonite % -84
PVA= coatingst= WHGEEH 27)& ¥yttt Shors, et ale< TAE 253 A
galo] WolE FHxlete= WHEEE 285 JHEstl i, Barclat, et ale S T2kl 78
-y E XA aES coatingsteE WH(EE 29)& 7)dstsdtt.

Fhutt Laveltiste] M.V.Bhaskara reddye ®ExQ2FF) 7|EAHS 4mg/mL e
T2 A Ay wolge ww=dy J|EL}F coating A 23 Tl A thERT(80% ]
33 nwale] &K% ol o7 E37F AR e m seed-borne fusarium graminearum
A& a3 vlaste] 50%0)7 ittt BaE o v 9l

WEom Hop & AdHAel fFAb A= EREL dou FAE AH
Howm A%sts WL oA glar BF7E AFAe wked
of AR ZANIZ} A&H L 53] FAE FFAd FAE A5stal AR&sts Byl

3 kAl Aok T2 ofA A mKIF FEjmA iRl ofA7F B Alw

=, 2Aes £9% &0 Fue FAE AA sk (RS 711999-078800)=
MEstRar, FEFTHAAE AdAE 13 o3 tF a5 HAEZE = &

coating® 2] ¥R (531 A|1997-001087) 2 /L&t on, FAEe vdZg=v}

bR o A2 AeFAE EFT AASAAGA(FESH A1633453)E



7171 93te] NPKS dUdAE £33 PEGEAANA A7 A3 FAPriming
7F oy o Egs By 9T J|ER
5

I coating7] €S MEEtiE B
Y A AR AEHOR A7

QR A ol Agets FALEUHE 929 AR 4
4 2%5she yomA Fhubdol £, X esbutol £A, AobuwsEABe] oA
£ AL @t e 19829 W0l v thE (Benzimidazole) Al oHA7F wel W glitel
Sdo] Ha(HAREEEETE 24, p230-240, 1999)% 1 & 5 M2 F

Ei
2 R v Zglxo) o] E(Pefurazoate) & AFE3kth aEy =5 "o A7
=

e

5% 919 BANE coatingFAE ASE AT B3 A FAlelth 53 2
Ate mAlEA7E gk Wmdoel 5 wlAl Akl F71E R coatingdh2® HHol
& .

plug trayel ©Jgt 7]A IFo] 7hs 3]},

22 %9 coatingdtE 7]&S ojn] &# A 7]&o|t).

coatingFAE AE ¥ T FE Z2 HFel 98| coatingF ol FFska 1~2
Mazoll 7ol A7l Aol ols] oprt AlAtE Y. wheka o] WRlel ojshd 53
29| nANFA= ol o] sty wWlEo)| coatingE=9 22 T FEo| Eo] 1
Al FHE AsfEty] "t sxEg olrp walE= A5-7t Ak ol & 3l
St WHoEA ZHAT WFAE EFEAANA ZHAR FAE coating3te
Wio]  JtEAuh(dAY HEFAME  38-3469.  HAEFRNE  54-85908.  HHEBHIA
69-12905. H4FEBF 3-30602. HAEEBF 3-94604) S oltk. 18} o]l&9 Wi HF
o] Fhpifo] AHom wolEgFo] dojvt= A9 Bk

2 Japan tobaccoAtel A= A WA 71 S EIAZ G Ao HA|sH= o] A&
W= Kok (HAEPA10-017414). %= dE Yazaki co.dlX = FAE WA alginate=
coating¥t ¥ A& o HAEstgag HAste] A &5 WHHAFHA
10-033013)2 7f@slsict. 92 TS Shokubutsu¥l 4= AFAol £ FAE

_ o1 -



coatingsh® 5ok Fol FApol ghutald mAE o] FHuy} sEAld PetEA ekm
wholo] o} d S WA A e AbstduFol} 24bEtA To® W AHld Ahg)

titanium¥} =& polymers &3ls FEHoZ FAE coatingAE 7N (H 454

rie

11-146707)3F3 a2, A E Agri techno yazakirtsE FxF AA7F dES 7HR] A &
A2 T dEEW oy ok F9o ofF MM TR AE, FE WA Ee(
)kl 1 £ Gel's coatingAlel 23] I &Fst= WRHE WE(HERA
11-155308)3t 1 2., 4 ERontairt= FAFe] coatingAl 4GAIZ gtHA 39AE HE
S 99 B4 dHeR coatingdts

% BEAARC| L of7)o] Bz w

WS TR ekl ok (H AR B4 11-60422)

i

2) "=
u =9 FARAFUHS 9 FAFSITE ol H S Struszezyk, et als S &
kel Ao EARF 1,00001%, "eolMEste 35%0]d, FRITE 200%°0 A
5,000%71# ¢ w A A 7] EAF(Microcrystalline chitosan) 22  0.1~100pme] =H7]&
coating3l+ W (USP5,554,445)& 739 th Asanow $ A& double-chainT % 9]

HEFZEZ FXZ coatingd F A3t 8]z "o gF3= WHHUSP
5525,131)% sl al, Narayanane 84 Mn(NOs); 6H.0Z 33 =X

coating A (USP 5,622,003)5 wWHHelg o™ Harms, et aleS 484 non-aromatic
polyamino acid& FTAE W] A sle] wol &S =ol= WH(USP 5661,103)S 4
W3ttt Huang, et als< Azt dE 3} 714 A (Plasticizer) S £&3le] 2 T+
HFow F7IF HEo] Jhestal FAE AT ¢ dom wols FxlshE WY
(USP5,683,957) W&t dvl. ®3 Turnblad, er als& ZFafo] TEAEZFZA
polyvinyl acetate, methyl cellulose, polyvinyl alcohol, vinylidene chloride, acrylic,
cellulose, polyvinylpyrrolidone®} polysaccharides ol A A Elsla A& A2 coating3f
= 9H(USP 5,349,320)8 7138kl Otani, et als< Z2bo] montmorillonite,
bentonite @ 84 PVAR coatingdl+= R (USP 5918413)% 29313 th. Shors,

o = [e)

et al5 & FAZ 2o A ste] WolE ZAsts WHUSP 59503622 el

|

11, Barclat, et als52 FAto] F33F-EEE HUES coatingstE W (USP

5,994,265)2 Nestith vt Lavelthdre] M.V.Bhaskara reddys = Ex}(2%
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o 71EAFE dmg/mLe] w=E A A3 dolg wxdd J]EAF coating A
g ol R (80%olsh I HlawEte]  &h%oldow  JArE dslew
seed-borne fusarium graminearum A @AM E HETFI} H s 50%°) H A
sttt RaE g vk 9l

o] Wgow Hol I AgaAel FARE A= TRHIL dou FAE AHA
o7 AmdteE WS obH flal BT HAE A sded
RFAAHEAZE ALHL 53] $A5 G54 d FA4E A56

al
@ okAle) AT AT oAz v FURA AL o4t Be Ao A4

B AR WS 489 BAL AT wW ohe,
Aol e FRs o5 g fFUAE Bt 5@ A
AF7HA 200007 ool WA Sk tRE ol AuiAtEe oF FEEAEL
SloFE, FAE, YA, Ak, AFA L DEE FIAF 5o GFF FER AHE
Qom, AAA o|oFE Age] 25%E A, vlao] A

al
Frjar 2ovid 160070 ol A= FHiel Adedol THE g HAAES o] &3
™

A

rﬂ
©
S
12
st
Ay
o
ox
1o

AP FEOHBTIS st gl B AW ofshe] S48 BopA Y
dpolo Heo] o] gow Aol ubeh shAsh iGN ABA el hF #a ol
nEF I Qor, oo Wgete] AEHow AgHoled Ak @ wz Auolel
5ol

el A A, S, kst g B Ea JQow(15, 16, 19), S (17), 7]
ZH10), & 2 FH(2) Sol WA FHAS Hebdoa BRauEdeh =3 4
&1t Streptococcus mutans S 9A THE 7R AekA] 2 A H(21), 2T
FEE9 FIay7), A3 (turmeric) . ZHE EH]EH phenol 33E9 ota ¥ (14)

ol B3 A7t FAHL U 53], W BEF kA=< Zavke](Xanthium



strumarium L.)&= Aol FH3ta W HAA Folzte}t st 7], &, FHE

s, 949, A9 L R 5 4% AWE06 WM $8¥n it AoR ol g

fuA

AR AL okt HENA 25T 97|28 Selngsisel ol §d HBHFEL

A CHFEFAAF11-071218, 99.03.16)5 7N&etd o eucalypussd A& 7199 4771

8] FEEL o) 8% FHAS AL(HHMFLL-080012, 99. 03. 23)3 ALel= 2eh,

S upEe] 9779l Flavonoidsel e 719904 % 9] 5ol vieta o
s stah AAstglER)el dakW 9AAL Tl S hdy zRow I
Ae e, deiel 4 oAs: FEAeol e e 0% s

Artil Bkt =3k MeOH®E %3 % CHClL, ¥ n-BuOH= & stal 7zt &
o] thsle] sephdex LH-203} silica gel column chromatographyS 33 23}
n-BuOH 7}&H-=Z%E flavonoidsdgHE<9l  pectolinarigenin, acacetic-6—methoxy—7-O-

)=]

rutinoside % pectolinarigenin-7-O-glucoside, hispidulin-7-O- neohesperidoseE +

Japirin wag v e
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1. 71E4He] &+

_Ilm

ZIEAF B O Zhe e Ee] A Al wdolddd e ASAAE
U= AME 2 Kendra 5ol 98 A& WA 30) 71EAMS] @t A8S ot
EW 99% o]l golAd3y|EAS 0.1% Hele]l FZd A% Fusarioum. solani,
F.oxysporum, F.oxyporum cepae & A&l tis] =S Yetdiglem &

2]
TH2 oA e xod 555 % Adow JrbEAY. (£3 3D. ol

1B LS Al Mz &S el , g3, Baccillus subtilis, salmonella
aureus 5o e ASFHLAAFEMIC)7} ket Bk At o= 7|ELbY o] &
Aeke Fol=A ob7I7E Ao AEH EAste FhotEATY] & A3 7Iek v
SHoEM Uit JEA-S TS o] &3 FdA Pl E 40~50mg e d/g
Z|EMRE S Eo] 7| EAME Y w8 S YEWon 3~4F A Fo] FAHE

EHTE 5~6FFA o] o] iAol we& Aow dHA vt JEA-
el e S FHA STEA oA el Ao FAHYT £ dv &

A, FEA ZIEAFEAS N-carboxymethyl?] E4F, N-carbooxypropyl?] EAF

W

trimethyl7] EAFS w5 3 Fusarium.solani®] Z2lo] nX& S ZAE A o
5 FEAE 47 0.033%F 74 84vke]  N-carboxymethyl7] £4F N-carbooxypropyl
71 EAFS Fsolani® 544 9Ae$ 1L, trimethyl7] EARS F218 9443 A8 8t
g Bagh vp Qvh(Ed 32) 7IEAIS AAFHEARA EnE, Qo] @] I

W solA FEs FulE AdAT= 23U e Ao HuFHAT(EE 33)
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7} AR
1B 2 71EA-SEage] Az 92 V)5 s dolR7] fste] Ha3 79

FUE Sx2A 24 FRuGAM it 71" Fee]A(B~15mm A7)NE HIAAR

7| EALe] gopAEEl whS-o Fig. 1o Uekd vl Zo] ALE7|d A S8s)
1 AAE 2F 50cc/minlE EHA Hdit=
H A FHEHS 9F 300cc/minlE 3FA T

Pop= HSA A FAAA AH - AxT vhg, DolAEsE B HAESAHS 9

JNEA-LE 1S Axsr] 93 Fare IR/ ED FATE AFsd A
KCTC 0139BPZ = 71¥+¥ aspergillus fumigatus KB-1#5& Al&39th =
= wFetr] AF wiA = x5 FeFHE 5014043050 whe A3 wjA =
%= 20~30Col A 70~150rpmell A 3~643F & wf %3l o).

7B S AAetE WS A7 dARAS 71 EAke] whgS &% 50~6
0C, pH 4.0~50914 WHS-AIZE 10~60%7F WHeA7]= WHE Adsgion, ol

7| EA Y] T 55 F% AT

o golAEstE 24
2ol d 3} % (degree of acetylation)® F2o|= A AW (E3 40)o <) AArst
Atk A7 AR 05g+ 5v/ve% ZAtel o]l F&8 100mlz stgivh. o] 7|EAbx
A gl ImlE 200ml AHztE el e oo B 30mIE 7FEbAA muke oS
A 2FS 2 toluidine blue 2~3W&S "ol & N/400PVSK(polyvinyl sulfate K
Salt) &N o2 HAgste] thg 2oz A
DA(%) = X/161/(X/161 + Y/203) x 100
_ o7 -



= 1/400 x 1/1,000 x f x 161 x v

=05 x 1/100 - X
v : 0.0025N-Z 28] d Atz 5 g0 28] Z(m])
f 1 0.0025N-Zgu|d 3258 FATA S

o

o B =4
gste] FAS AT TIEA B 028

5\

2ol dst Fo ExHEE HARE
0.2M acetic acid-0.1M NaCl-4M urea-& Y
stttk o] £HE oko] 02M acetic acid8 NS ALE3te] 12522 3489

§oo] tishe] Ubbelohde EAR HEE Z4ste]l AMAE(LFHAE)E Axts
PAwe FASAL. o714 e A4

o Aol ol &
5 = 893x10 7 071 AF83+4t).

S0ccoll &3MAIA 0.4%(w/v)&HS A=

z11~

=

Ko} ax Lee(F3 41)

7F AA g #
(n) =K - M*
m : Ad A=(ZFEE)

vh F)EA-Se e 24

Aojzl J|EA-SH G BAE A-F3 IwnE 2819 (gel permeation
ste] Fetem 1 SAEANL o 2

chromatography: GPC)E o] &

column : Asahi Pack GFA-30F

solvent : acetonitrile : H20(65 : 35)
Flow rate : 1.0ml/min

Temp : 50C.
Detector : RI detector

standard : pullulan standard

Hh N-o} 2 7| E4be] oAl sl e FA
Ao]z N-ofd7|EALe] oldsx: B2S SANSHO SEIYAKU Cooll A A)¢t
golMEsts dALH Fo B4

’

A2 5351 I/ 51995-1964685 0 2] s}
— 28 —



3

S

2 o,
5C$]r 50% R

l__‘_
L

J’]— ( ’
a a
)

=
-

3

EUg = A
459 7357

=
=

e R
X B 7 o g
o 2w =
s M ° -
" o Mo =
o™ au we w <
o om ™ ® T p Z oo
T E S 5 PrE o=
m g o~ T oom BR P oy R
wk W n7U .No e = o _ M i) I ol iy
AR ! cITPIC
op S U 9 v 7T mo - M
Y S < = 2o = Gl ol
e o m & T E o KW
oo W 5 o OO > oz
QR 8 K o " = M oo AN cl
gjo b =l = Hlo 3 o E | N 1
5% £ Pk a < E £ S
172 . — : AL
PN T = ET S B =R o
BN = E S O o £ 0
%o Az e il No < < 1 =l S =~ 1o T
1:% Nr A Ngo £ b S 2L RS 3
f %ETiT 7 & mlgo%mmgo
an iy 70 of > S 2 3 o < 37
EAEE s £ % fziegplc
~ (a2) ’ —
FIrE e I . Fad ozl
IR & :zzea PLErIgC
Aoy R = o = N ¥ 2% 4 5 < N T
S Moo w & R o oy Mo PIRES Gl
iy i hS X - po AF o e A " phy
?%ﬂ}%? - ﬂ&ﬂﬂ@ .wme,%maﬂﬁ
P ool S = g o N E = HoOE S
nk do 1o 5 Z o km Am T s d B 2 VI
%ﬁiﬁﬂ% N P T e m@@wﬂmz
menﬂ% > E® RGN Tl Lox 2
mﬁmégwm = SRR aﬂoﬁa?émw
8 o oo~ £ S B B WM m N -
T 5 » <8 T o oI mo% o & 9 o
imqu.m 5 . w%?aﬂﬂ%@u
r8 s ¥ g El O 5 o S ~ P CL
4% g Z - = o ® wo T T o T :
<t = ) lo = ~q ] AT JUIL — = Of
= %O s o0 KO ul ~ = < o ﬂr
= 17_A| HL AT dﬂ \Ul _Z,.# N oA ‘mw.A
o nr B 9 o4 X -
- \mW —_ ~ gl ‘&o ®o Y uw
~ ‘ml 0 B o ,%OI ﬁo —_ Y
0 E o e A
Nr & ﬁmv |} dlo
¥R K T oy
T Ho

- 29 -



el
il
Lo
r&
f

$7 = (Tensile strength : TS)9} 14 & (Elongation at break : E)<&
Instron universal testing machine()Model 4465, Instron corp., Canton, MA, USA)
< AHEste] S o] W 2719 gripthe] A#lE 5cmelil, cross—head®] &

T 500mm/ming TE=HHE A&}

4. 29 4 1%

7h 71EARS] A=Al REGAIZE W 2] o3k

T NNEE ALEste] AE Frol NaOHF& 5ol Ao oA e siigo] o
) 71EAbS Az A T AnAF AT test 13 test 2= EIIE] FE 40% ©] 3ol

, RESA|ZEo] 247kl A x| ol =g AT £ gls Wuk oy} YoM e
stE7F 40% o]stol B ® test 30]ako] A@olA = NaOH F% 48%, Wh&=% 110T
o A whg-AIZEe] Wsto] wE HolaEst o HE FAFSFe] . 20 YERSIH
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A kg2
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Table 1-1. Chitosan characteristics according to alkali concentration, reation

time and change of temperature.

Time |Temperature Alkali D.A Viscosity

(hr) (C) concentration(%) (%) (cps)
test 1 1 110 30 35 -
test 2 2 110 40 40 -
test 3 3 110 48 65 880
test 4 4 110 48 80 700
test b 5 110 48 90 600
test 6 6 110 48 95 550
test 7 7 110 48 98 450
test 8 8 110 48 100 350

IR g g Alxe wwrlE FA 47fehadd 2RAE AR s
WSS E R SRS 0~90CE 7io] Hsans zgstqr
AEAE FIEA F 10cpse] AEE 71 7IEARS f-714ke &8sk £ aspergillus
fumigatus® o] ¥ (KCTC 0139BP%)S FYste] &% 60T, pH 4.0~5.02 ¥HLlolA

EaeE doto] NEA-Eluds AAsdn ol s o3 ¥ sAAxE ] B
datd. o] B2 HxES oamvEIagyRE By A & 47 28
& 3gg o] 234X (Dowax 50WH' form 1.8x50cm)ell &2HA17] o} gito g &4
Ao e §EEAT o] §FES HPLCE 7AMe A¥dye 19 1-17 2o o] 1

ol B AzxE JNEA-LHaFe 5~73EA 7 50%S A3TFoR 5~7H0]

FAFAL FAT 5 9w, EF B A0l AR NEA-20TFYL FAsY
.

of AMEHE AEA-2AFe AxE A-srRagel we nEgme] £
Juge AN 5 Atk AAe BAT g9
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. 1-1.

HPLC analysis data of chitosan-oligosaccharide
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U N-opd 7| E4te] Az

Fe e gusy] 9% Awite] ofds) wee W LY 47 Feha
ewAE HAste] MENHE LEE 40~0C2 s Asanz zdstg

FEAY RN F 400cps®] HEE 7H AENES EA) FaHste] Wl Y
& F &% 50C, pH 40~509) el A opdaurgS AAske] ofdst | EAS
stk o W AzE N-opdsty EAle] (HEE 040 Avk,

gh 71EA B O R A BE] Axst 1 AFe] 3ty A

gt AR 2 T FEA

i)

5o Ay g s dolr ] 95t oA
AZzH N-ofA71EA 89 100 mlS whatman No4dE o] &3t o3, E{ES
AAT s o] & uHlo]2A AWEAAQ tween &0(polyoxyethylenesorbitan

monooleate) 1 mlE &3¢ oS 7[AX oz HAgsA. o] &4 E¥xd oS

Table 1-2. Antibiosis of N-acylchitosan film

#1 #2 #3 #4 3
(600cps) (550cps) (450cps) (350cps)

e b 16x10° | 16x10° | 16x10° | 16 x 10° | 1.6 x 10°

24X k4= 16 x 10° <10 <10 <10 7.4 x 10°

g 99.8 99.9 99.9 99.9

3 x]) HET ¥E 16401 x 10°/ml

#2) NPz 0 AT A S 3521 Tl 2443 7w

5

o) P
& T

e

3

x3) Ab-&3 AT ¢ Staphylococcus aureus ATCC 6538

,33,



uh. N-obd 7] 2

tel 296 N-of2 7]

S

o 44e Fotur] 9

o

Sl I 2%N-olA 7| EA 1% T &

il

Table 1-3. Mixing rate of film
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Water solubility and water vapor permeability of film

Table 1-4.

do o
oA
m W
G |G
—~ -~ By
=2 !
i P
mE] ];Ot
R N
=l v +w€
Col e i
of [ |
™ | A
sk
o [0 gm|o 1A
Z |z |z +
=29 Y
Sl 9| 9
28 el s
W ~| o0 ©
— — —
s
A
0
Sl o | v
[al) — | < N
VWO o |
oA [ T
Zein| | o
@ (@] (@] (@]
o
—
X
LA B IO I
—~ (s (s o
X R S 3

}6]—

71 E4ke] DA%kl 90%°]

=

rel

,34,



4Ee 06~1.2MPa

AzZE N-old7|E

4

125~165% = th

# 1-5)E deEu

o] g Ak

-

—_

 N-ohd 7] A

Table 1-5 Characteristics of chitosan film.
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Table 2-1. Various sample used in this study.

Samples Amount (g)
Gentiana scabra (root) — No.l 200
Cirsium japonicum (Domestic; stem - leaf) - No.2 200
Cirsium japonicum (China-made; root) - No.3 200
2) NE =9

ZF Als 200 goll Ml®E 500 mle H7hstel 3%k WA, o Bl 553t
HEee FEEHFEOZ AE3Roy, HEE 5 F T JdHEE FHIlsie 39
F A & FE 550t dHE FEEIOZ ARSI
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Table 2-2. Extract of each sample using methanol and ether.

Extract (g)

0.462

0.088
0.047
0.037
0.005
0.017

Samples (No.)

Extract solvent

Methanol

Ether
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Table 2-3. Antimicrobial spectrum of ether extract by Korean Cirsium
Jjaponicum.
. Addition
T
est strams (200 pg/20 pl) (50 1/20 ul)
I. Bacteria
E. coli + (8 mm) + (6 mm)
S. aureus + (7 mm) + (6 mm)
B. thermoglycosidis - :
B. circulans -
B. licheniformis -
B. megaterium -

S. zooepidermicus

S. equii
P. aeroginosa
P. fluorescens
K. pneumoniae

TEH}E HolA

S. paratyphi
II. Yeast
S. cerevisiae
H. anomala
C. albicans -
C. neoformans -
FENE T WEE FE= A9, 05-200 pgH Al E @
o, dqHZ FEE9 A5 ® 2-394 B vk} o] AR No. 2 (Cirsium
Japonicum, St=rb)e Al Algtol] sl st S BTt
i
1T7)S de=s gds SAS 49 vas F
o, dEHZ FEE9 No. 29 4% 200 pg/20

3) AEF AT
7 #zAne A% 49
Pt ENE wolx wgko

— 43 _



H7MA E 2-490 4 BE= ®e} o] Sclerotinia sclerotiorum (579
TEHE el o5 AdE AFEARY
AstATtaL o) gsEH, ols 2 AALe g o

spectrume] YEFE Ao 2 AR FH T

o

HE =
a

Y t)ol A F
Holx= o] &

Table 2-4. Antifungal spectrum on plant pathogens by ether extract of

Korean Cirsium japonicum.

Test strains

Addition
(200 pg/20 pl)

Phytophthora capsici (115938 1F)
Sclerotinia sclerotiorum (<
Fusarium sp. (FAE591)
Phythium sp.(Cdg3vlE&H

uhE o

)

)
Botryosphaeria clothidea (¥W]735-X ")
Fusarium oxysporium (IL-7-vFE % 51 )

Cercospora sp. (L3572 Byl +f)

+ (8 mm)

Colletotrichum liliacearum (™5 €4 ) -
Glomerella cingulata (E=%AY, 7HELH) -
A} 2} - g -
I SFEA -
3. 850E oz, AW xol tish st E test
7b AdEAE 2 AT
) AdA=
FFAA] A FHAZFEH FU Az=zAR, AAYAERQ] 3 5TE(Batura

metel), 173 Z(Houttuynia cordata), *F® % (Saururus chinensis)S A& 3} t}.

A\

2) Als FE 2 e 54
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7hH dg FE= &t Test
=

Z} A8 50 goll =75 1 LEe #7718 boilingdt ¥, 944 FEES 3|43t 7zt
zyol &5 20 pl& agar diffusion method® 31t testE $3 3t

il wWekE ) g eeS Zb7F 500 mls HUbske] 24A1%F

ok AAAA o3 2 FHF F, 449 §7180F 1 mAAse] FHELS =

1) €4 FEE2 g Test

Table 2-5. Antimicrobial activity of extracted samples.

Samples Batura Houttuynia Sayruru;s
metel cordata chinensis

Test strains Inhibitory zone (¥ mm)
Bacillus subtilis - - + (6 mm)

FEscherichia coli - - -
Staphylococcus aureus - - -
Serratia marscens - - -
Candida albicans - - -
Aspergillus fumigatus - - -
Aspergillus niger - - -
Aspergillus flavus - - -
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2-5°] ebd mpe} o] 4 % (Saururus chinensis)el D4 FEES B. subtilisol
datel AE AAEo]l 6 mE HEHO] ofF oFF F EdE UEhllew, B
subtilisE A Qg A Algtel] st g s YepdA gkokrh gy 5w

(Batura meteD)¥} 14 = (Houttuynia cordata)®] 9 FEEL Ao A3 10

=
T Algate] diste] gt a3E A3 el A ekt

2) 7718w o]& FEE9] it Test

Zzke] Almd fr1 8wl FEES 4 AEdSs ddow 3 I3 tests: T

A¥, F 2-60 vERG vie}p o] 3 EWE(Batura metel)®] WEHE I oE| 29
718 FE22 A Aol oiF et ZIE HolA &gkew, o4 x(Houttuynia
cordata)® 7-%& E 2-7o uErd nmpel o] iAol Awt oHE= FE=0G
mg/mDell A 11 mne] A5 AA S veho] of3te] g as Jetideh 1 o]
2o AdFAME B BHES YEhx &gt a8y, A (Saururus
chinensis)® A$% E. coliolA JHZ FE5 5 mg/ml =A% 12 mme] A5
AR g Eflo] 7o) e EdE YERHATHGE 2-8). wEbA, B Ao ARE

d F71&me egERtges duHE2 FEske o] o d3g Ao ARHAT
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Table 2-6. Antimicrobial activity of extracted sample.

Samples Batura metel (¥, mm)
Methanol Ether
Test strains\ 5 mg 1 mg 500ng 100ng 50 ng 5 mg 1 mg 500ng 100ug 50 ng
B. subtilis - - - - - - — - - _
E. coli - - - - - - - - _ _
S. aureus - - - - - - - - _ _

S. marscens - - - - - - - _ _ _
C. albicans - - - - - - - - _ _
A. fumigatus - - - - - _ _ _ _ _
A. niger - - - - - - — - _ _

A. flavus - - - - - - - _ _ _

Table 2-7. Antimicrobial activity of extracted sample.

Samples Houttuynia cordata (¥, mm)
Methanol Ether
Test strains 5mg 1mg 500ng 100ug 50 ng 5 mg 1 mg 500ng 100ng 50 ng
B. subtilis - - - - - - - - _ _
E. coli - - - - - 11 - . - _
S. aureus - - - - - - - _ _ _

S. marscens - - - - - - - - - _
C. albicans - - - - - - - - _ _
A. fumigatus - - - - - - - - _ _
A. niger - - - - - - - _ _ _
A. flavus - - - - - - - _ _ _
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Table 2-8. Antimicrobial activity of extracted sample.

Samples Saururus chinensis

(¥, mm)

Methanol

Ether

Test strains 5mg 1 mg 500ug 100ug 50 ug 5 mg 1 mg 500ng 100ug 50 ng

B. subtilis - - - - - - - - - _
E. coli - - - - - 12 - - - .
S. aureus - - - - - - - . _ _
S. marscens - - - - - - - - _ _
C. albicans - - - - - - - - - _
A. fumigatus - - - - - - - - _ _
A. niger - - - - - - — - _ _

A. flavus - - - - - - - - - -

3) A& WA FFolo gk &t Test

ofd

3 == (Batura metel), 14 Z(Houttuynia cordata) 2 AW Z=(Saururus

chinensis)® 71&v F=E° IddaHE SAS 23, Phytophthora capsici (il

F94"), Sclerotinia sclerotiorum (¥t W), Fusarium sp. (FAESH)

,
Phythium sp. (g3 ntE4),
(A =),
liliacearum (MEF5eAH) Glomerella cingulata (E=%A 3 7kiy) =
AE WY Fgold digh d5dE oz Az

718 FEE FHEAE HERA o}

H
o
N
N
=
jutn)

Cercospora sp. ( $-Y4), Botryosphaeria

clothidea Fusarium oxysporium Colletotrichum

@, % Ay 5o 1%

N
52
X0
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Fig. 2-1. Effect of crude extracts of Xanthium strumarium L. on growth

of Phytophthora capsici.

Fig. 2-2 Effect of crude extracts of Xanthium strumarium L.
on growth of Phytophthora capsici.
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Fig. 2-3. Effect of Chitosan and crude extracts of Xanthium strumarium L.

on growth of Phytophthora capsici.

Fig. 2-4. Effect of Chitosan(left) and crude extracts of Xanthium strumarium

L.(Right) on growth of Phytophthora capsici.
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Stem-leaf of Xanthium strumarium L.

| refluxed for 4 h X 4 times
MeOH EXx.
|

partitioned with n-hexane |
[ l 1
n-hexane layer aqueous layer

saturated NaCl washing,

| partitioned with CHCI3
Na>SO4 dry, evaporated to dryness |

|

|

n—-hexane fraction | |

CHCI3 layer agueous layer
| |
same treatment as | | partitioned
n-hexane layer | | with EtOAc
| |
CHCls fraction |
|
[ l ]
| |
aqgueous layer EtOAc layer
|

as n-hexane layer |

aqgueous layer n—-BuOH layer EtOAc fraction
(26.1g)
| |

| | evaporated to dryness

discard n—-BuOH fraction

|

partitioned with n-BuOH | same treatment |
|
|

Fig. 2-5. Fractionation procedure for obtaining physiological active substances

of Xanthium strumarium L.
— 52 _



Savhels] J9e 80% McOHE 4N7H4 48] 857 F&3te] o3} F ofol
2 A Axste] MEE £FEFF 2%k @ % 3§

-hexane, chloroform, ethylacetate ¥ n-butanol® <24 o & HFuj

50
45 —
40

== E S e
25 — — — e
[ 250

20 N N N | 0500
15 - - - -

10 — = = -

Width(mn

Cont. Total Hexan CHO3  EtOAC  BuOH
Concentration(ppm)

Fig. 2-6. Effect of organic solvent—soluble fractions of Xanthium strumarium L.

on growth of Phytophthora capsici.

5SS A7l a"2-6, 2-7¥9 2
acetate, ButanolZo 2 Z7Z} #u] F&E3le] IdHF Y FALE AsA 7= &2 9
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Fig. 2-7. Effect of organic solvent-soluble fractions of Xanthium strumarium L.

on growth of Phytophthora capsici.
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Ethylacetate layer

|
| 0.IN HCVEtOAC
|
|

| |
EtOAc layer aqueous layer
|
evaporated to dryness | neutralized 0.1N NaOH/EtOAc

|
|
|
|
| | |
|
|
|
|
|

EtOAc soluble aqgueous layer

basic fraction (140mg)

TN NaHCOs/EtOAC

| |
EtOAc soluble aqgueous layer
neutral fraction (3.62g) |
|  neutralized with 1N HCI/EtOAc
|
|

EtOAc soluble aqueous layer

acidic fraction (1.27g)

Fig. 2-8. Fractionation procedure for obtaining ethylacetate soluble layer.
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Fig. 2-9. Effect of acidic degree fractions of Xanthium strumarium L.

on growth of Phytophthora capsici.
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(Saururus chinensis)®] FEE5S 1159 A& YA o] 3k ddays i
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xanthostrumarin "W BAE AAT HAF A 52 ARt FHHEES 3 A
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albicansE WA E HEI A3 P aeroginosaE A3+ 3Fol oish 30
ng/mlol A = EEd A8 ars ey

o] & 3 8& Metachem nucleosil (Cig) columne AF-§-3te] MeOH : H.O =
o griEA FFE 254 nmolA HEH peakE E3F3FFe] Chromatopak
(Shimadzu Co.)o.2 43 A3 F%=7F 100%=2 HAXE-N-SDHEIA-S & 5
ASA .

AA ¥ XE-N-S1& UV/Visible spectrophotometer (Parmacia Co. Biochrom
4060)2 AF€3t] 200~900 nmoll A scanningd A3 215 nmelA Ho FF ==
Hetlew, GC/MSE Esto] #2418k 43, Fig. 3-40A Eener o] 3
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7F alF

W3] Expdrolo] WX QS HH(F 3-1), gRFE oF 88%9] wolgS
Hom, 10,0008 HeHE F xolE molx] ergkth shxRE 7,500 o A
1,000 ¥ 742 = dizFell vlE oF 2-5% AE wolgo] =kt 500819 ilEE
ol = tlzTol wa] oF 5% o] Wi o] #AE T

TF FHY ASS Hu(aY 3-2) ZE AYTFAA g7 2 Aol Kol
e A RE 5,00080 €F 250080 Kol A oFIF FoiA= A H AU

cont. 1/10000 1/7500 1/5000 1/2500 1/1000 1/500

Concentration (dilution)
Fig. 3-1. Effect of mixing solution of chitosan, chitosan-oligosaccharide and crude

extracts of Xanthium strumarium L. on germination rate of red pepper.
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cont. 1/10000 1/7500 1/5000 1/2500 1/1000  1/500
Concetration(ElA4HH=r)

Concentration (dilution)
Fig. 3-2. Effect of mixing solution of chitosan, chitosan-oligosaccharide and

crude extracts of Xanthium strumarium L. on seedlings growth of

red pepper.
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oF 4945 0] Wolg bl AT AT 1,000k 5008 Ao A= &3]

wolg oA 7k 2 Ao ehyt)
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cont. 1/10000 1/7800 1/8000 1/280 1/1000 1/50

=

Concentration (dilution)

Fig. 3-3. Effect of mixing solution of chitosan, chitosan-oligosaccharide and

crude extracts of Xanthium strumarium L. on germination rate of

radish.
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Fig. 3-4. Effect of mixing solution of chitosan, chitosan-oligosaccharide and

crude extracts of Xanthium strumarium L. on seedlings growth of

Radish.
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Fig. . Effect of chitosan solution on growth of cucumber.

Horizental line - Control(Distilled water)

,63,



eolo fE A%S WW(IY 35, Foo dolsh By A A%
100ppmel A 74 E7E 0™ 300ppm 74K = Bzl we) F7hEE 7
& vrehiglth SR 400ppmel A BTl vl 93]e A%l A3
gol Fasglrh AAF) F9E Soppmel A HF FALOH FEt S

groll wet A= a9l

ot

AL

Cont. & 100 150 200 300

Concentration(ppm)

Fig. 3-6. Effect of mixing solution of chitosan, chitosan-oligosaccharide and crude

extracts of Xanthium strumarium L. on seedlings growth of Cucumber.
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Fig. . Effectofchitosan solution on growth of Lettuce.
Horizentalline - Control (Distilled water)
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cont. 1/10000 1/7500 1/5000 1/2500 1/1000 1/500

Concentration (dilution)
Fig. 3-8. Effect of mixing solution of chitosan, chitosan-oligosaccharide and
crude extracts of Xanthium strumarium L. on germination rate of

Pulsatilla koreana.

,65,



g3 e] Fabdole] M= FFES AR A 3-9), 2,50081 744 €
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cont. 1/10000 1/7500 1/5000 1/2500 1/1000 1/500

Concentration(dilution)
Fig. 3-9. Effect of mixing solution of chitosan, chitosan-oligosaccharide and crude
extracts of Xanthium strumarium L. on germination rate of Aquilegia

buergeriana.
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Crop

o

Table 4-1.

Rice

Onion
Lettuce
Bean
Pepper
melon
Radish

Chinese cabbage
Welsh onion
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Y. A LG A9 A

-1 BRaE

WY AR ot AAATCIEY | HRES, FRAR 6~70F TYstol
20008 7] 100008 B4F gelo] FAE 0RF AEH F Gl

o] Ax3I

S Ao gAg g (1) IFAL, (2) M8 EF72 T2 %
Holl| Z1F B (spray)dt oS 1%-NaOHE&HAS 71 FwHo| AFsHo]

defe] YYHAES @ vhe A Azt

2

- 394 ZE A E(pelletd A ~3mmu2])

W 7 AIsE B9 dEE flste] Y AVlE 71 9AY EA & Ha
7b vk o] BAS @Adsty] flste] AAAES el g Wi AN,
HE(FH BEE), FE(EE $4E 9ste] s2E5 vdsiA 2A
stk AFAZA PVA 05%<F ofekv] ol (Arabic gum) 8%<2] H| &
2 &gl Abgett ZEAY] FAE VA Es dFHew &
7] wEel FAEE 1 FAE EESATtHE 4-2).

Table 4-2. Coating materials used in pelleting

REL i 4] o FE
A1k 30% 70%

A 22k 100%

A 32k 50% 50%
A4k 100%
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4w ER YA AR BR

U 0 PVA 05%, arabic gum 8%9 =2 Z Zo] ¥ & HFAAZ ALE3)

Py
1 7|4 S8l a9+ AAA 30%+2u470%+PVA 0.5%+Arabic gum8%
O0: 71EAN L8 ugd+H= 100% +PVA0.5%+Arabic gum 8%
M: 71 B4 S8 1 3+3E 50%+HE= 50%+PVA 0.5%+Arabic gum 8%
V: 1B 28] 13+3E100%+PVA0.5%+Arabic gum 8%
V: 713 &8 1932%
VI: Control
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Table 4-3. Effect of various coating materials on weight change of rice seed

after coating
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Table 4-4. Effect of various coating methods on germination rate of rice seed.
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Table 4-5. Effect of various coating materials on germination rate of rice
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Fig. 4-1. Photo. of coating seed using various materials.
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L=
d FAE potd @S AAIF A= ofd F4-63 2t

Table 4-6. Effect of various coating materials on growth of rice seedling in

raising seedling test.

A
A2 AT As(gr) | 9 em) | L3 (gr) 4 (cm)
I 5.0 0.16 18.8 0.10 12.6
I 5.6 0.21 195 0.11 11.1
m 53 0.20 194 0.06 9.3
% 5.0 0.20 17.0 0.06 9.6
VI 5.0 0.20 179 0.07 10.6

I, 0O, IV, V, VI :4aA- $2 €A JZA 7 =%

Fig. 4-2. Effect of various coating materials on growth of rice seedling
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Table 4-7. Effect of various coating materials on weight change of onion

seed after coating
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Table 4-8. Effect of various coating methods on germination rate of onion seed.
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Fig. 4-3. Photography of onion coating seed using various materials.
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Table 4-10. Effect of various coating materials on growth of onion seedlings

in raising seedling test.

E
AT A= (gr) +Z(gr) 7% (cm)
A ]
I 4.0 2.00 0.15 9.8
I 4.0 2.80 0.23 14.7
m 46 3.06 0.26 13.1
v 5.0 2.60 0.06 11.2
\Y% 4.3 2.13 0.20 13.6
VI 5.0 4.03 0.83 176

I, 0O, IV, V, VI :4aA4- $2 €A JZAA 7 Fx

Fig. 4-4. Effect of various coating materials on growth of onion seedling
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Table 4-11. Effect of various coating materials on weight change of lettuce

seeds after coating

FE S
TR Y AL —
e A2 A S
I 0.31 344.4
il 0.27 300.0
m 0.09 0.28 311.1
v 0.32 355.5
2). IYEAe A 4A dobg
42 ZYH T WL UA A Mol Lol A E 4129 2tk =Y
A M} VI A5 Holgo] tha v of= HEe id =D FE(IV)e] FF
o= Azkg.
Table 4-12. Effect of various coating methods on germination rate of lettuce seed.
AYA ] FF I il m \Y A% VI
rol-& 99 99 94 91 99 99
3). $H Efo] #A
FHE FAE FH Edold mFete] Wolss AN A= 34139 2

j=ie)

e

o}, wol&S 60% ~75% =
Table 4-13. Effect

g vheh L,

of various

coating materials on germination rate of

lettuce seed coated in tray test.
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Fig. 4-5. Photography of lettuce coating seed using various materials.
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5. S5 2%
FREE FAE potd S AAjEte] wol &S FAFSE Aib= ® 4-149F o] A

Table 4-14. Effect of various coating materials on growth of lettuce seedling in

raising seedling test.

}‘/\]j%% o 2= oz = o =5 i

%) AT A% (gr) 5 (gr) 7 (cm)
I 8.0 3.2 0.40 17.3
i 8.2 3.0 0.30 17.1
m 8.0 2.8 0.40 155
v 7.3 3.3 0.50 18.7
\Y 8.3 3.1 0.45 17.4
VI 8.3 3.7 0.60 185

[, I, I, IV, V, VI : 49A4- 2 Z®A H2AAY T7 F=x
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Fig. 4-6. Effect of various coating materials on growth of lettuce seedling
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Table 4-15. Effect of various coating materials on weight change of chinese

cabbage seed after coating
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Table 4-16. Effect of various coating methods on germination rate of chines cabbage seed.
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Table 4-17. Effect of various coating materials on germination rate of

chinese cabbage seed coated in tray test.
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Fig. 4-7. Photography of chinese cabbage coating seed using various materials.
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Table 4-18. Effect of various coating materials on growth of chinese cabbage

seedlings in raising seedling test.

EN i
AT % 5 (gr) 3 (gr) <% cem)
A g
I 8.3 45 2.1 158
I 8.3 4.1 1.8 12.3
m 8.3 44 19 13.3
v 8.6 4.3 1.1 12.3
\Y 8.6 5.0 2.2 145
VI 9.0 4.9 1.3 135

[, IO, I, IV, V, VI : 49A4- $2 Z®&A JZA T/ Fx

w
o
u
LY
]
L]
L]
™

Fig. 4-8. Effect of various coating materials on growth of chinese cabbage

seedling
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Table 4-19. Effect of various coating materials on weight change of welsh

onion seed after coating
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Table 4-20. Effect of various coating methods on germination rate of welsh onion seeds.
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Table 4-21. Effect

welsh onion seed coated in tray test.
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Fig. 4-9. Photography of welsh onion coating seed using various materials.
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Table 4-22. Effect of various coating materials on growth of welsh onion

seedlings in raising seedling test.

A
- bR dFgr) | 94 (m) | <5(gr) <% (em)
A
I 3.0 0.45 22.8 0.043 7.5
il 3.0 0.40 16.4 0.040 6.1
m 3.3 0.50 22.7 0.053 59
v 3.0 0.38 18.8 0.038 4.5
\4 2.6 0.48 175 0.053 59
VI 3.0 0.53 19.7 0.056 7.4
I, I, I, IV, V, VI:4eA- &2 294 fJ2A9 F7 F=

Fig. 4-10. Effect of various coating materials on growth of welsh onion seedling

,86,



olE F FAe RAL A7) WEow Yzsh
Table 4-23. Effect of various coating materials on weight change of bean

seeds after coating

73 SRR S
2 A Z 237 (g) = 7H&(%)
- 16.76 132.1
. 16.50 130.1
12,68
n] 16.18 1276
v 16.70 1317

A4 TP F Wb AN Wols S FobR A: ¥ 4-24% 2ot
of AnzRE WA 97% oo Wl UuuU. Fe| A :YAY FF
o @ FFe A9 WA W Aoz e

Table 4-24. Effect of various coating methods on germination rate of bean seeds.

YA TF I I m v \4 VI
hol& 99 97 100 9 97 100

+
o
it

HREEH T T Az FEet

2 ehigith 3 B4 g gt 2ee O+ 9

2
o
i
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o
2
=
A
iyl
N
)
o
v
rlo
2

Table 4-25. Effect of various coating materials on germination rate of

bean seed coated in tray test.

A 9] 7 I il m v v VI

ol& 90 80 80 85 90 95
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Fig. 4-11. Photography of bean coating seed using various materials.
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Table 4-26. Effect of various coating materials on growth of bean seedling in

raising seedling test.

AL
a8 AT A= (gr) % (gr) & (cm)
A
I 11.3 2.8 1.40 14.1
I 12.0 2.5 1.65 165
m 12.3 2.7 1.55 155
v 12.5 2.9 1.75 16.3
\Y 13.0 2.5 1.60 16.2
VI 12.3 2.8 1.60 16.2

I, O, I IV, V, VI : 49A4- 2 Z”A J&ZA T/ F=x

Fig. 4-12. Effect of various coating materials on growth of bean seedling
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Table 4-27. Effect of various coating materials on weight change of pepper seed

after coating

ERT € A A SE 5
- e =25 A (g) Z718(%)
I 1.30 213.1
I 1.28 213.3
il 0.61 1.34 219.6
I\% 1.30 213.1
2). IEEA] A HA Loy
FA2 FYF T wolH Ao A wolgS Srol A= ¥ 4-283 2gkth o
A2 REH QAR 97% o] Ao woles YA 139 AS mue EH

g FFE 719 WA de sow Azhd

Table 4-28. Effect of various coating methods on germination rate of pepper seed.

YA TR/ I il il v v VI
ol & 97 90 95 95 100 100

FRE 15 FAE FH Efeld gFste] WolE S AN A= E4-29904
Benpel o] uF T A®YA DME), IFEH=E)7F 7R e 3s uE
Wt & 4= 929 Jd&7 g5 & + A

Table 4-29. Effect of various coating materials on germination rate of

pepper seed coated in tray test.

ARA ] FHF I o m v \Y VI

Hol& 95 80 80 90 100 100
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Fig. 4-13. Photography of pepper coating seed using various materials.
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rir

3 4-303 o] YAlRE 4=

Table 4-30. Effect of wvarious coating materials on growth of pepper

seedlings in raising seedling test.

AR
9] e A% (gr) o (gr) 7 (em)
A
I 8.0 1.00 0.40 10.0
o 9.2 0.70 0.40 10.0
m 6.3 0.80 0.43 8.5
v 8.6 0.83 0.43 9.9
Vv 8.7 1.13 0.56 11.6
VI 9.0 0.90 0.50 11.1

I, IO 0, IV, V, VI : 49A- £4 3y JZA9 £/ F=x

Fig. 4-14. Effect of various coating materials on growth of pepper seedling.
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Table 4-31. Effect of various coating materials on weight change of oriental
melon seed after coating.

T E] S
‘{r‘i“ iF/] Zi 1= a0 T
T o 47 = A =780
I 3.10 326.3
I 3.20 336.8
0.95

il 3.38 355.7
I\% 3.65 384.2

Table 4-32. Effect of various coating methods on germination rate of oriental

melon seed.

SR A Y T I il m v v VI
hol-& 95 92 94 96 96 95
3). $7 Edo] A4
298 Fe) FA4E SR Edold] BEstel Wolg s A At H4-330014
ui vhsh Rtk o] AvERH ZYA M) 9 A4 de g dEue @
F Attt

Table 4-33. Effect of various coating materials on germination rate of

oriental melon seed coated in tray test.

SAPA TH I il m v \ VI
ol& 9% 85 90 90 90 95
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Fig. 4-15. Photography of oriental melon coating seed using various materials.

,94,



ER)

i,
ofN
2L
il
o
@]
S
1
n
o
i
>,
ol
ot

rlr

fol wolg g AR Aub: E 4-34sk 2ol Ui
2 g5ttt
Table 4-13. Effect of various coating materials on growth of oriental melon

seedlings in raising seedling test.

S
. e A% (gr) << (gr) =7 em)
A 2]
I 56 2.2 1.46 21.2
o 56 2.5 1.83 14.3
m 6.3 2.9 2.30 16.8
v 5.0 1.7 1.30 14.1
\4 56 2.7 1.70 154
VI 6.0 3.1 1.60 125

I, I, I, IV, V, VI:4eA- &2 294 fJ2A9 $7 F=

Fig. 4-16. Effect of various coating materials on growth of oriental melon seedling.
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Table 4-35. Effect of various coating materials on weight change of radish

seed after coating

:rL = T E] Z]H 7‘” i%] :[5;
B A =25 (g) 7 (%)
I 1.74 155.3
0 1.70 151.7
- 112 1.65 147.3
v 1.70 151.7

2). AEFA] Al HA Tots
TAE AGE F oA A Woles Lokt A= E 4-363 BT A
2 88% olde] 2 WolsS YT

Table 4-36. Effect of various coating methods on germination rate of radish seed.

FTRA e TR/ I il m v \Y VI

ol & 90 88 90 91 90 89

ek e AlSh gglol F FAe] wol & WP B Ao Uehgth
Table 4-37. Effect of various coating materials on germination rate of

radish seed coated in tray test.

A e FF I il m v \Y VI

ol& 90 89 88 90 90 90
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Fig. 4-17. Photography of radish coating seed using various materials.
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Table 4-38. Effect of various coating materials on growth of radish seedlings

in raising seedling test.

ZARH
i A % (gr) <+ (gr) < %(em)
A 2]

I 5.0 4.00 0.75 19.8

o 5.0 4.80 0.73 19.7

I 4.6 3.86 0.76 16.1

v 5.0 4.00 0.86 16.2

Y 4.3 4.13 0.80 16.6

VI 5.0 4.03 0.83 16.6

LI ML NV, V, VE: de- 33 294 3349 57 2=

| R adane gend

Fig. 4-18. Effect of various coating materials on growth of radish seedling.
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) AgAs
2 Ao AlgH AMse A - AE A9 Abopel| A A= Xanthium

strumarium L.($=: =amvla])s AQFHste] 7, Adg & A183F9

2) A=l =A

it

wmvke] FEoe 2AE A B

il
>,
Al
w
(@)
o
[lje]

i

evaporator (EYELA Co. Japan)® &3 F&9 1 L&

SLAH O EE o gale] B FHaAT

L

‘IQF
FeEe 3
dolA FE3te] filter paper® oj3hd F, FALE W H5 Jyow defd B
@

o] A E Al xanthostrumarin WA S A Aste] &

o F#EHE ARV kel B AP ALE 9

1
=
T, 7F9] a" 44 B/ 3% AdERE AdAste] ARgskdth

o

N g F

i)
fr

AT ASA= AT F$- LB agar (tryptone 10 g, NaCl 10 g, yeast

extract 5 g/L)

S5 FE Y agar (yveast extract 10 g, peptone 20 g, glucose 20

il

g/L) 183, ZFolx= YM agar (veast extract 3 g, malt extract 3 g, peptone 5 g,

glucose 10 g/L, pH 55)2 AF&3t
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4) &t & ¥ = Minimal Inhibitory Concentration (MIC)3 74

7}) Agar Diffusion™

18 ~24A17F vl %3H(A. fumigatuste 79 wW &3 slantZ 5B ZA 3 spore §95
ARR) ZE AR 23E Aol 2t F Als 20 b H7kE A %39 paper
disc (¢ 6 mm, Whatman Co.)E <& %1, 28C(EX, &3Fo])et 37CAT)oA 24

A zF vkl th, &t E testi clear zoned HAFFE st e 50, 100, 150

2200 pgdl Lo wE IvadE HESAT. Fud 229 g Agatol
St-% agar plate]ol A7)3 TLC plateE il 30837 ¥x13 3 TLC plateE A

Asta, 37CoAA agar plateE 24A17F 8RS Wl spot F919] clear zone A

T2 gelsta

d

}) FDA (fluorescein diacetate)

FDA Z74 & Chand 5(1)°] "HE& WEste] A&ttt =, dia52719 A8
T 175 ulek A8 20 Pl AEY 344) 96 well microplated] i1 30Tl A
407 v -, 0.2% FDA (obAl=ol &3) 5 uL& F7bsto] 903t wigFs A%
39 th. &3 &9+ microplate reader (Bio-rad Co. Model 550)& A}-g&3dte] A&
o] At ol ~H| oAl ¢ gk FDA al4t=<l fluorescein A FS FF = 490
nmol A 23 o AKFEE 655 nmollAl FAHsIHRoH, drades Alse HF H

w7k Aol wA Helstect.

6) Az

At AEF(SNU 668), #l AGAEZ} AEF(NCI HI703), & Ak Al Z5(NCI
H 522), A¥4¢ AMEF(LN CAP clone), S4F A EF(Clone M3) 2 thdek A=
F(HT29)= 10% fetal calf serum, 2 mM glutamine®] % RPMI-1640 medias
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Abgslgar, A MEFQ Hela cell® 7+t A X2 HepG2 cell2 10% fetal
calf serum, 2 mM glutamine®] 3% F10 mediaZ Al&3tF o, =83 AEF9
Saos2 cell 2 A+ A4 F A FolA 2 (Human Normal Skin Fibroblast)© 10%
fetal calf serum, 2 mM glutamine®] % DMEM high glucose medias A}-& 3}

o] 36T, 5% CO- incubatoroll A ) %3} ).

7) Trypan Blue Exclusion Assay

0.4% trypan blue 50 pLol| trypsin®] Hz#gd AE 50 pbe ¥ 4e& I,
hemocytometerel 2 il 1% $ A|E4Z Al°] viable cell countingS A] 33} S t}.
8) HWlF AEXLAE ol & F=E2 FIFaIMTT assay)
At MEF, A AEzF AFTY AEF, S AxF, Fg AEF, F5F
A2, APAt AMEF, SAF AT 2 RIE ZA9F Hdfot AlxFE 717 i

E¥eo] EAWHe 3-(4, 5-dimethyl-2-tetrazolyl)-2, 5-diphenyl-2H tetrazolium
bromide (MTT)AALS &tk =, dis547d 9 AE 1x1071% S 180 nle]
Hj okl o] R3-A17 96 well plated] #5383l 37T, 5% CO. incubatorol Al 3}F %<t
kst & dAH o FAE FEFE 10 us HUbske] 24A17F kst wiek
% 5 mg/ml %9 MTT 10 plg #H7Fste] 447 ] wj%ksta, A= 180 pls
AAG v DMSO 150 wls #7bske] rockerdl A 20%3F &5 Frh ELISA
reader (Dynatech Co.)Z& ©]&3le] 570 nm 3IZA O. D& &AHso FAdza=s
AAstdon, fxatow FAAE = SvlE A& I V]Sl AR =

shetAl e} ddauE v - AESHY] $18te] etoposide, cisplatin % 5-flurouracil

o) it % Fekd Bl B - AA
2 Py BAe 2o - FAE Fig. 3-1014 miEnksh o] mmwe] 300
g(@ % AME FREE A8Se 38 9% FES 2 FHF A5 FEAA

- 105 -
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L& dH2 % odolAlHo]EE o] &t Y FEetaL, 72 FEES WA T4
2 7149 670 fractiono & o] F
st At 2 FAEAE HES te, w5AS AT WusE &3AA TLC

(Silica gel 60 Fos) S Abg3lo] A EAsta Aol 43 signalS silica gel

e
EL
32
v}
S
-
Z
jab}

92
I
ft
i
BN
ot
ﬂ°*'
off
H

columns Ab&3te] Btk ®8® &7 HPLC (Shimadzu LC-10AD,
Shimpak column Cig) ¥ GC/MSE T3dlo] EAslo] Ao} BExpzks dalslggo
o, AAGH Fo] gt

AH&-3te] agar diffusion™

o_>L

B4 & E coli K-12 ¥ B. subtilis PCI-219F%
o7

g 9 FPY BAY 2o AAE el muvte 95 FEAS qH= 3

o dolA H o] o]-§ste] ¥ F=sidtt A47te] FEES WA T4, A, 4@
71 AN FE3F F E coli 2 B. subtilisE O 2 agar diffusiont &2 &
TS HES A3 oH2 9 dyolAHolES T4 9 A FEEA T
FaadsE HEHATA I mAA). mEkA, ols FEE=S 449 s® 345

of &S HEZ A3 50 nge sEoA cHokAHoES] T FEEHU

2) 33 spectrum

4 FEET dHE 4 FEEXE-N9 IHaArt pg eFsidenz o

g sty g spectrumsS ZASIAY. FEE 10 pgol U ddasdes %
5-20] A HiE=we} o] ok AT ST, Y SAAT 6 FE v Eele] A
= HAdA a7l Cryptococcus neoformansd A= I E3E el
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Table 5-1. Antibacterial activity of each extract by various concentration.

Test strai
SV B li K12 B subtilis PCT 219
Samples (ug)

Inhibitory zone (g, mm)

50 15 13
1
CEN 00 16 17
150 17 21
200 17 23
50 8 9
<A 100 10 11
150 11 13
200 115 15
50 ~ -
100 7 -
XEA-N
150 85 10
200 105 11
50 - -
100 — 6
XEA-A 50 ) )
200 — 9

Symbols; -, no inhibition

- 107 -



Table 5-2. Antibacterial spectra of extract by neutral ether.

_ Sample XE-N (10 ug)
Strains
Inhibitory zone (g, mm)
Gram-positive
Mycobacterium phlei KCTC 1932 12.5
Staphylococcus aureus KCTC 1927 10.5
Serratia marcescens 75
Streptococcus equii 13
Streptococcus zooepidermicus 75
Bacillus megaterium 8
Bacillus subtilis 75
Bacillus thermoglucosis -
Bacillus licheniformis IFO 12197 75
Gram-negative
Escherichia coli K-12 10.5
Escherichia coli KCTC 1923 -
Pseudomonas aeroginosa KCTC 1930 9
Pseudomonas fluorescens KCTC 1645 13
Enterobacter aerogenes KCTC 2190 10.5
Salmonella typhi 75
Proteus vulgaris 9
Yeasts
Cryptococcus negformans 75

Hansenulla anomala B-7 -
Fungus

Aspergillus fumigatus TFO 5840 -

3) FDA methodell 93t =mvle] FE&9] It gt
wuntg] 255 T FHPA o adE= AF7A agar diffusionH S AFE-Ete] &
Atttk Agar diffusiond 2 A|R2] 24k, wiA T A2, FAte]l 275 = He

oAlM Algel wheh A FASI F9= vk webd, dAuGS T3 St a e

ot



BEFEA S stz S8 Al @ato] AAbele= ol ZH oA AE ARE st

-

fluorescene diacetate (FDA)W & AF&3lth 4 Fdaxrt d5d FEES U
Fo® FDAEMZAS &9str] 9f&] XE-N (dlel=2e] T4

dolAlH o ES] T4 FEE)S UoR IansE AT ® 5-394 ®<l
ulo} o] Ao mXA MIS E coli, P. aeroginosa, S. aureus L &X< C

FE
albicansE Ao 2 HES A3 P. geroginosaE A3 37Fo] dia] 30 ng/miol
o

NE Fg A Ens Jea

Table 5-3. Antimicrobial activity of XE-N and XEA-N by FDA method.

Wavelength 490 nm (FDA) 655 nm
Samples E p S c E P S c
Control 1.101 1485 0.715 0539 0.171 0.171 0.294 0.371

30 ng 0943 1.634 0.666 0507 0.201 0.372 0.291 0.339
XE-N o0 ng 1.017 1.624 0.667 0514 0.206 0.352 0.269 0.349
100 ng 0964 1622 0.700 0.479  0.207 0.348 0.286 0.317
30 ng 0907 1474 0.608 0477 0.190 0.398 0.281 0.325
XEA-N 50 ng 0917 1568 0.667 0.536 0.183 0.366 0.302 0.384
100 ng 0910 1525 0.683 0526 0.192 0.350 0.289 0.366

Control 1.391 0543 0.578 0.559 0175 0.180 0.245 0.371
1ng 1237 0641 0653 0494 0.197 0.195 0.258 0.319

XE-N 5ug 0935 0693 0550 0482 0221 0.282 0.215 0.292
10 ng  0.816 0.738 0556 0.516  0.228 0.362 0.233 0.321

1lug 1110 0.730 0501 0475 0.209 0.246 0.238 0.310

XEA-N  5ug 0970 0616 0494 0497 0234 0272 0.213 0.323
10 ng 0873 0.718 0506 0.501  0.283 0.334 0.187 0.310

Symbols: E, Escherichia coli;, P, Pseudomonas aeruginosa; S, Staphylococcus

aureus; C, Candida albicans.

- 109 -



4) JdH 2 T4 FEEXE-N)Z5FH 3, ddd 549 8 - A~
Leaf and Seed (300 g)
|

Boiling water extract (1 L)

Ether extract Ethylacetate extract
| |
| | | | | |
Neutral Acid Base Neutral Acid Base
(XE-N) (XE-A) (XE-B) (XEA-N) (XEA-A) (XEA-B)

(495 mg) (377 mg) (51 mg) (214 mg) (305 mg) (37 mg)
|

TLC analysis (Silica gel 60 Fasy)

| Developed CH>Clo-Ethylacetate (9:1)

Silica gel column chromatography

| Elution with CH:Cly-Ethylacetate (9:1)
HPLC (Shimpak ODS column)

| Elution with Methanol-H>O (6:4)
Purified compound (XE-N-S1: 76 mg)

Fig. 5-1. Scheme for isolation of antimicrobial and antitumor compounds.

Symbols: XE-N, Neutral ether extract; XEA-N, Neutral ethylacetate extract; XE-A, Acid ether extract;

XEA-A, Acid ethylacetate extract; XE-B, Basic ether extract; XEA-B, Basic ethylacetate

extract.
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T FE=S WEeE Ay
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(Silica gel 60 Fu)Z HA3ATH AAEolZE CHCLS oldolAElolES 747t
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9:19] wl& 2 &35t ALE35F o™, short wave UV lamp (254 nm)= &9213k 2
I REXI7F 0.71 (S1), 059 (S2) 2 0.39 (S3)ZA Al 7H9] signale] A&t TLC
plate assayE %3dlo] &Aool -43F signal S1, S2 2 S32 silica gel column<
o]-g3te] 4zt Reletdtt weEld SIS HPLC (Shimadzu LC-10AD, Shimpak
column Cis, MeOH : H:O = 1:1)E o] &3}o] £33 A3} retention time 20.664%-l|
A peak’} UERoY A#e] EFgEo] FEIOE Second-HPLCEA A AAZ=
T8tttk &3 8 Metachem nucleosil (Cig) columns AR&3te] MeOH : HxO =
6:49] §M=A FFE 254 nmol Al HEE peaks EFSIATE 1¥ 5204 ®ln}
9} o], 224778 A single peakEA] AZ¥ A 2™, Chromatopak (Shimadzu Co.)
o8 AR A, &RV 100%2 BAENES & 7 T GAE XE-N-S1&
UV/Visible spectrophotometer (Parmacia Co. Biochrom 4060)2 AF&3}lo] 200~ 900

nmol| A scanningd A3 19 5-3o|4 ®HEnre} o] 215 nmolA AW FFEES
et glon, GC/MSE &ste] FA41s 2y, 17 5404 Henkel o] EA}sFo]
24891 A EA = 9 H
g -
\ 1.
|II g =t
|
I 'I B
| ! -
|| BE P
| Ft
1 - W B
'3
i 1'- : 48 5
] i i
|\ E .
s 1
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S EE - : @@ 38"
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Fig. 5-2. Purification of XE-N-S1 by second-HPLC.

- 111 -



Eart Wavel
End ¥avelengl
Temperature
Plot Slep
Sram mode

Scan speed

th

e e i

.00

150

e —— T e
ar = b S |
Tl 1
- e —— -
E i |
R : | » res b o e v . ®
B et i —
. I H
1 I ]
D e e R LT ]
Fa= b i bus i...8
i
- .

=1 1 ., ' i+ -

T vl s a8

-d y 1

LR o L s g i ] _1_:.--_ alyig oot

o b | — e [ P ot - _—a—'.-.-.;.
' 1 f B

] -.l-i..-;-." | LA e - S (-8

4 1 | T8 SN it N e <

¥, t

B L —

]
gl B B s ]
e s e = e e bt o
i | i i N .
PO SR R .

]

= i i = o= i
R RO N T |
e m e e —— 1

. g s e

N
; E AR i 3 i
| - .| _.._.....|r. !

Fig. 5-3. Absorption
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il

of ZU& FA3 A silica gel columng AHE3dte] E@stdv. E8® XE-N-S3&

HPLC (Shimadzu LC-10AD, Metachem nucleosil Cis, MeOH : H.O = 6:4)5 9]
#2438t A3} retention time 10.735% 9] peak’} mainoZ FAEE 91%E K
8979% 9] peak’t EgE ol YHEWTHZAI wAA). olE IJF=S @]

Second-HPLC (Shimadzu LC-10AD, Methachem nucleosil C18, MeOH : H:O =
Aol A AAZ A retention time 2027579 @Y peakd S <l
3= BAFS A At GCO/MSE S 3 Ay, EAE 26290 @Y
gleAARt Al & Fd o EaHe Ao Hol Fds] Eetdd 4=
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6) Ether 2 FE=5XE-A)ZFE 3, 34 549 &9 - AA

Faart ded XE-ARRH @, I 289 #2 - AA= XE-N9| A
AR sde FHES AT WA FF F5 S A% MeOHE &34
S TLCE At AMem 2% CHoCLe ethylacetateE 247 9:19] v &2 &g
sto] Ab&EtH o™, short wave UV lamp (254 nm)2 &lgk A3 Rfx|7} 0.74 (S1),
0.63 (S2), 0.55 (S3)¢} 0.38 (SH)=E 4 F7F9] signale] HEE AT o= signalel gk &
T&A42 TLC plate assayE E38te] &Ask A3 3 719 signal &, S1, S2, S3o4 2+
7V g s e webA ol5S EEEy] 98 TLCRA A%E 722 55
H& silica gel 60 columnol FX& 5, 919} wdg &rj& Ab&ate] &gk 1 4
4709 signald RE7b &old XE-A-S3& g dlemn, HPLC (Shimadzu
LC-10AD, Metachem nucleosil Ci;, MeOH : H;O = 6:4)2 o]&3lo] EA3 ZAu}

o

retention time 11.222%9] peak’} maino.® AA 7} R2%E HJ o 8

7h of £ ol vyEEY. ol EdS dEdEr] fa &uixdE Este] HPLC
(Shimadzu LC-10AD, Methachem nucleosil C18, MeOH : H,O = 1:1D)& AA 3 oL
(A3 mAA), XE-N-S33 w742 A el #aixe= AS0R Hol o] =4 &3

sl =gAT Aow FAHHN.

7) dEotAEH o E T4 FEEXEA-N)ZYE i, &4 Edo 2 9L A4

g 9 FdEHE dSE A Rawige] o dolAEHlolE F
(XEA-N)ZFH 3, &g =49 #£8 - A= XE-NO ZAAAI} sd3 3
Moz Fgadrt. WA F5F 55948 Ao vz &3A1z1 F, TLC (Silica
gel 60 Fos) 2 EA413FA T A2 CH.CL9 ethylacetateS ZHzF 9:19] v &2 &
gato] ARl o™, short wave UV lamp (254 nm)=2 &<Qlgh A¥} RfX|7} 0.73 (S1),
061 (52) 9 046 (S3)22A 3 T/ Edo] AEHATh TLCEA ZA}E nEom
TN silica gel 60 columnol FX3 5 918 Fdg &ujE AbEste] =3t
I A3 XEA-N-S25 #g81e HPLC (Shimadzu LC-10AD, Metachem nucleosil
Cis, MeOH : H:0 = 6:4)5 o] &3te] A AA|3 A retention time 14.691%9] ¢

peak¥lo] FAHAA T, o] =& FEZF wE AZE el 2= At

- 114 -



2 EtOHol| &sfato] Ah-g38t9lEd, XE-A9 XE-B ¥ XEA-A¢ XEA-B: & &
= A eFdkth 2 AlEel Wi GAE AATEMIC) = E 3-49F 3-59 YERH
vpo} ko] HelLa Ag%t AlEol Wt Idax= XE-N-S
XE-N-S3% 53 32 e At HepG2 HeAl 2ol i3k Fotasts 257,
XE-N-S1# XE-N-S3¢] =4, HT29 tidetAzel gk Fast= XE-N F5=
7} XE-N-S1¢] Edo] $538t91, Saos2 ZTHFLAZA g Fdane

XE-N-Sl°] 7} At XE-N FE=% ¢

XE-N-S37} 7+% 98l a, XE-A-S3, XE-N-S1 54 % 93 a32 eyl
t}. Clone M3 SAFAd A thak &ddd = XE-N-S1o] 7 43 E# o]
t}h, Ao Alg3 FEE3 AAEF XE-A, XE-B, XEA-A % XEA-B F=&2&

ool 2 =3
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=
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Bl ARt o =2 F9ads A S Aem Az, £33 HSF A3 4
& IR Aol Higk A4F FEE U AAEY] AMESALS 2ASH] 98 7]
Zo A #AE+= doA etoposide?t cisplating FYEe] Hw - HES E A
XE-A, XEA-A % XEA-B F&=° 7 540l wsken, XE-B F&=
etoposidecl H]3l G o®m =Ao] gkt W XE-N-S13% XE-N-S3 542 3
A AIQD etoposide Rt =2 =4S YeUglon, XE-A-S3 522 etoposideH.Th=
ZAo] ko) cisplatinEthE 2kt o3 AERE B AFdA By - A

Ad =42 5, & 2 IR F3lo] Jdoem Aol = XE-N-S1 =2l

H

o~

date] WAl TEAYS £F Bl glovl, £, FYRIE Filol Yot B
@ 2o A AT FUE AT F UdE 208 JE B Aot
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Table 5-4. Minimal inhibitory concentration (MIC) of anticancer agents tested

against SNU668, HelLa, HepG2, HT29 and Saos2 cancer cells.

MICs (pg/ml) in each of human cancer cells® tested

Samples
SUNG668 Hela HepG2 HT?29 Saos2
XE-N 228.8 1109 1109 55.4 13.8
XE-A >1625.0 >1625.0 >1625.0 >1625.0 NT
XE-B 1250.0 625.0 625.0 312.5 NT
XE-N-S1 109.3 27.3 217.3 54.7 <13.6
XE-N-S3 365.0 46.8 46.8 93.7 NT
XE-A-S3 650.0 162.5 81.2 325.0 NT
XEA-N 425.0 425.0 425.0 106.2 106.2
XEA-A >1800.0 >1800.0 >1800.0 >1800.0 NT
XEA-B 1700.0 1700.0 1700.0 1700.0 1700.0
Etoposide 125.0 250.0 125.0 125.0 250.0
Cisplatin >75.0 50.0 >75.0 >75.0 75.0
5-FU 7500.0 5000.0 2500.0 >7500.0 5000.0

Human cancer cells®: SNU668, stomach cancer cell; HeLa, cervical cancer cell; HepG2,

hepatic cancer cell; HT29, colon cancer cell; Saos2, osteosarcoma cell; NT, not tested.
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Table 5-5. Minimal inhibitory concentration (MIC) of anticancer agents tested

against NCI H522, NCI H1703, LN CAP, Clone M3 and HSF.

MICs (pg/ml) in each of human cancer cells® tested

Samples
NCI H522 NCI H1703 LN CAP  Clone M3 HSF
XE-N NT NT NT NT NT
XE-A NT >1625.0 203.1 NT >1625.0
XE-B NT 625.0 78.1 NT 625.0
XE-N-S1 <6.8 <6.8 217.3 13.6 54.7
XE-N-S3 NT 46.8 <5.8 NT 46.8
XE-A-S3 NT 81.2 20.3 NT 162.5
XEA-N NT NT NT NT NT
XEA-A NT >1800.0 >900.0 NT >1800.0
XEA-B NT 1700.0 850.0 NT >1700.0
Etoposide 250.0 125.0 125.0 125.0 250.0
Cisplatin 50.0 50.0 50.0 >75.0 75.0
5-FU 5000.0 5000.0 5000.0 2500.0 5000.0

Human cancer cells® NCI H522, lung adenocarcinoma cell; NCI H1703, lung squamous cell
carcinoma cell; LN CAP, prostate cancer cell; Clone M3, melanoma cell;, HSF, human skin

fibroblast; NT, not tested.
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7H APAE
BoAgo Agd Ase AY - AE AG abopo] A AdE Xanthium

strumarium L.($=: Tavla])s A FHste] 7, Adg & 218319

4 56 wel uheh Emvle 300 g8l 2 A)E FRFE AHEstel 39

A4 FEo 249 5 45 FEAU L) odHZ 2 ddolAdHolEE o] &3
=2

of Bul FZet1, 2 FEEL v 4, A4, 97149 67 fractiono = 1ol
FEAY F4 NaSO2 A%2% F, v5s] I+ 2 Fgads Hded ug,
wEols swpol WEre R §3|AA TLC (Silica gel 60 Fu)S AHE3Le] AA 54

ol
3lal g o]l 43 signalS silica gel columng ARESle] Eglstdvt EH

=22 HPLC (Shimadzu LC-10AD, Shimpak column Ciz) 2 GC/MSE £35}9

He

Alsto] AAZEer FAES Rl o, GAHRY Fo FdAd EHo IS L
coli K-12 % B. subtilis PCI-2195F+Z A}-&3}o] agar diffusion® &2 &Hel3sFi o).

o) woly AE

R

(E

oldAS HESY] $18te] AmesH(12)& o]&3te] ol
Aol fFHE At Salmonella  typhimurium  TA98 % Salmonella
typhimurium TA100< st=4F W FAIZD viFe] 100 nls 7HsE § XE-N (ether &
4 F55) 9 XEA-N (ethylacetate 54 FE=)9 HF T=& 22 1 pg/ml, 10
pg/mlz ZA|8fe] B33, 0.1 M phosphate buffer (pH 7.4)% AA & o] 700
7k HEE Sk o] AL 37ColA 2013t incubationdt ¥ histidine/biotin®] X
7Fe top agarE 2 ml® 7}sle] & &£%3F 3 minimal glucose agar plate’dol #H 3
BEAIZ F 37T A 48417 wiFEle] His' H7Wo] colony+E AlS3le] EdW
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oldA e HHEE HAAFUT. WHolY o RE 4-nitro-o-phenylenediamine (NPD),
4-nitroquinoline-N-oxide =~ (NQNO) % N-methyl-N'-nitro-N-nitrosoquanidine
(NTG)E HE=T-2A4 v}

2h) Al Z v ¢

MEFE Raw 264.7(HA A ¥ESFE) 28]32  Chinease Hamster V79  (lung
fibroblast) & S4d¥ddetomry £ wol 10% FBS (fetal bovain serum)@}
1% antibiotics (streptomycin /penicillin)7} 4% RPMI-1640 ¥ A& A}&3}o] 3
7C, 5% COo0ll A w3}ttt

mh) @bk A

V79 cell2 2437F wiekst & 200 cells/ml ©] H =% ZA3Fo] dish (60 mm)E
10% FBS7F $hfr®l MEM®#j Ao A 37C, 5% COM 71014 2A13F wf&Fshar, wf=]
& A7Aste] F8H MEMui Aol A& H7bgh &, vhAl 4A13F &< wi st
HBS (HEPES buffer saline : NaCl 0.8%, KCI 0.04%, NaHPO, - 12H.O 0.025%,
glucose 0.1%, HEPES 0.59%, pH 7.0)02 A& v, 50 pM H.0.7F 3 7Fe HBS
buffers ¥ 30&3F thAl wiek F 10% FBS7F H7Fe MEM#jAIE Yol 547t
Hj kst eh Al MEMHEIA S Al A3 99% wlereS H7hste] cells AAZ t
<, Giemsa staing o2 JAsto] MEFE FHIAY. AX AEES AR 73

7} Eate] 3k A8 HIMaY MESE EA ST

A A Ee IL-1p, IL-2 % TNFa® A& rat anti mouse IL-1p ©“&F& I
A (Endogen), rat anti mouse IL-2 @& % & 2 rat anti mouse TNFa ©&&
Ao} ELISAY S ol g3te] FA4stch WA 5¢10° cells/mlz tiAAELE A3}
o] 96 well culture plate®] 2z} wellol] 180 pl® 538t A3 =2 43 7}
ARES 20 p o 37T, 5% CO; incubatorol A 24A13F wi<Fstict. i<k &
Fste] Aol ut2 AFESAY, -20TolA BASAA AL IL-1

B, IL-2 % TNFaol ot AS9Z7 &3 #FAMS 2422l monoclonal antibody 7}

&

ol
2
o

coating® polystyrene microtiter plateo] W< A=z & §AS 242 Y3 37C
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ol Al 2A17F WA & M H3H T AlE ¥ Streptavidin-HRP7} 2

o] 2t & A (Endogen) & F-7Feto] 37Col A 1AIZF REEAZ T W8 - ThA] Al F g o}
S, 100 ule] TMB substrate €992 €o] 20~25ToA 30% &<k &A1zl & b
S AA AL H7Fste] ELISA reader® 450~550 nmoll A 30 oW & 1
=3tk =34 recombinant IL-1p, IL-2 ¥ TNFaZ Ztz} Alg3to] A

atlal, @9l= pg/mlz YERH AT

A} Wistar ratg ©] €3 chemoprevention mechanism®] T+
6% ¥ Wistar male rat2 SLC, Inc. (Shizuoka, Japan)2 Z5F-E & Hbo} A&
3t ar, ol rat 23+2TC, HUFE 55+10%E5 AIsta ®F, vte] ZolE 1243t
A Qyxrgor xdsto] ALt o wl A}E(CRF-1, Japan Charles River Co.,
Japan)®} AAGFE AFRo] FHSAL AP ES 747 Hutgly v oZ UiF
o, muvtele] GAEd FEE2 A4 AR 02% % 1% w2 H7hete
AFstH o HdEdd MNNGE 10% DMSO®] &8s 3 150 mg/kg b. w.2. 2 1
ettt = MNNG o] 443t 58 A57F &9 ARE 343t
Pz 10% DMSOZE 150 mg/kg b. w.2 2 13] 3 Fo3
o] AR = COE mHAAA EF AFHs

o

(e

Hj ko] 0.1 M potassium phosphate buffer (pH 74)Z 7}3F % glass teflon
homogenizer2 WwWalel] wlafsle] 7+ &N (20% w/v)S WHE9] glutathione &3
=R A&ttt %2 =9 glutathione %S Ellmane W (4)d] o dle] =A

SR, 1 TS 24 1 g 9§ umole® WERH A

Liver microsomal fraction®] w¥lz <Fo] 10 pgo] HEE A3 t}e, 2819
sample buffere} &3slo] 95CAA 5837F 7FE3 & FH|H acrylamide gelol| 60
voltsell 4 2417+ A 7] % 5 (Electrophoresis Unit, Hoefer Co., U.S.A)<S 3ttt #7]
d 53 gele] @l E-S PVDF membranel @ HAAMA| 7111 ©] membraned 5% skim
milk7} ¥-f¥ TBS buffero] 2ol 4ColA 147F W8] membrane?] H]Eo]A
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BAES Awsldth o] skim milkE A A3 3 membranes 1z Al p53
(Ab-3)= 1 : 500 Hl&= 3|4 g gdo] HFAIA A4 243 §HgAIZ]l & A
Zste] 22 3FA¢l peroxide Goat anti Mouse IgGE Yol A&o|A 1~2A7F ¥H&

39tk A& 3 membranes ECL detection kit (Amersham Co., U.S.A)¢] A A] ¢k

Egdor =X3 thS, X-ray ZE #AFAA HdEA WA signalS T3
%t}

Tawly FEE WA fFE HESZ fstd A€ S typhimurium
TA98 % TA1000] wigh WoldA AF ZAAE % 560 JeERUIUTE Woldore=
NPD, NQNO % NTGE Ar&3te] o724 vlastadon, Almdl
XE-N#} XEA-N¢ H%7} Z7lsl= TA9S 2 TA100 ¥ 52 E7WHo] colony<F
7 dizFel vl ®srl 324 @S S mFo] Hel 74 F

Aoz FAHAT

=2 WMol gl

Table 5-6. Mutagenicity test of XE-N and XEA-N using Salmonella
typhimurium TA98 and TA100.

Strains
TA 98 TA 100
Samples
Control Y 67
4-nitro-o-phenylenediamine (NPD) 1304 196
A-nitroquinoline-N-oxide (NQNO) 2000 552
N-methyl-N’-nitro-N-nitrosoquanidine (NTG) 5 199
1 pg 9 40
XE-N?
10 pg 12 14
1 pg 20 27
XEA-N
10 pg 23 61

Y": Revertant colony count

Y . XE-N; Ether neutral extract, XEA-N; Ethylacetate neutral extract.
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)

2) FAtkst

Table 5-7. Effects of XE and XEA series against H2O> induced cytotoxicity.

olr

Samples S cell count (SR %)Y SH cell count (SR %)?
Control 98+3 (100) 23+3 (23.5)
XEA-N? 66+6 (67) 25+3 (26)

XEA-A 84+7 (86) 57+2 (58)"
XEA-B 80+4 (82) 52+8 (53)°
XE-N 81+6 (83) 29+2 (30)
XE-A 83+3 (90) 6246 (63)"
XE-B 62+5 (63) 26+1 (27)
XE-N-S17 89+9 (91) 32+5 (33)

Control : S; no sample group, SH; no sample + 50 uM H>O, group (positive control),

Sample : S; sample group, SH; sample + 50 uM H>O, group.

'S SR (Survival rate) %= sample group cell / control group cell x 100.

? SH SR(Survival rate) %= sample + HyO; group cell / control group cell x100.

¥ XEA-N, A, B; Ethylacetate neutral (N), Acidic (A) and Basic (B) extract, respectively. XE-N,

A, B; Ether neutral (N), Acidic (A) and Basic (B) extract, respectively.
Y XE-N-S1; purified XE-N-S1 from Kim et al.(12).

* Significantly different from the control by Student’s t-test(p<0.05).

Chinese hamster V79 cell& ©]&3}lo] H.O2 =¥ A

&=
i
o,

o
g FEE U AAEY A2 = colony formation assay@ ZAFSFA T & 5-79
Al HErkel o]l HaOoWh AHelA] MEe]l AEES 235% AL Hlste] Ha0:9k
XEA-A, XEA-B 3 XE-A F=E5 7 Agsis = 727 58%, 53% 3
63% 2 A AE=Ho] 28] oA ZH7}sle] HoOqo &l oF7]¥E cytotoxicity S oWe 4

Atk ArREH AT A, XE-N 2 XE-NejAl 22g 3, Idads 7HAe

rot

T nmf

=

=

Luntey] FE5 2 GAEo] TNFq, IL-1p 2 IL-29] Ao mA= FFo=
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we T4 FA4S dESAL. 17 55004 Henkel o] TNFe 49 XE-N F
EE4 1400 pg/ml=z 7Hd =2 @245 dHediden, XEA-N FEEdA4%
1,240 pg/mle 2 =& A4S Yelgidith IL-1pe AL XE-B FEEA =
el e (19 5-6), IL-29] AAelE S &48 JehdA] ko1’ 5-7).
weld Zavle] 2EE T 2 Fo] YAAMAE 243 2 cytokineF Aol oIt

Aot AtsER o™, XE-NO| A5 tAELE dAstele 7 =2 cytokine &

>

H

frelgs gkt
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Fig. 5-5. Production of tumor necrosis factor (TNF) in macrophage cell

culture by XE series.
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Fig. 5-6. Production of interleukin-18 (IL-1B) in macrophage cell
culture by XE

series.
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Fig. 5-7. Production of interleukin-2 (IL-2) in macrophage cell

culture by XE series.
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4) Chemoprevention 7] %

Eavtg] FEFEXE-N) ¥ FAEXE-N-S1)°| GSH| gaFwste] dig 43S
MNNGE Folg rats Fato] A¥E Ax, 17 589 o] MNNGE Fog
GSH #ds A¥Ew MNNG 5 Foj& gt GSH oo muvie] AA=
02% Tl A oF 44.6%, LnntE] FEE Fo oA ¢F 415% S7HEASS &
T AT GSHE AAl oA stdde= S5t DNA A =49 olF, a4%

2
A 24, %0 free radicaldl 93 MEEA o S A e Ao
1}
=

& A%, AZEY 9 540l Og PRk wokA 3 A, ADS o) AW o

(1D). w2k MNNG7F A2 Fsus] 240 Abshde) 52 4hsh

[o
N
Y
i,
o 4

500
_ I T
5 400 : I
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o © T
©% 300 t I
0
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< € 200
=32
E
i -

I [ 1l [V
Wistar rat group

Fig. 5-8. Effect of XE series on glutathione the content in liver of rats
treated with MNNG.

: XE-N-S1 purified group 0.2% + MNNG group.

—

: XE-N extract group 1% + MNNG group.

: MNNG group.

= H H

: Control group.
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5) pb3 el W= Jg

po3 A= AEZSAG F Gl7IeA &4 DNAZE S wWe Ax 2d=
AE3 Agste] o] 2dES BEZAANA Gl7IA STz AYdS JAeH, &=
g PCNASH dststo] o5 =243 112
A7l o528 stk B3k DNA &44 %27t Aste 557 B7Fbsd 49, Al
Z A Hapoptosis)E do7 £AEH DNAZREH FAHE AXE vg AAAIIE &
AAl FAAE EeA k@), Zarky] AAIE(XE-N-S1) % FEF2(XE-N)3}
MNNGE Fo3 rat® microsomes ©]€3 immunoblot ¥4l A pb3el 5ol
MNNG Fofitel Hlgte] ZEunty] FEE5S 4 Fog Ao S7tstAdvi(1#
5-9). o] pb3 dJA FAAe] wEP oz MNNGO oair &A8 Axe FdA s
Azt T,

o el Aol A mamviy] FEE2 AWH o Fitsts
23 59 Vsl e e

sto] Azl AL ThsAdol & Aol SAH A

LR R

o
fr
lo,
e
2
o
2
oy
it
fol
i)
fr

Fig. 5-9. Immunoblot analysis of pb3 expression in rats treated with
MNNG and/or XE series. Each lane was loaded with 10 p
g of rat liver microsome. pb3 (Aab-3) antibody (diluted 1 :
500) was used.
Lane 1 : control group.
Lane 2 : 0.2% purification of XE-N-S1 in diet + MNNG.
Lane 3 @ 1% extract of XE-N in diet + MNNG.

Lane 4 : MNNG (150 mg /kg) treatment.
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Fig. 6-1. Analysis of COSY spectrum.
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Fig. 6-2. Analysis of HMQC NMR spectra.
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Mw: 248.321 R B

Fig. 6-3. Gross structure of S1 compound by 'H
and C NMR spectra.
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Fig. 7-1. Effect of various solution on water uptake amounts of gerbera.
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Fig. 2. Effect of various solution on cut flower weight of gerbera

Fig. 7-2. Effect of various solution on cut flower weight of gerbera.
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Fig. 7-3. Effect of various solution on the growth of gerbera cut flower.
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