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Listeria monocygenes I18|3 gram 2437 E  coli®}t Vibrio
parahaemolyticusol| th3] H#8-& BHAE FASITE ErEHAAME
MEd 2] ethylacetate ¥ H-L 1,000 ug/disc FEAA 5F2 RE
FAEFol thsle] clear zoneg A3l 7HE & & Eirh
2 Aole] ZAE ethylacetate®2 1,000 ug/disc XA AP RE
#Fo] thsled clear zoned UEhle] Ft¥E HATh

wj2teke] methanol FHEL 1,500ug/ml sEo|A B substilis, S.
aureus, V. parahaemolyticus®] ZA1& 100% AA|sIolem £ colig}
L. monocytogenes UL w-%olA ztz} 65.93%2} 83.27%8] oA #AUE
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V. parahaemolyticus® A& SA3] oAslgct

2] AMSEL Qe AFREA LY FLHE WIS 3] sodium
propionateE 1 ,2 ,3 ,5%% X2 sorbic acid& 0.05, 0.1, 0.15,
0.2, 0.25%8] 52 84S ZAE A} sodium propionate?] 7%
5% E%o|A] sorbic acid: 0.25%2] HRoA BE ZATFEL 4
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detel YTES ANE A FAU AT Uslch W B
& 27 1,0000/me SRR EY, HBIBIAE w 8 subtilise
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chromatography$} HPLCE AlA|3le] i EAz Eoslgdct. £28 &
Ag 6eMs U NMRE FREY AN UEIRFE: benzoic acidd}



hexamineo] FHE o HZFo]EHE]L= haxadecanoic acid7} ¥4
E38 Fgxgdc), wzlero g HEl= Cetyl alcohol?} methy N-amyl
ketoneo|, FHuty|EHE]E= isobutyl isopentanoate’} FHEcl o]&
o MEFE nAdEed iy FFAH}E YYEEAA sodium
propionate®} sorbic acidof H|3] M¥ 435} c}),



o A 2A5-2A
DFASTHAEREY Wdeg 2zt V% AILELY ©A
1 @1%)\4 = 7P_‘§‘_;1,].:,:{.ng

A ol e FANL 4 A AR &4 Aw] Hy a7
Qpez, Aol Wel £@slm Ago} HOR ol8HL Y
177h] RF ABTHAB WAFAEAES ABE A3 o3t 2L

AES Aot

—_—

Loolehg $2E) uBAE Fasol B En o MPY 17714 @
T A% TRUE F, 47|, o4z, Wi &Y, WEAL M

BAE FAERTL Qe AR LERTL

2. HEhe FEEQ BT MEo] 23} cytokine wHlE ¢ &&, W
ol, ¥ IL-18 ¥, €AHE, &Y, Tl. el IL-6 2
Mg, ©HE, o4dx, AZ, 3, H¥E2 - B¥sS

2k7t 22X A,

3. ABYE F&E 99353 E (in vitro): HIEHS} AFelE
ofElo|EF %%01]*1 AR FAsS BgAzlen,
cytokine FHlFoldE fFA Hrt BHEHA vt
o obAElo] E, ‘:‘E}%, EZold HYFRRIAE Hvh e
2 T}E AR uls] WoFZEAI MY Helwted, FRETH
BZolae mart B3I 43ch o2 SEREE, oo
Blo]E, 3ol HFHaAE Borh HuE2 RE FolA |



AFZEIA7E JeleARE, O AEE vy musigich HiHe o
YolAiElo|E, ¥eHE, EF5olA "HYFsRazs Rl

.4 AR A4FEE HUF AMold o3t HAFAAEI (in vivo) ¢
T2 BYE Ry EF5& nppLoA 237 ATt Aato] o
shd, Wiz}ere 500mg/kg b.w. 3} 1000mg/kg b.w. FoiolA, ofA
X+ 100mg/kg b.w. I} 1000mg/kg b.w. FoJFollAe] cytokine £

o] AleE|gr}. 3= 500mg/kg b.w., FoFo|Ae] cytokine &

il W A EZA o] el T RE R FoA g

cytokine ¥]% W wjAMEZFAso] Argdladct v]ELS IL-6
EHlER 47 5t E Eeltt

AEHOR, WA} o4, HAL WY Fyol B Bule] =
b ¥Eo| MYFZANI ol Bdo] geHodE How B
YTl mebd, WO olF WY WY 37 BUS ¢4 2ol 9

TRk A7t AGHOR o]FojAol & ALR Ho|n, ok
Farisidoel glojd F8¥ 7l2AE H AR ¥

>

_10_



T EEE L wMJ

o stz
PTAZIRABERY V54 AEANY U $EAT

¥R Algel ¥y W ¥94 wAEQ Bacillus subtilis KCIC
1021, Escherichia coli KCTC 2441, Staphylococcus aureus KCTC 1916,
Listeria monocytogenes KCTC 3569, Vibrio parahaemolyticus KCTC
2471 o] APFZE tiHeR UFEINE AWRI] st FFT
(Nutmeg, Myristica fragrans Houtt,), W) 2Fo¥(2jEE, Jakyak, Paeonia
Jjaponica) 2|3 H¥%I¥](paeonia suffruticosa)& ZARA|F B F
HEeE &5l ¥FYS AESIGT

857 2ZEL 500u/mee] FEONA S aureus?] FAHE VA3 A
sstedl o, E coli®} V. parahaemolyticus< 2000g/ml2] EBE
V. parahaemolyticuste 2000ug/mloll Al 100% std-¥-g Rt

watel 23 B As|A B subtilise 10004g/med] sEolA,
S, aureus®} V. parahaemolyticus= 1500ug/meoll A 100% giee Ky
v} E colil 2000ug/mee] FEolA 100% 2ol A= qlr).

Etly] pethanol FEFEXE 1,5004g/mL E=wolA B subtilis, L.
monocytogenes B V. parahaemolyticus®] ZA8 ¢As] A,
5. aureust= 2,000u8/me8) FEANARE AF 3] nPEL FHE @
A5 gAEIEom E colit 2,0004g/mbe] wEolA 91.6% AAH Y
=3

gFEe Uehd miehg 2&ESHE BEYY 2YEY L 5F

3} A7} §FEL 2ZEE chloroforn®3} ethylacetateZoll A AHAF
420 iy B ¥FYE uJehlen, n-buthanol F2  Vibrio
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parahaenolyticusol Ti3l 714 & BEAE Urhigrl Waels &
W] Wk FZEZHE 2HY BYEY YA ethylacetateZ
of 714 7% wEYL Ry

AR Algole] o] &S AESIIAL FFFof wWlel ogte F&E

0.25, 0.5, 0.75, 1% #7} ol ES AT F &, whya xu

T 5 dEEREE 3L SFT FEE MUl o]B £E
A

A7rgol FI1EFE Bolth 22y ek xy 23} e AYS

of FEE HIW FNEFE oIS o 4 ddr) ok SFFY
F2E2Q essential 0il2] Hrlo] 23t Zog AlgEv) oL} oy

< Hbgol whet @2 21& vehideh xIEe AL Hulgkol &
HEFE ol Z¥E Bion Hrkde RE/E s f3

o2 e ¥¥& vehhgch
watel 228 Ay} olBel £RUYS FUHoT wgkth 0.75%2)
v A71A) ZHE BPo) HYF o2 Bakc)

S5, zte Oz Hhhy) FEE HU) o8 NS HAED
A3 10C A& A FHMEL A% 64 Fol] 2747 1.0x10° CFU/g
$&o EgslgoL), $FT FHE 0.25%9) 0.5% B A% 124
Foll 223 0,752} 1% H7lAE A% 15 Fo £F47} 10° cFu/g 4
Foll =t HEQ FufAl7|7F 9~12¢ AFAHE Rog velyt)
W ztol F2E 0.259 0.5% HIlEe A 9g#lo] 10° CFU/g 2o =
@otolrh. 0.75%2f 1% A7t o] 52 159 A& A] 10° CFU/g 426 &4
stolvth. Heiy] 2EE AU ofB2 0.25% BEL 129 A3 Fof 10°
CFU/g &0l Zdstadon 0.5% 722 159 F 10° CFU/g 4209
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SUMMARY

(4 B2

)

S

I. Title of Research
Isolation and Identification of Antimicrobials &
Immunomodulating Compounds from Korean Traditional
Relief Farming Plants and Application to Processed

Foodstuffs

II. Purpose and Importance of Research

Use of food preservatives is being increased recently in order to
prolong the storage period of foods and to raise the value of
products as the result of rapid developments in the food industry,
globalization of foods, processed foods and instant . foods,
However, most food preservatives have problems with their safety
due to their chemical synthesis and more efforts are being poured
into the development of natural food additives since the demand
for natural material from consumers is rising as the harmful
effects of synthetic material is being revealed recently.
Accordingly, a lot of research on the development of natural food
additives that are safe and not harmful to the human body has been
accomplished at several R&D institutes, universities and
industrial companies in USA and Europe, etc. It is now time for

Korean agriculture to establish ways to secure national natural

._15_



resources and to improve agricultural competitiveness by
cultivating plants of high value-addition since the whole world is
getting into the age of unlimited competition with the advent of
the WIO, It 1is especially necessary to develop and choose
excellent useful plants. Therefore, the development of overall
technologies that extract, separate and produce new functional
material effective in antibiotics, food preservation and immunity
boosting, etc. for hardy plants, natural resources and
distributing these to farming households will make contribution to
the enhancement of competitiveness by improving the earnings of

farmers.

In Korea, diverse plants have been used as foods stuff resources
from the food philosophy that medicine and foods are from the same
source, Hardy plants were originally rescue foods for saving
hungry people from natural disasters and artificial famines. But,
thé significance has been greatly raised as food material with
diverse physiologically active functions are being revealed
recently and they prepare for a broad foundation for the support

of the food processing industry and new products.

Research on some herbal medicines and plants has been reported as
attention to natural material contents is being heightened even in
Korea due to the use of new analytical devices. But, scientific

research is said to be more urgent than ever before since there
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has been little research for the extraction of such contents of
physiologically active functions from hardy plants,

Therefore, in this study, we try to develop new material and turn
them into products of functional foods through the following

steps:

1. After selecting and extracting excellent plants that have
physiologically active functions among hitherto scarcely or
insufficiency studied traditional hardy plants that are growing
wild in the mountains or fields in Korea, verify the

physiologically active functions with in vitro experiments,

2. Divide this again with solvent dividing method and search for
physiological activeness of most effective lot through in vivo
animal experiment based on the results of assessing the

antibiotic and immune strengthening effects of these lots, :
3. Estimate the effect through the application to the food model
system and separate and refine the effective lots again with

column chromatography.

4. Refine them dynamically again with such analytical methods such

as GC/MS and NMR, etc.

Extraction of these new materials from search targeted traditional
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hardy plants and developments of functional food materials
testifies to the functionality that traditional plants have in
common, By implementing food development using these, it shows the
big significance such as representing the excellence of Korean
agricultural culture and food culture amid globalization as well
as improving value-addition through proving the functionality of

foods,

IlI. The contents and category of research

+ Selection of traditional hardy plants and extraction &
division of physiologically active elements

-Selection of comparative test objects for antibiotic and immune
strengthening among extracts from Korean traditional hardy
plants
~-Examination of physiologically active elements that have
functions of antibiotic and immune strengthening through in
vitro experiments

-Comparative review of antibiotic active effects of artificial

synthetic preservatives and extracts of hardy plants

- Separation of physiologically active effective materials and
preservation effect experiment of hardy plants-added products
~Separation of physiologically active effective materials

-Separation of physiologically active effective material
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possessing antibiotic property into single material

-Search for characteristics of physiological function that always
have immune improving effects through in vitro experiment

-Review of preservation according to the amount of hardy plants

additives

- Close examination of structure of effective material and
estimation of the effect

-Estimation of status of physiologically active material and the
effect of new material

-Review of mixing and synergy effects of antibiotic active
material

-Confirmation of discharging function of immune cell control

factors of physiologically active material

- Appraisal of physiologically active elements through application
of new material in food model and animal experiments

-Confirm food model with added antibiotic material and storage
period extension

-Review characteristics of functional products with added hardy
plants

-Estimation of physiologically active elements through in vivo

animals

IV. Results of research

_19_



The research on "Isolation and Identification of
Antimicrobials & Immunomodulating Compounds from Korean
Tradional Relief farming Plants and Application to Processed
Food Stuffs” consists of two detailed tasks and one assigned

task. Study results by each detailed task is hereby summarized:

e The lst research subject
Isolation and Identification of Antimicrobial Compounds from

Korean Traditional Relief Farming Plants and their Effect

when added to Processed Foodstuffs

In the present study, the following experiments were performed in
order to investigate antibiotic substances in vegetables which are
easily obtainable natural resources in Korea, and to develop new
natural preservatives,

In the present study, methanol extracts of dandelions (Taraxacum
platycarpum D.), plantains (Plantago asiatca L.), Jakyak (Paeonia
Japonica var, pilosa NAKAI) and the bark of Mokdan (Paeonia
suffruticosa ANDR) were tested in the liquid medium dilution
method to examine their antibiotic affects with respect to five
experimental bacteria which make foodstuffs decompose and are
pathogenic microorganisms: Bacillus subtlis, Listeria
monocytogenes, Staphylococcus aureus, Esherchia coli, and Vibrio
parahaemolyticus,

The results of the experiments showed that the methanol extract
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of dandelions suppressed the growth of § aureus 100% at a
concentration of 2,000 ug/ml, suppressed the growth of L.
monocytogenes 98.43%, and suppressed the growth of B, subtilis and
V. parahaemolyticus more than 97%, The methanol extract of
plantains also suppressed the growth of B subtilis, L.
monocytogenes, and V, parahaemolyticus 100% at the concentration
of 2,000 uxg/ml, as well as the growth of S, aureus and E coli at
the same concentration more than 90% The methanol extract of
Jakyak(Paeonia japonica var, pilosa NAKAl) suppressed the growth
of B subtilis, S. aureus, V. parahaemolyticus 100% at a
concentration of 1,500 pg/m¢, suppressed the growth of L.
monocytogenes 65.93%, and E. coli 83.27%. At a concentration of
2,000 pg/ml, suppressed 100%, The methanol extract of the Mokdan
(Paeonia suffruticosa ANDR) suppressed the growth of B. subtilis,
L. monocytogenes and V. parahaemolyticus 100% at the concentration
of 1,500 pg/mé, The growth of S aureus and E. coli suppressed
100% at the concentration of 2,000 pg/mé,

Further, antibiotic effects on five experimental bacteria were
tested with 1%, 2%, 3%, and 5% of sodium propionate, and 0,05,
0.1, 0.15, 0.2 and 0.25% of sorbic acid which was an artificial
synthetic preservative, for its blank test. The suppression
effects were increased as the concentrations of the sodium
propionate solution were increased, but the growth of bacteria was
not completely suppressed even at 3% concentration except for V.

parahaemolyticus, Sodium propionate and sorbic acid completely
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suppressed the growth of bacteria at 5% and 0.25% respectively,
Dandelions and plantains showing antibiotic effects were mixed at
the equivalent concentration of 1,000 pgg/ml to examine their
antibiotic effects, The mixture suppressed the growth of §
aureus 98%, and showed 94% and 91.3% suppression effects against
B, subtilis and E. coli, respectively,

The mixture of Jakyak and Mokdan suppressed the growth of B,
subtilis 89.82%, and showed 96.84% and 92.83% suppression effects
against L. monocytogenes and V., parahaemolyticus, respectively.

For the purpose of using dandelions and plantains showing
antibiotic effects for foods solutions of 0%, 1%, 3%, and 5% each
of dandelions and plantains were added to noodles and rice cakes
to test food preservation effects, The noodles to which
dandelions were added showed less growth of microorganisms
compared to the control groups, where the group to which 5% was
added did not show the growth of microorganisms even up to 24
hours.  The groups of the rice cakes to which dandelions were
added showed less growth of microorganisms compared to the
control groups, and the effects in suppressing microorganisms were
shown to be greater as the added concentrations were increased.
The groups of noodles to which plantains were added also showed
the growth of microorganisms as the time for preservation became
longer, but the effects were greater when plantains were added
compared to the control groups, The results were the same in case

of plantains added to rice cakes. This showed that the noodles
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and rice cakes to which dandelions and plantains were added had

higher preservation effects compared to control groups.

The noodles to which Jakyak and Mokdan were added, 3% and 5%
added group did not show the growth of microorganisms even up to
48 hours. The groups of the rice cakes to which Jakyak and Mokdan
showed the growth of microorganisms as the preservation became
longer to the control groups.

Further tests of the functional properties of foods were made by
adding dandelions and plantains, For the noodles to which
dandelions were added, the 3%-added group was most superior in
terms of color and moistness, and the 1%-added group gained the
highest grade in terms of chewability and overall quality. For
rice cakes to which dandelions were added, the 3%-added group was
evaluated to be the favorite, For the noodles to which plantains
were added, the 1%-added group was favorable in terms of color,
chewability, and overall quality, while the b5%-added group showed
a low liking generally. For the rice cakes to which piantains
were added, the 3%-added group was evaluated to be most superior
as the case of adding dandelions,

For the noodles and rice cakes to which Jakyak and Mokdan were
added, the 3% added group were evaluated to be the favorite.

Foods to which dandelions and plantains were added also showed
preservation effects. In order to study antibiotic substances, the

systematic fraction of dandelions plantains, Jakyak and Mokdan
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with hexane, chloroform, ethyl acetate, butancl, and water was
performed for their separation and refining. Antibiotic properties
of concentrated fractional substances were measured with the paper
disc method. The results showed that the ethyl acetate fractions
formed a growth hindrance ring against five decomposition
micreorganisms and had the highest antibiotic activities,.

The fractional substances showing high antibiotic activities
were separated by the silica gel column chromatography and TLC
method, and ethyl acetate fractions of dandelions were separated
into 13 fractions and were subject to antibiotic experiments. The
results showed that ethyl acetate fractions no. 4, 5, and 6 had
the highest antibiotic effects. These were mixed again,
re-separated, and five 2nd fractions were obtained. Among them,
no. 2 2nd fraction had the highest antibiotic effects, which was
then separated into six 3rd fractions. These were tested by the
paper disc method. The results showed that no. 3 3rd fraction had
the highest antibiotic activities and formed the largest clear
zone.

The ethyl acetate fractions of plantains were also separated
into eight fractions in the same way. Among them, no. 2 and no. 3
fractions showing the highest antibiotic activities were mixed,
re-separated, and seven 2nd fractions were obtained. No. 4 and
no. 6 2nd fractions had superior antibiotic effects. These were
again separated in the same method, and separated into four 3rd

fractions, It was shown that no. 4 3rd fraction had the highest
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effects of suppressing the growth of five food decomposition
microorganisms. No, 3 3rd fraction of dandelions and no. 4 3rd
fraction of plantains having the most superior antibiotic
activities were separated by HPLC and were analyzed by NMR, and
GC-MS. Antibiotic substances of dandelions included benzoic acid,
and hexamine, plantains included hexadecanoic acid, Jakyak
included cetyl alcohol and methly N-amyl ketone and Mokdan

included iscbutyl isopentanocate.

e The 2nd research subject
Evaluatin of immunomodulative function from Korean

traditional relief farming plants

Many investigations for searching the functional substances from
natural medicinal plants are gonig on recently, This study was
performd to investigate the immunomodulative effect of extracts
from 17 wild plants, These wild plants have long been used as
medical herbs and are investigated for biological activities such

as antimicrobial, antioxidants and antitumor activity.

1. Methanol extracts and mouse splenocytes proliferation : Mouse
splenocytes proliferative function was enhanced by the
supplementation of Phlomis umbrosa Tucz, Houttuynia cordata
Tume., Paeonia Jjaponica, Taraxacum platycarpum Dwnsr, and

Plantago asiatica L. methanol extracts,
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2. Methanol extracts and cytokine production by mouse peritoneal
macrophages : IL-18 production was increasd with the presence
of Phlomis umbrosa Tuwc, Agastache rugosa Kwrz and Portulaca
oleracea L. methanol extracts, Higher level of IL-6 was produced
with the presence of Phlomis umbrosa Tuwcz, Portulaca oleracea L.
and Commelina communis L. methanol extracts, Commelina communis
L, Houttuynia cordata Twns., Anthriscus sylverstris Hor., Aster
scaber Twws, and Portulaca oleracea L methanol extracts enhanced

the production of TNF-¢.

3. Solvent fractions and immunomodulative effect : Taraxacum
platycarpum Daucst and Plantago asiatica L. showed high
splenocytes proliferation in ethylacetate and aqueous fraction,
Ethylacetate, butanol, and aqueous fractions of Phlomis umbrosa
Tuwcz modulated the immune function in the positive level,
Paeonia Japonica, the most effective plant, showed
immunomodulative effect in butanol and aqueous fractions,
Chloroform, ethylacetate and aqueous fratctions of Houttuynia
cordata Twae enhanced the splenocyte proliferation and cytokine
production, The overall function was also enhanced in the
presence of Aster scaber Tww's ethylacetate, butanol, and

aqueous fractions.

4, Animal diet study : Aqueous fractions of selected five plants

_26_



were orally administrated every other day for 2 weeks., In the
case of Paeonia japonica, cytokine production was increased at
500mg/kg b.w. and 1000mg/kg b.w. supplementation groups. The
100mg/kg b.w. and 1000mg/kg b,w. supplementation of Houttuynia
cordata Twss was enough to enhance the production of cytokine.
Mouse splenocyte proliferation and cytokine production were
enhanced with the supplementation of 500mg/kg b.w. of Aster

scaber Twmws aqueous fraction,

The results of this study suggested that Paeonia Jjaponica,
Houttuynia cordata Twws, and Aster scaber Tuns contain
immunoactivating agents, which are soluble in the polar solvents.
Further studies on the identification of stimulative components,
mechanism by which the immunomodulating activity may exert, and
the clinical effects of these wild plants application are need to

be conducted.
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® Assigned Tasks

Development and application study of functional foods from
Korean Relief farming Plants

Jakyak (Paeonia Japonica var. pilosa NAKAL), Mokdan (Paeonia
Suffruticosa ANDR), Nutmeg (Myristica fragrans Houtt,) were dried,
pulverized, and extracted with methanol in order to study the
antibiotic effect on experimental bacteria such as Bacillus
subtilis KCTC 1021, Escherichia coli KCTC 2441, Staphylococcus
aureus KCTC 1916, Listeria monocytogenes KCTC 3569, Vibrio
parahamemolyticus KCTC 2471, etc. which are typical agents for
food decomposition and pathogenic microorganisns,

The extract of Jakyak supressed the growth of B. subtilis
completely (100%) at the concentration of 1,000 wg/mé and showed

100% antibiotic power against S, aureus and V. parahaemolyticus at
the concentration of 1,500 g/mé, The extract suppressed the growth
fo E. coli completely (100%) at the concentration of 2,000 ug/mf,
The extract of Nutmeg supressed the growth of S, aureus completely
(100%) at the concentration of 500 g/m¢, and showed 100%
antibiotic power against E, coli and V. parahaemolyticus at the
concentration of 2,000 ug/mf,

The extract of Mokdan supressed the growth of B, subtilis, L.
monocytogenes and V, parahaemolyticus completely at the
concentration of 1,500 z2£/mé, and S. aureus at 2,000:g/mé, The
growth of E. coli supressed 91.6% at the concentration of 2,000 g
/mé,

It was shown from the result of measurement of activation of the

material obtained from the methanol extract, the chloroform and
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ethylacetate layers of the extract of Nutmeg showed a high
anitibiotic power on the four experimental bacteria, The
ethylacetate layer of the extract of Jakyak and Mokdan showed the
highest antibiotic power.

In order to review their usability to the actual food, a fish
jelly was manufactured by adding the ethanol extract of Nutmeg,
Jakyak and Mokdan, Its physicochemical, physical, and taste
characteristics were studied, The moisture content of the group
with the extract added was shown to be significantly high. In the
measurement of colors, the luminosity L was shown to be decreased
as the amount of the extract added was increased, but there were
no change according to the length of storage. The red color a
value increased as the amount of extracted Nutmeg was increased,
and was shown to decrease as the time of storage was increased (p
<0.05). That for Jakyak was increased as the amount of the
extract added was increased, but was decreased as the time of
storage was decreased. The yellow color b value was increased as
the amount of the extract added was increased, but was decreased
as the time of storage was increased (p<0.05). There was no
difference in pH immediately after the manufacture between the
groups to which the extract was added and the groups to which no
extract was added, but pH was decreased for the group to which no
extract was added as the time of storage was increased (p<0,05),
The moisture activity was 93-95% RH which was a proper value for

the growth of microorganisms,

At the storage temperature of 30°C, the total number of bacteria

for the group with no extract added reached the 1,2x10° CFU/g
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level in just 24 hours, but that for the group with the extract of
Nutmeg added reached the 10° CFU/g level after 36-60 hours showing
that the time of decomposition of the food was extended by 12-36
hours. The total number of bacteria reached the 10° CFU/g level in
the fish jelly with the extract of Jakyak added after the storage
for 36 hours. In the meantime, at the storage temperature of 10T,
the total number of bacteria of the group with no extract added
reached the 1.0x10° CFU/g level 3days after the storage, while
that of the group with the extract of Nutmeg added reached the 10°
CFUsg level after 12-15 days showing that the time of
decomposition of the food was extended by 9-12 days. The total
number of bacteria for the group with the extract of Jakyak added
reached the 10° CFU/g level 9-15 days after the storage. The total
number of bacteria for the group with the extract of Mokdan added

reached the 10! CFU/g level 1bdays after the storage.

According to the result of the taste test, the taste of the group
with the extract added was evaluated to be better compared to that
of the group with no extract added. And there was no significant
difference according to the concentration with respect to the
color, flavor, moisture, hardness, texture, and feeling after
swallowing, The overall preference for the group with 0.5% extract
added was shown to be higher (p<0.05).

According to the result of the above experiments, it was shown
that the addition of the extract of Nutmeg, Jakyak and Mokdan
improved the moisture retaining power in the manufacture of the
fish jelly, and extended the length of storage demonstrating its

usability as a natural food preservative,
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V. Application plan of research results

1. Applycation Plan

o Separation of Antibiotic material

oApplication test to food model - Compare the degree of
preservation between Hardy Plants and food added with synthetic
preservatives

‘OTest synergy effect of antibiotic power due to extracts mixing

oTest physical functions of foods model due to Hardy Plants

addition

2. Make public through technical journals and mass media

oContributr to well-known scientific journal(7 papers).

oPresentation on international and domestic conferences or
meetings(26 proceeding).

oSubmit to various company bulletins,
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TR TRHASERE AFFAVEE] T

FaAd 4w H A

M1y AME

T AE 4] siRle] wstel 9] FUt 523 A4Yoe] ria)
Hal e W HYE 7 uwlel 7HE AEI} AARE AE9
At W AR Fobsta ek 83, AEY] Yol WAL wA|s
ME N {5 71T %] 913 AE BEAY Algo] &
alct.

Az] Al Eo]| Algo] FHIH AE REAEE sorbic acid, benzoic
acid, butyl-p-hydrobenzoate 52| 3% A EESo] Qltl ol AlE
HEAEL A 71E0] AR oy Aol A% 23E A=
¢ ALt Uy W B ol U3t B RAALE xd¥ vl
UoBE &HZHEL olF 33 YAHEY &S Zusta Ao st
= ohAl REAE 2754 =Hoch whebd FAHEERE YE BE
AgE Mstele W A7 AP ok Ao w3 g F2
oAz FE G =S Fo| HW AT dFQ A, I
B 4+ cinnamic aldehyde, eugolo] th3l 3tF-do] REgr}
FElvel AF BAUER Fol¥ Holl AHEEE 429 hexadecanoic
acide MFE LY = 4FEY FA4E& A a2} de 2o
g RaEycl =Y a3, gu, Az BE nAE 4 oA &)
U AL® HIFErh 8L R¥x, BA W X F&E gt

¥
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g TIE Rastdn, WES Axe UE F Y= Hakdol
3] Raslelom BakFo] Ml bacteriocinel] tidt YFEE ML
gorth HZ SR A G E] Bol 9t 5F el do
g A7t wokAl A ZdF dola AT 1Y B3 Hao ¥ 2
of thgt sF B W ole} JEAR 2o HF, EVMAEY L2
2t ulo] g xpgdo] tigt F EaE RS gk EI opile] o
7] glo] 7317] 41 opd ABolwA e} T2 oFE AEE AME
of tiyt ¥yF¥s EaE3 glrh
ol THAIE Z B3] uEdE AIY At &, Al &3] A2}
Zslale] o sjate] R Aol FEEH, TIY, A, FF
gleth 3~4%o] EQ Alo|E Erjst &eh &3, 4~54
2e ¥en o2RE o ¢ FE sl UECIL
I ook ZAA 07 AlR3Flo] $ir}, Taraxasterol, choline, sterol,
inulin, pectin 5¢] J&o] Eo] glom ¢y W UM EFY, A
Holat stol A9, A, olk, sld, HA, AW 5o EHI UdFEH
Qn 9, FE, BE, AF F7), A9, 4, HE, B, A,
Holw Eof Abg3le] Sith RYPoIME REHE HFY d22 A
sto] Wu|, Folela, o2, opYF Bof o|§dti T} ok
Zololla alaL HER ol &din E3t U H& AR o] &I
gict.
Aol A7olol & tid RE AEE Bolu AstolA A
B 4 gl B4 AER gdgo], /Al ATt Ui 6~7¢
of Zo] um AsHA AWHE, MRS AL W olfdME
Atj: §o] glrt, AAolzhs WA oldolE ZAFo], wiFA, PRI,
wiao], xpAZ, tiAA, oA, AR, WA Fo Fd
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ol fElueiel s A7l FEgE AN EVE UER HID &
& o] dujel 379} J1EE Aol 2Pl FAME wolon Wit
FE 4ol 9& whEo] IR shalth oM s, £9, o)k,
by, 4, 44, AR, JBE, ¢, 24, sd, A4, .8, 2
%, F5 Bl Argsidlen &3d, &M, §e, Wy So gart o
BEel Stk Aol FoIA A, wlEll{ W 4AWF Fo| @
o 53] HRoe Fol Fele tidFrl Wolr 3}dE g3 ”1‘]
3 &7 Agol Holste AR deA ort. dxe} Felelne B
AEE B3 TF S50 ALl TESE =2la ZA e 7)\9—5 L
aLE et
W) 2}o¥( paeonia Jjaponica var. pilosa Nakai)& ujite|olxjujzte) <
St ofelsidel &R A A" ReEE 7}7‘15’— dem &7l A
AMIL 60cmt e wol2 YoM MF, 3ld, 28, A¢FY EHS
7R Qe Aoz odA olrh shgol F2ste] ulE AAsty F
of 7bdA ol chE o] el 2o UM A Aeu wz
R& ol Fold V% Frh FE Ho oUdS UEER 3
ol 23 algte] glenz uAA & oyt WE 4 glrh, Ax
WM 287 e FolBE o|AR /X1 UER 3§ oY
E}% &3 F2 @7 HolAM Herh Pejo] ¢Algata} asparagin
st olem M= AE, Hd, AF, ok, 2IY(H
ATUEF)SY BH o2 AMEE I Q).
&% paeonia suffruticosa ANDR) uji}g|opaiu]ztef &8l 7] 2}
HdagEgeoln AA xtebd 2n FEY golol o]2HA e F&
A& Am 4 ZAEER ZeRn o ARAels 29t side
B uldA ot Eo] gir). Hyie] AL F2 o »

l

2 8 dr
3o r‘r rx ﬂl{u

E‘Olﬂlﬂ

&
)
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Ly 2w gl 235t 4o "uy FES AAY ohE W
welch, ghold = Bd, AR, 44, AARE), SR(ER)T =
Lo glom odg EolF7E Trii YA gon F2 13¥ 2-4g
R Bof golAU 712 ol H&4rt.

o]} oj2RE LB} Fog Hgsln ues WY& ARstE
grob| g AFgs] & WEdl, Aol Wztekxt ExiuE methanol ¥
o7 SulE 2&sle] AE Huj nAEe] tiy ¥IYE AN, 2
g BAL Fal, 34t 72 B4E do] AP AE REARAMY
ol 7H54e AES L ET )5S B, FEFEF 1 o|EEY
B o, SAY IPES AERY HLAA nAEYRE, B5H 5
N AEHOZHN AA AEINEA o878 & BAEIATH
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A 2 ALY g 2 U

A 1A AgAE
1. d¥zs
7} AR

2 Ayol 2183 3% FHEAEL 19974 Fl AZRH RS
Ao FASIAY Y 223t Fste) nfAzt F ALREle)
tl, 53] REal(Taraxacum platycarpum D, )= 1997d 4~5%0] A
A& oA AR 2yt A F FE AR EHR MEE
ol ARgslolel. A ol(Plantago asiatica L. )= 1997\ 6¥o] 714l
T HBoA 233l ARAY AE HE A% AN st B
iﬂ‘ﬂ“‘ A W2tk 19979 ZAEE oold, Sxivls A4

E AFola xaste] AzA A& NE AFA AN Yt

blender‘(FM-680w, HANIL Co., Won Joo, Korea)Z& fa]3lo] sl =
glofd do] Yol -40°C Deep freezero] BRF|sIHA ALg3}olct

Table 1. %A 8 E=
THAES &} 3

et A2 Commelina communis L.

A% Anthriscus sylverstris Hory.
= Phlomis umbrosa Tisc

o] d Houttuynia cordata Tuus.
uks} Mentha canadensis

_42__



Table 1. Continued

T8 I

2} Z7] Perilla frutescens

ulol Agastache rugosa Kz

i) 2ok Paeonia japonica var, pilosa NAKAI
w3 Angelica gigas N

ESRCIE= Portulaca oleracea L.,

IR Taraxacum platycarpum Daiist
27 o] Plantago asiatica L.

3 Aster scaber Tyus

clhe) Allium monanthum Max

2AUE Spuriopinella bracycarpa Kitiws
&g Hemerocallis fulva L,

Zuly Ixeris dentata Nu

o3 Rheum undulatum Linne

=g Aralia cordata Thunberg

LRSS Liriope muscari B

Hcthy Paeonia suffouticosa Asm

Abal Saururus ‘loureiri Decas

= Oinus densiflora Sigm et Zucc
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Table 1. Continued

THANEY &} 3
L} Kalopanax pictum var, typicum N
L8} Rhus javanica L.

|53t Myristica fragrans Hou

Wy Z}ok Paeonia japonica pilosa Ny
ol g Scutellaria baicalensis Geomg
Az Ligusricum wallichii Franch
ey S Rheum coreanum N

Louf Prunus mume Sigz et Ziycce

B Acer ginnala Maximowicz
A4l

W&

Az

Ll FAES 9wl

= Aol AHE3E FFe ARAA de] £X3e AES WAAE
Bacillus subtilis KCIC 1021, A-Zol|ME A&3le] WS, Wz Ao
A 242 dele] == Listeria monocytogenes KCCM 40307, gram %F*3
TLEA  enterotoxing  AJAGIle]  AFHF o]  He
Staphylococcus aureus KCTC 1916, gram 33422 248 x|XdolH
B3l MFQ] Esherichia coli KCIC 2441, eli ¥ g4 #o8 g
ool A FEE dOoJ|= Vibrio parahaemolyticus KCIC 2471
HFA7Ied A3 FE ArsolM £ dol AlSsigct. wiR|

B. subtilis, L. monocytogenes, S, aureus IL2|3 E, colis=

i o o X
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(tryptic soy broth(Difco)®} nutrient agar(Difco)E AME-3IAIL V.
parahaemolyticuse $)2F Z-& uA]of] NaCl& 3% H7lste] A4-&3}aic

o A}

22 9 column chromatography® £ully AjeF& 13 wethanol,
n-hexane, chloroform, ethylacetate, n-butanol& A}M&-3}%13L, silica
gel & MerkAt2] column chromatography(70-230 mesh ASTM)&-&, thin
layer chromatography(TLC) platet MerkA}2] 1,05715, 25 DC-Platten
kiesel gel 60 LQJ3te} ALga}aic. |

gl ¢ AFE BEA
g AlE BEA L= sodium propionate(Yakuri Pure Chemicals Co,

Ltd)®} sorbic acid(Junsei Chemical Co., Ltd)& A}&3}4ict.

ut. 71€}
YrHEE Ot AEAEE AHESL £33 B8, HS AN

Bt & ARg-sigict

A2 d AR Y

1. & Y

U3 A E-E Figure 13} Zo] methanol & 713le] 80C &4
oA #|F dshAAM 3 3F NE &Sl A}Y F rotary
evaporator(EYELA N-IN, Japan)& 60CoA Zi¢l &3l HgrE F&
& dark UE(18 k)= 592.79 g, AZ0l(11 ke) 695.47 g2
methanol £&$5& dac}.
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I Dried and powdered samples

l
Take into a 2,000 mL Erlenmeyer flask attached

a reflux condenser and add methanol

l
Extract on water bath for 3hrs at 80T
!
Filter through cheese cloth
l

Repeat the above procedure three times

and combine the filtrates

l

Concentrate using a vacuum rotary evaporator at 60T
d

| Methanol extract |

Figure 1. Extraction of antimicrobial substances from wild

plants using methanol as a solvent,

2. methanol F+&E W ¥ A48 AN
& Aol A8 589 FAIFFE BT AR wfiR]o] Ar] wfersto]
AHgsleict, A A ulR|EA] B subtilis, L. monocytogenes, S,
aureus®} E coli®] Z3folE TS broth(Tryptic Soy broth)®} agarE
AH&3191 5L V. parahaemolyticusi= TS broth2} agaro] 3% NaCl& &7}
sto] ARESHTh EBAE FEES] I 9A A HMYem
35tk &, AP wiA]o] w3t FFE 19Fo] 23] TS broth 10
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L7} B AjET) FEsta 37ToA 817t wja¥ste] 10° colony forming
unit(CFU/L) 7} |55 10v) ©he]2 2% ¥ 5 ul® TS brothof] 50 xLA]
HEsigdr). TS brothols F578 AE3t] Aol methanol F&EEZ 500~
2,000 pe/ml E7¥sieich. HE¥ TS brothe 37T incubatoroj| A 24A]7t uj
¥yt ¥ Figure 28} ol EHATAE Apgsitel 660 molM FHE
(optical density)® ZAst uFPE thaal®ol gjsiel Ar&siglch
olm blank: 2} A|EE FEME /I Zo= sloirh.
% Inhibitory effect

[(control - control blank) - (treatment - treatment blank)] X100

(control - control blank)

Dissolve 1 g of extract in methanol(10 mL)
!
Transfer to each liquid media at
various concentration
!
Inoculate 100 xL of suspension of
the test microorganisms
{
Shake vigorously

!
Incubate for 24hrs at 37T

l
Measure the optical density at 660 nm

Figure 2. Procedure for assay of antimicrobial activity of
methanol extracts from wild plants
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methanol #+&FEL FFol UEF ¥ Figure 33} o] hexaned 7}
st £ ¥ oz, A w53 FFE 147.3 g& drh olg}
e WY LR chloroform, ethylacetate, n-butanol ¥ HE ZAo]
2 gufellA  Fdo] &2 SR &AFHoE AF EYdly
chloroform &% 11.18 g, ethylacetate 3&E& 6.31 g, butanol =
2% 40.28 g 2231 & F&E 306.30 g& dgich

7Aool gupd A% £YE UEHY T whHeE sy
n-hexane $&& 93,27 g, chloroform &% 8.26 g, ethylacetate
&8 31.08 g n-butanol $&EF 133.77 g 12|2 & &8 323.72
g& d9lem F& YL Figure 49} Fr},

methanol FEEE FHol e ¥ Figure 59 o] hexaned 7}
sto] B F o3, At w53l FFE 517 g2 Ak oY T
< YHoE W2 gujolM I4o] B BuE £xYeg AR 2Y
3to] chloroform $+&& 170 g, ethylacetate &E 120.7 g, butanol
FEE 9%4.9g 283 E F4E5 670.7 g& Ech

Buiviel guld AF 2UE Agely FAT PHoE i
n-hexane F+&E 93.7 g, chloroform $&& 37 g, ethylacetate =3
& 273.6 g, n-butanol $&HE 282 g 283 B FZE 644.7 g& ¥4
om F& YL Figure 63} Urh

A% Y F2E ¥d4d HML paper discio g slgrt. F,
nutrient agar& Ed ¥ A% 9 ¢l petri-dishol 15 mL¥] BFs}o]
cloan bencholl A} SHER AZAFIT T flo) 2 TAEFL Wk 100
pLE FH3 fel Yoi(spreader)E E=wsigich. WEd, Ao,
Zrorzt EHivle] gof B FEHES v §908 WIE F 2359
SEE 500~2,000 pg/discE dle] HFH disc(DZH 8 mm, Toyo
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Seisakusho Co.)oll &%, ZARAA FF71 =4H plate ¥dlo] &9
¥ ¥ 37C incubatorold 2447+ wiadste] disc FHloll AEH
clear zone?] A (mn) .8 &3 B4& &3t

Dandelion( Taraxacum platycarpum D.) (18kg)

extd, with MeOH
(reflux 3 times)

MeOH extd. (592. 79kg)

Dissolve with Hs0

Hexane
Hexane fra,.
H,0
(147.30g)
CHCI4
CHC1; fra.(11,18g) H.0
Et0Ac
EtOAc fra. (6.31g) Hz0

H0 fra,
BuOH fra. (40, 28g) & tra

(306. 30g)

Figure 3. Fractionation of the methanol extract from Dandelion
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Plantain(Plantago asiatica L.) (l1lkg)

extd, with MeOH
(reflux 3 times)

MeOH extd. (695.47kg)

Dissolve with H0

IHexane
Hexane fra, (93.27g) H0
CHC13
CHCla fra, (8 263) H0
EtOAc
EtOAc fra. (31.08g) H,0

HO fra.
BuOH fra. (133.77g) 20 1ra

(323.72g)

Figure 4. Fractionation of the methanol extract from plantain.
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paeonia japonica var. pilosa NAKAI (10kg)

extd, with MeOH
(reflux 3 times)

MeOH extd. (2645g)

Dissolve with H:0

IHexane
Hexane fra(517g). H.0
|CHC13
CHC13 fra, (170g) H:0
| Etoac
EtOAc fra. (120.7g) H20
BuOH
BuOH fra. (954, 9g) 0 fra.
u ra. .
& (670.7g)

Fig 5. Fractionation procedure of the methanol extract from

paeonia japonica var. pilosa NAKAI
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paeonia suffruticosa ANDR (10kg)

extd, with MeOH
(reflux 3 times)

MeOH extd. (3318.9g)

Dissolve with Ha0

Hexane
Hexane fra(93.7g) H20
CHC15
CHCl3 fra. (37g) H,0
IEtOAc
EtOAc fra. (273.6g) H.0
BuOH

Ho0 fra,
BuOH fra, (282g) 2 e

(644, 7g)

Fig. 6. Fractionation procedure of the methanol extract from

paeonia suffruticosa ANDR,

3. W AE BEAL Yad AA
Aol Tyt Higo] stol 2] UlAx AA] NF REAZ AHEH

3l 9l sodium propionated 1, 2, 3, 5% %5 ¥, sorbic acid:=



0.05, 0.1, 0.15 0.2, 0.25%2] %E& TS brotho| H¥7sle] B
subtilis, L. monocytogenes, S. aureus " E, colio] t]3t sldAAE
AAslicy, =3I, TS brothel 3% NaClg  Ariste V.
parahaemolyticusoll th¥t &HFAE Alv R git),

4, Fa5 TUEY ¥4Y

gt FHol, Wzt HTiv|e] methanol FEEE A AHE3)
& w Jid=EE ¥ LAE FHI 9%t 4 FEEE 1,000 4
/Lol FR2 AR EYSIY 571A] FAFFE FF TS brothe ¥t
sto] 2 oA g AHsiaich

54 R& 3z}

NEd, A7ol, wWatelst BehulE A Eo] o] &3t Wt HAsL
2t 242kg Aobstel F4oh HE ARstn AE BE 34E 3Hsg
th. Table 28} & EoT TUNEL HIRE 24 Fiaure 79 &
A2 Az, YT WHos IPUEL AR Bg Table 33}
e EYPOT Fiagure 89 wWhyol mhah Ztz AMzsted 18T
incubatoro] EFIEA A% 7|2o] wE $F4E FFsiYcHAz
¥, 24, 48, T2A7). ARY F4ob Wl $F4 XM Specks] B
q'%ol ule} Figure 99t 2 W OE ARE HWFH 0.9% NaCl £
o2 QY HRE HAstn BE ¢W FW wixle] =wsel 37T
A 24AZE Y F veht Aete] £8 A4stel Asgich
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Table 2. Formulas for the addition of powder of wild plants

to noodle preparations

Amount of powder (%)

Ingredient 0 1 3 5
Flour 200 g 198 g 194 g 190 g
Wild plants 0g 28 6 g 10 g
Salt 10 g 10 g 10 g 10 g
Water(40°C) 90 mL 90 mL 90 mL 90 mL

l
Add wild plants

l

Mix well

l

Add aqueous sodium chloride solution

l
Dough for 5 min

l
Age for lhr at 28T

l

Figure 7. Preparation of noodle added with powder of
wild plants
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Table 3. Formulas for the addition of powder of wild plants

in to rice cake preparations

Amount of powder (%)

Ingredient 0 1 3 5
Rice Flour 200 g 198 g 194 g 190 g
Wild plants 0g 28 6g 10 g
Sugar 20 g 20 g 20 g 20 g
Salt lg lg lg 1g
Water 20 mL 20 mL 20 mL 20 mL

I Polished rice |

!
Soaking for lhr

l
Milling
|

Adding with powder of dandelion or plantain

l
Mixing
!
Sieving
l

Steaming for 30 min

!
Cutting (size : 3x3x1.5 cm)

!

| Rice cake l

Figure 8. Preparation of rice cake added with powder of
wild plants
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Sample (20 g)

l
Blend in 180 mL of sterile water
l
Transfer 1 ml of diluted sample to a petri-dish
!

Aseptically pour melted nutrient agar into
the above petri-dish
i

Swirl the petri-dish to mix the sample
with the agar

!
Incubate for 24hrs at 37T

l

Count the colonies on each plate

Figure 9. Procedure for viable plate count,

6. ¥ REA HIL AEY BREHY

AAe] iyt Fdo] o} 2] UeloAE AA AFE REAZ AlLo
#7189 sodium propionateE 0.1, 0.2 %2] %%%, sorbic acid&=
0.05, 0.1 %2] =2 H7Isle] F42 HE AR} AE BE& 5y
& &3k AEPE 92t BYstA saich

rpy

7. 8E B ¥ HE BERy

RIEH, "A7el, Wziefs} FExlvzyie Afe B3 738 313
Fd HAMelA Y EARE Kol EAS H} Igo] Hrlsl
Fr & AR HE BE ZAE FYsicl. AW #
SUstA gl



NE 2o ¥ A

WSd, AAdol, Wz HomE Ay Fhet 9 B¥H B
o HlAE W AWEI] sk S@eixcian AEgetat g

Ag 5

>

]

[.i(_)‘

38 AAsl] o|EoiAl AE model ARE o]§3lo] TAE

[% AAE A sl T4 ARSI F= BolA 5EL F
Al Fo] B A2 F UPY A7 AR Fo] FIY 2Rl A
28 wold Astddch 37t FL M(color), H7|(flavor), HYU
A (Cheweness), &%%¥ A E(moistness), Anralql  ER(overall
quality)ell tiste] 722 Hrisigich

)
hu ok

e

L

9. 54 &4

s A} A3b= SAS packageR EA Aestgon g7 {93
A2L ANOVA test®} Duncan’s multiple range test& AA]3lof B35}
et

10. 3373 B4 £ ¥ §%

L2l A% 2Y FZEo|A ethylacetate F&EC| 7MY ¥ ¥4
o] &gith. ujelr ol ethylacetate F+HEL silica gelol 432
CHoCly : MeOH = 15 : 1& 7}8lo} coating A]F|3L CHClz ¢ MeOH = 15 :
1 & slurry® THEo] column(7 em X 1.2 m)of] F33te] (CHLly
MeOH = 15 : 1) - MeOH RU|AE methanol =& 0, 5, 10, 15, 20,
25, 30, 35, 40, 50, 60, 70, 100%7}A] step-wise WHOE £% 52y
3}5L thin layer chromatography(TLC)E 7 E¥E& A/AA &=
8 A9E 137, ARl H$E 8719 1st fractiong Elch W2}
o}2} Eclhy] ethylacetate £35S silica gelo] 472 ethylacetate

_.57...



! Hexane = 1 : 1& 7}3}o] coating A|7]3 ethylacetate : Hexane =
1 ¢+ 1 & slurryg W&o column(7 com X 1.2 m)of] 33}
(ethylacetate : Hexane =1 : 1) - MeOH -B-ujAE methanol =& 0,
5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 70, 100%7}x] step-wise BHH
o 2% B¥33 thin layer chromatography(TIC)E Z} E¥EE& A
NAAH yzPeke] A= 117], Hutye] A= 3719 1st fractiond
At

W5 B9 13718 Ist fraction TlA] 5%2] FA|FFE o] &3}
o] 3rgAdol A LIEl 4, 5, 6HA] 1st fractiong Xo} silica gel
column chromatography(5 cm X 75 cm)@} TLCE 2z} BEHES AMNAHA
5708 2nd fraction& Qgltl. 5718 2nd fraction& TIA] 5702] FA|
32 AdA4E AN "ol 1A A UERd 2nd fraction 2&
Z|x} silica gel column chromatography(2.5 cm X 60 cm)$} TLCE o]
235le] 6712] 3rd fractionl® E-2]s}gr]).
AAol2] AL 8718 st fraction ZtZ} 5% 8] FAFFE o| &3l
ghatAdo]l wAl UERG 2, 3Ha] 1st fraction& Ro} silica gel
column chromatography(5 cm X 75 cm)& 3to] 7704 2nd fractiong
doct. 7702 2nd fractiong THA] 5718] FAFFE FFHE A
sl "ol &A UENE 2nd fraction 48 6& ¥HA =)
chromatography(2.5 cm X 60 cm)2} TLCE 3}o] 470¢] 3rd fractionS
£e|s}alct.
Hztefe] H-¢ 11748 1st fraction® TiA] 5F2 FAFFE o] &3}
o] gdido]l A uElt 3, 4, 5Hm) Ist fraction& 2o} silica gel
column chromatography(5 cm X 75 cm)2} TLCE Z} E¥ES AANAHA
57/02] 2nd fraction& ¥t} 5712 2nd fractiond TA] 57)8] A
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2 IS At Aol MR A UERE 2nd fraction 3F
b
Eiy]e] AL 371 1st fraction 22} 5F2] FA|FFE o] &3l
stdAol A UERG 1, 2Hz] Ist fraction& Xo} silica gel
column chromatography(5 cm X 75 cm)& 3}o] 37]8] 2nd fraction&
Agrct. 371¢] 2nd fraction TIA] 5718 FAIFFE FAHS A3}
o o] &A LENG 2nd fraction 1 &3ict.

st@ado] A UEhd B4 WPLCE ®A Eeld F 'H-NWR, GC-MSE
EAste] E4& FE8taxt stolct

e
e
lul

7}, HPLC

srggo] Vel 15 ethylacetate ¥¥¢] 3rd fraction 33 A7
o]8] ethylacetate ¥¥2] 3rd fraction 4, W2}¢} ethylacetate 23
2nd fraction 33} E%l¥] 2nd fraction 12 Table 4, 52 RZALR
HPLCE Al-&3to] A3ttt

Table 4. Operating conditions of HPLC for analysis of

antimicrobial compounds from dandelion and plantain

Requester Condition
Instrument Waters Associates
Column 1 ~-Cis bondapak
Eluent Vater

Water : Acetonitrile

(9:1)
Wave length 254 nm
Detector Waters 441
Injection volume 25 pl
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Table 5. Operating conditions of HPLC for analysis of
antimicrobial compounds from mokdan(paeonia japonica var. pilosa

NAKAI) and jakyak(paeonia suffruticosa ANDR)

Requester Condition
Instrument Waters Associates
Column 12 -Cis hondapak
Eluent Water

Water : Acetonitrile

(8 :2)
Wave length 254 nm
Detector Waters 441
Injection volume 25 uL

L} NMR

Proton nuclear magnetic resonance spectrophotometer'(lH-NMR)
spectrume Bruker AMX-500 MHz NMRE. &% 303K ZZelAl &3t
A o]%& UH ¥2 EAE tetramethylsilane(TMS)& AH&3lo
parts per million(ppm)%t$} & Llehgict

Tt} GC-MS

Mass spectrum({MS)& Hewlett-Packard 6890 Gas Chromatography2} €1
A¥ Hewlett-Packard 5973 MSDE A}-&3}oict. B4R A2 Table 63}
Zt}, Column& HP-5SM column(30 m X 0.25 mm X 0.25 um)o]olom
column == 40CHA 2& FAAIDF 10C/mine 2 5&3}] 3207C,
1 min 2A08 BA3t9c}. Injector %= 250C ¢35, detector 2%
= 300C%em ion source temperatures 250C%.L1 electron
energy:= 70 eVgt}l. Carrier gasi= He(1.0 mL/min)& A}&3}eict
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Table 6. Operating conditions of GC/MS for analysis of anti
microbial compounds from dandelion and plantain

Requester Condition
Instrument Hewlett-Packard 6890 GC
Hewlett-Packard 5973 MSD
EI condition Electron energy @ 70 eV

Source Temperature @ 250C
Trap Current : 300 zA

Column HP-58M

(30m X 0.25 mm X 0,25 /m)
Injector Temp. 250°C
Detector Temp. 3007
Column Temp. 10°C/min

40C(2 min) —> 320C, 1 min
Carrier Gas He(1,0 mL/min)

11, 88 £33 a4 AN

g, AAo], w2ty Fuvjgie 8% &3¢ benzoic acid,
hexadenoic acid, cetyl alcohol, isoveleric acid isobutyl ester,
methyl N-amyl ketone(TCI-GR Co., Ltd)®] 3#HI}E FA3}7] 93]
500, 1000, 1500, 2000ug/ml2] =2 57[A] FAFFE HFT TS
brothe] d7lste] A &2E A H3IAch

12. #3838 B EHEY ¥49Y

&g, AAo], wztekzl Fxlu|2RE 43H EYS YA AL
& o s gFEAE F337] S8 4 EAS 1,000 wg/mle] B
=2 ME EYSlY 5712 FAFFE FEY TS brotho] Hrste] 1
oA &g Agsiaic.
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1. AFATIBHEFEEY 5= 24

35%9] THAES methanol® F&3lo] 10003 2000 wg/mlL2 & 713}
of AE Ful u|dE 34 A EHE FNY A Table 73 2
th ol& FEHES WETS methanol FEELS 2000 pg/ul FEolA
S aureus?] A& 100 AASE e L. monocytogenest V.
parahaemolyticus s 2 wXolA ztz} 98, 43%¢} 97.00%8] =] &b
E Hivl EI B subtilist 2,000 pg/mL wZolA 97% o]Ate] ZA)
gz HAE B3, G(-) ¥ E colive TS FFof v|sle] F2]
oA Fihe ASHAIRE ZE 2,000 pg/ul wEoA 9% FA A E}
E UEhgich AF ol methanol FEEE 2,000 wg/ul FEA B
subtilis, L. monocytogenes W V, parahaemolyticus®] FA]& 33
AL, S, aureusy 1,000 pg/mle] B EolAFE AE i) oA
£ Z4& 90% o4 AIstgom E colix 2,000 ug/nl X0
90.5¢ AAEgr). Y¥FH O F G(-) bacteriakt} G(+) bacteriao] cj
sto] B el RIASA st gagoe] MW Hrin RaEgl
ot & AyolrMe 6(-) #F¢ V. parahaemolyticus @52 FAlo%
F&Eo| UASHA W&t B¥E RAFch uwhzbd e ol
&shd 4tk o] methanol F&Fo] G(+) FFET} 6(-) #5¢ E coli
7t mzAstA whEstelria Rastgla, 1% d3E B9 carvacrol

—

.
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& uIEE 829 BE HEEL 6(-) FF Vibrio vulnificussl 7+
mizbgh #abE B Wb, G(+) FFY L monocytogenesol thste] 7t
2 AP B FF 34 oA Hape F3o Felol o3 o
g wherial gelstrle ofgria st

Wi ztoke] pethanol F&HEL 2000 wg/ml wEolA B subtilis S,
aureus, E. coli, V. parahaemolyticus® &2 100% JAstH o L.
monocytogeness. L& w%ollA 73.39%8 oA &S Roch Sty
o] methanol $EESE 1,500 wg/mL wXolA B subtilis, L.
monocytogenes W V. parahaemolyticus®] ZA1& $A3] QA% L,
S, aureus:= 2,000 pg/ul?] wEoARE AFE Hul n[PdEY FAE
SRS Al oM E colit 2,000 ug/ml sEo]A 91.6% A=
oh E¥ Y28 hoT $IAE AAT 2 Bl ATOINE 8 m
paper disc® clear zone?] A& FAdHed viFEe FAlEFol
GIstol 0.25~0.75 gulél MICE ol B Agel WEAL AHel7t o
L2 7Y Vel oeln BAE APS ¢ A 7Y d7E
AHRH methanol F&ENE ¥F a7t AAAIRE ether FHE oA
= S aureusol tidted 0.3125 mg/ml o]Ate] oA, B subtiliso]
thdlol= 0,1563 mg/ml o438 wEolA ¥ ANE Hia, T FY
AFoll A& L monocytogenes®] ZFA AAE {8l HAUHKH FE=
2,000 ppmd] HE& AHE3F FHo® RuE gt b oz Fy]e
33 ANE B} methanol &89 B9 S aureus, B subtilis I
Streptococcus faecalis®} T FFo] tidlo] 50 mg/ml o]4e] HEof
A FFY FAE gAst] 2 Ay WEd, ARl Wy Ftt
37t o W SEA ¥ ZHE Kol Fria splch
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Table 7. Antimicrobial activity of the extract from wild plants on

the growth of bacteria

Antimicrobial activity(%)

sample Conc. B. v
name  (u8/me) gubtili L. monocyto S, parahaemo E. coli
genes aureus .
s lyticus

1000 100 100 87.24 100 80.76
HRE

2000 100 100 95.89 100 100
4% 1000 100 72.52 98. 25 - 20. 06
= 2000 100 72.89 100 38. 51 19.04
N 1000 100 75. 21 24,17  62.49  20.07
& ¢

2000 100 84.02 100 93.18  23.39

1000  77.17 86.16 10.72  61.88  29.52
oFr

2000 100 88. 63 76.74  88.66  29.98
ot 4 1000  62.08 79. 55 42.12 - 10.96

2000 100 89. 36 70.64  51.64  21.55
. 1000 100 71.05 100 - 24, 24
27|

2000 100 72.56 100 19.02  22.82
o o} 1000  32.15 58, 55 46.87  86.70 14,40
° 2000 100 84,28 84,66  95.31 25,61
4 3 1000  31.01 59. 88 1.19 100 31.12

2000 100 96. 19 44.16 100 44,19
. 1000 100 79. 02 86.70  44.21  16.33
° 2000 100 85,73 97.98  86.03  25.31

1000 49,63 73.15 1.57  71.87  16.39
SRS

2000 100 95,13 78.45 100 32.20
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Table 7 Continued

Antimicrobial activity(%)

sample Conc, V.

B. L. monocyto S,

name  (ug/mé) parahaemo E. coli

subtilis genes aureus .
lyticus

1000 - - - -

i 2000 40,04 - - -
TN
Axq 1000 - - - -

2000 - - - 53. 47 -
-
Qg 1000 5.10 - 99.15 88.00 43.00

2000 97.88 98. 43 100 97.00 94.00
Aol 1000 91.14 89. 48 90. 36 96.0 65. 46

2000 100 99,50 98.67 100 90. 50

e 1000 78.13 51,35 74.65 52.32 -

2000 90.00 100, 00 90. 63 97.55 55,91

_ 1000 100 70.74 25.01 26.70
¥ 2000 100 90. 42 100 46. 05 85.90
= 1000 - - - 4,63 9.83

2000 - 11.49 - 11.52 11.23
By 1000 89.21 100 - 99,33 61.68

2000 100 100 100 100 91. 60

b 1000 - - - 33.89 2.27
=TT 2000 - - - 100 6.78
aE 1000 99.59 68.19 100 98. 94 100

2000 100 100 100 99. 80 100
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Table 7 Continued

Antimicrobial activity(%)

sample  Conc, L. V.
name  (ug/mé) . monocyto ’ parahaemo E. coli
subtilis aureus .
genes lyticus
1000 19.42 25,40 4.25 19.29 18. 34
AUR
2000 85. 80 32.46 22.25 70. 96 32.23
2u)at 1000 100 100 100 100 100
L 2000 100 100 100 100 100
= 1000 33.96 52,12 100 51.26 53.74
S5
2000 85. 83 79.21 100 100 100
1000 100 51.13 98.1 97.05 41.68
2o}
2000 100 73.39 100 100 100
—— 1000 - 7.33 - 58. 49 10.94
o 2000 43.44 35. 84 18,29 97.72 36.01
B 1000 - 12.48 - 15, 62 55.59
2000 16.77 66, 34 11,10 31.05 70.84
e 1000 - 10,23 - 37.64 25.11
2000 - 15,11 - 50.12 39.29
uj 1000 - 12.08 - 44, 51 7.86
2000 45, 38 63.17 46.15 78, 67 21.05
A 1000 32.05 30,24 18.16 71.15 24.76
- 2000 100 67. 54 42.17 100 53. 88
B 1000 23.87 - - 10.25 6. 36
e 2000 51,38 21,78 - 63.25 19.18
1000 9,58 - - 8.84 -
Ha ' ~
ik 2000 52,71 3.33 - 56. 66 -
Mo 1000 86. 25 33.32 67.19 72,32 -

2000 100 72.56 86. 26 100 -




2. ﬂ%*‘%‘%ﬁ’-‘—n E32E £3d ¥94
7h WY &8 £3E 4%

5%—4 LA FF thste] wFHE UERd WES wethanol FEEE
RSt E4& 28 EHog n-hexane, chloroform,
ethylacetate, n-butanol @ & 402 Azl F4& A Y3 &
FAAE AN AAE Table 8o Llehjsict & 2] ethylacetate
By z2zmo yha ue %ol 500 ug/discd] FEoA AE f3f v
AE 5% RFo] tiste] clear zone HAP3te] IS Lehiich
B3] S aureus Tofl tislAl 11 mm o]A4}e] clear zoned LIERASlL
M 2,000 ug/disc $EO0l|A L monocytogenes, E. coli R V.
parahaemolyticust= Ztz} 11,5, 12 9 13.5 mn®] clear zoned 3 5]
ot} wEd2] ethylacetate ¥#2 S, aureus®} V. parahaemolyticus
o thste] arg BAo| Arh ¥, chloroforn Y= E colid A9
3t FREo]AE clear zoned FAsIdon 2,000 ug/disc R =
12 om ©]4e] clear zoned HAdsle] gt AF VL Rch =
2 nEye ¥ FAE 22 2upde AW RE ethylacetate F9|
7} $43}s 1 th&o] chloroform ol n-butanol 1E]il
n-hexaned} B0 £08 o] yigirl ¢ B2 AbEe] chloroform
B Eo| B subtilis®t V. parahaemolyticusoll tidte] ¥t HANE
Zh=cha 31ela, 22 2 ethanol 2 &Y A& 8ol Y ¥ ¥
g A8y Az AFe Aol FANFE ALY 6(+) 5o 6(-
A3 BE othylacetate®} n-butanol E¥olA F74] oz A7} L]—E]-
Ui FRe ZASol ethylacetate, n-butanol W & EHEo|A
9~10 mn&} clear zoneo] UEN}A 7t ethanol F&FQ] a4 X2
54 gujolnt g 4 c}E Suids &3EE HPHA BE)
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gtz Rastgch 2 52 AbRe] methanol F+&EE B subtilis, S
aureus®} E. colio] thdlo] 1,000 ug/ml wEola $A3] F4E oA
5193, o 52 F |9 chloroforn E¥olA ¥+t A}EF Hlrt
i stgen, A 52 oA AiEE o AEY FEES L
L. monocytogenes, Ba cillus cereus, §S. aureus, Pseudomonas
fluorescens W Leuconostoc mesenteroidesol]l th3l 3t7¥ S AnjE #A
3} zb gFol oty i EHEES dUstA ¥d Bt RO,
FoiApel £FE ethylacetate EYENA FHY ¥ AIAE Hirt
2 Rastgct

uehd, HEdE 24 E2YEE g7 A E Hole RLE Ho}
7} guf £¥A gulol wel FE EHol &3lFHo Urhis Hew
Aol ¥ EEL @l FEoIZIETt o7 gFEe] TE s
Reg Azl

L. Aol 25 &Y ¥4

ZAAolE methanolE FEF &  n-hexane, chloroform,
ethylacetate, n-butanol 4 & £ 08 n|ZAHojix Aoz LujZE u}
Fol @A os2 EY3Ilo] paper disc 22 IFHE AMY HAI:
Table 92} Ut} A7 o]2] ethylacetate FYEL FA|TF 5F EFol
thdte] clear zone& WENNN I, 1 Zo|A B subtilis, E coli B
V. parahaemolyticuso] th3jA] 2,000 ug/disc HEo)A 11.5, 13 W 14
m clear zone& UEMATE AAolY n-hexane FL V.
parahaemolyticusoll THI|AMRE 3o V& Bl 500 pg/disc HEOA
9 mm&] clear zoneo| WE}YIL, chloroform ¥ &L S aureusd] tis}

o] BE %%Tojr 10 mm o]4te] clear zoned ¥WASGom L.

__68_



monocytogenesol Tthdle] 1,000 wg/discizEolA 10 mm ©]4de] clear
zoned BAISIAARY B, subtilis®} E. coli o) ths|A& clear zoneo]
HAw] gkglrh. wleld HAol FFHEY &vl F¥E Y8
ethylacetate E¥o| 7}1# £438}5L chloroform, n-hexane, n-butanol
g B &0 Uiyt &4Y02 37 BEE d7Y F Sl wad
£99) ethylacetate $&Eo] ¥n| A8 Hidol AFH] glof &ul &
Hoto] 489, 24 WU Aty BYo7 sl Streptococcus mutans
g ul#sle] 13%9] njdEol tisle ¥IEE AR 23 ofRE At
d Yol 13 m o]4Fe] clear zoned ¥Astel Hadol UY=L
tl, a3 F B2 4k, AR 9 #30g e Su E¥& ¢ 4
2}z AEAe]  chloroform ¥ Jo] B - subtilis®} V.
parahaemolyticus& WIRY FFEO dis] ZF¥ BEE R W4
n-haxane ¥¥3} & £YES Yol Y oz Husiirh =, ¥
58 EAZE  nmethanol®  F&3}e]  chloroform, ethylacetate,
n-butanol B B o8 o] £¥3le] ethylacetate B & Fo] r}&
EY Bl uwlsle] ¥¥Fo| f43irin Q. §F T2 {3
n-butanol —fr:iloﬂﬁ B. subtilisol] tiste] % 3FAdo] Qlrii R
stolct.
olg} ol ojy] AFE B3 ¥ AYY AMEES 44 X F=H=
Sujo] whel Y& Aol F&Eo] YL Hoje ALE AqAAM O
ng 7018 FeE ¥ EFol o gullol 234 {3=o 4
£ R3) n|AES] iyt ¥2¥S 47 cp2A Jehn §3], Aol
o] 3}g BAL F T ethylacetate F-YolA RE F3Fol il clear
zoned PAsl= Z0F Kol YF EAL ethylacetateo]] F B3F &=
ol JF4el 7i7te EAY ZA2E AZHr],
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Table 8., Antimicrobial activity of various solvent fractions

from methanol extract of dandelion on the growth of bacteria

Conc

Clear zone on plate (mm)

Fr. No L . mono- S, E. V. para
(ug/disc)
subtilis cytogenes aureus coli haemolyticus
500 nd"’ nd nd nd nd
1,000 nd nd nd nd nd
Hexane
1,500 nd nd nd nd nd
2,000 nd nd nd nd nd
500 nd nd nd nd 10
1,0 9. .
CHiCl , 000 10 5 11.5 nd 12
1,500 11 11.5 11.5 nd 14
2,000 12.5 12 13 nd 15
500 8.5 9 11 10.5 8.5
1,000 10 11 12 11 11
EtoAc
1, 500 11 11.5 13 11.5 13
2,000 11 11.5 13.5 12 13.5
500 nd nd nd nd nd
BuOH 1,000 nd nd 8.5 nd nd
1,500 nd nd 9 nd nd
2,000 nd 10 10 nd 9.5
500 nd nd nd nd nd
1, 000 nd nd nd nd nd
Water
1,500 nd nd nd nd nd
2,000 nd nd nd nd nd
1) - : not detected
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Table 9. Antimicrobial activity of various solvent fractions from

methanol extract of plantain on the growth of bacteria

clear zone on plate (mm)

Conc
. L. mono- S. E. V. parahae-
Fr. No (ug/disc) subtilis cytogenes aureus coli  molyticus
500 nd*’ nd nd nd 9
Hexane 1,000 nd nd nd nd 10
1, 500 nd nd nd nd 10.5
2,000 nd nd nd nd 11
500 nd 9.5 10,2 nd nd
1,000 nd 10.5 12 nd 10
CHCL 00 nd 11.5 13 nd 12
2,000 . nd 12 13 nd 13
500 8.5 nd nd 9 8.5
1,000 9.2 9 8.5 11 11
EtOAC 1 500 10.5 9.5 10 11 12.5
2,000 11.5 10.5 10 13 14
500 nd nd nd nd nd
1,000 nd nd nd nd nd
BuOH 500 nd nd nd nd nd
2,000 nd nd nd W W
500 nd nd nd nd nd
Water 1,000 nd nd nd nd nd
1,500 nd nd nd nd nd
2,000 nd nd nd nd nd

1) nd : not detected 2) w : weak clear zone

5%2] FAIZEFol vzt #FEE vehd WUEY nmethanol F+EE
2 ¥ydd EE& U HFHL
&=

£ n-hexane, chloroform,
o Hx FHE oM E¥ 3T

ethylacetate, n-butanol %



9Ede MY  AAE  Table 100] Uehjedrh  wzer
ethylacetate % F&HEL U2 % %¢l 1000 yg/discd] EXEox Al
£ 7o) o] BE 5F RFol thsto] clear zoned st FAHE U
eEh ot B3] S aureus B, subtilis, V. parahaemolyticus, F,
colidol] T3 7B W& %%9Ql 500 wg/discollA] clear zoned
VEhjglom EZF 2,000 ug/disc oA L. monocytogenes, E. coli
W V. parahaemolyticusi= Z}Z} 13, 15, 13 mmn®] clear zoned A3}
9ct. %%, chloroform ¥ X B subtilisdol tisirsls= 1500 g
/discsEol|A clear zoned 3{A3lgirt. 12T wztere] 33 H I

E & gudE AmRy ethylacetate £o] 7} L4332 7 e
o] chloroforn 2] ¢og uelyr}, dEYe 229 chloroform &
#Eo| B subtilis®} V. parahaemolyticusol thsdto} 3hg TS 2t
=rlal st A B2 2tz methanol FEEE B subtilis, S
aureus®} E. coliol] tislo] 1,000 wg/ml oA $AS] F4L o)
393, o) 5& 8 239 chloroforn BY oA &F A}E B
i stgict, wleld], Yztets Ethylacetate £} chloroform 2¥W g of
2t HAEE& Role A2 Hol Z gn] £44A] gujo uie} 34
8ol §3l=Eo] Uil ALE AR YF EFL ©d 4 Eol7]
Hrp ofg] gio] sl g Zez Ayl
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Table 10. Antimicrobial activity of solvent fractions from
methanol extract of paeonia Jjaponica var. pilosa NAKAL on the

growth of various microorganisms

Conc Clear zone(mm)
Solvent ( ) B. S. L. E v,
Fra. dfﬁi) subtilis aureus monocytog coli  parahaemoly
enes ticus
500 9 =Y - 9 -
1000 11 10 10 10 10
1500 12 11 11 11 12
2000 13 12 12 13 15
500 - - - - -
1000 - - - - -
1500 - - - - -
2000 - - - - -
500 - - - - -
1000 - - - - -
1500 8.5 - - - -
2000 9 - - - -
: 500 9 8.5 - 12 10
Ethyl 1000 10 10 11 13 11
acetate 1500 11 11 12 14 12
2000 12 12 13 15 13
500 - - - - -
1000 - - - - -
1500 - - - - -
2000 - - - - -
500 - - - - -
1000 - - - - -
1500 - - - - -
2000 - - - - -

1)-: no activity

Methanol

Hexane

Chloroform

Butanol

Water
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gt 5%ty $2EL £YH ¥4

Ecly]E  methanol® F&% AL n-hexane, chloroform,
ethylacetate, n-butanol ¥ & £0 8 nIAdoA ZAHoE L& n}
o] FxlA o T E¥Flo] paper discH o B FIFAHES ANZ A=
Table 112} Ztl Hgte]e] ethylacetate, hexane, chloroforn,
butanol ¥ EL FA|dF 5% EFo] thdle] clear zone LENNY
3, 2 FolA hexanedZ B. subtilis, E. coli o thdle] 2,000 g
/disc BEolA 13, 12.5 m®] clear zoned UENJZT} chloroformZ
2 B subtilis, S. aureus, L. monocytogenes W V., parahaemolyticus
o thdAl 2,000 wg/disc =04 16, 15, 15 ¥ 15 mne] clear zone
& Uehgitt.  ethylacetate® L. monocytogenes ,E. coli W V,
parahaemolyticusell Tis|A 2,000 pg/disc HEo]A 13, 15, 13mne
clear zone& UERSIIL butanolF& B subtilis, E coli o ths]a
2,000 wg/disc w=o]A ZtZ} 14mn?] clear zone& LIERLQIT}. wix|w}
28 EFoAME S aureuso thsirgt 2000 pg/disc XA 15 mme)
clear zoneo| ¥XdE|3L B subtilis, E. coli , L. monocytogenes, V.
parahaemolyticus of Ti3|A & clear zoneo] HAER] ¢tott}. uwlepa]
Bty 552 &) E¥H YF4L2 ethylacetate B¥o] 713 o4
8}3L chloroform, n-hexane, n-butanol W & 408 UElyr}l, &odo
B BEE ALY 2 Boll wEH £ 9 ethylacetate F2Eo)
A E Yol FFH dlo] &ul EHYslo 48, F4 W Ay
w¥ o8 Ha|3le Streptococcus mutansE B Fste] 13F2] njA o
thste dd& ABY AT ofFE A HEolM 13 mm o]
clear zoneg FA3to] Fatdol AFHYLE gl 3 52 4=, 7
= W 52 v Buf ¥ 3 A3 7 HEAY chloroforn

2 fu
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B3 Eo| B subtilis®} V. parahaemolyticus® W|FEY FFEO] ois
74 & B Wb n-haxane £ E £HELS ol a4t A
2 Rastgoh E, ¥ 52 EAZE  pethanol®  F&IS
chloroform, ethylacetate, n-butanol ¥ & £02 £nj FI3}o]
ethylacetate W E o] tl& EYEo] H|ste] o] f3iria
sttt & 5L S99 n-butanol EHolA B subtilisol Tvid}o|
73t gkgAdol glrkal RBasiglch ojgf ol o7 AFE T3 Vo
A AREL 747 A S3lge Sulof] uket ¥ ‘:"é] o] F&xo]
YL Hol: 2R AN IHER Hrive] Fox ¥ 4]
oz guljo] 2FH L] AE Fu) nPEE] Eﬂ ¢ ydYE %
7} thEA Jelie 53], Huvy] gt ELS F2 ethylacetate
oo BE FFEo tis] FET clear zoned FA3te LR B
o} 3hF BAL ethylacetateo] H BajE= FHola Il 7k
EAd ZAor 47Hrl

4 iy

[01
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Table 11, Antimicrobial activity of solvent fractions from
methanol extract of paeonia suffruticosa ANDR on the growth of
various microorganisms

Clear zone(mm)

Conc, _—
Solvent
Fra 97:% B. S. L. E. V.
’ disc) subtilis aureus monocytoge coli  parahaemoly
ns ticus

500 10 8.1 8.5 8.5 -
Methanol 1000 11 8.5 10 10 10.5
1500 12 9 12 11 11

2000 14 10 14 13 12

500 10 8.5 8.5 8.5 -

Hexane 1000 11 9.0 10 11 -

1500 12 10 11 12 -

2000 13 12 12 12.5 10

500 11 10 9 8.5 10

Chloroforn 1000 12 13 10 10 12
1500 15 14 12 11 14

2000 16 15 15 C12 15

500 10 - 10 12 11 10

Ethyl 1000 11 11 14 12 12
acetate 1500 12 12 17 12.5 13
2000 14 13 18 13 15

500 1 8.5 - 10 -

Butanol 1000 12 10 - 11 -
1500 13 12 9 12 11

2000 14 13 10 14 13

500 - 10 - - -

1000 - 11 - - -

Water 1500 - 13 - - -

2000 - 15 - - -

1)-: no activity

_76_.



A 2 A WHNBREAY AERTuR Tt
YA

A -2 et A AFEEAZ AEES G
1, 2, 3, 5%2] S5 TS broth®} 3% NaCl& #71gt TS brothol 3 7}3}
of 5] A% ¥5] AlBe] iR WAL Figre 100] Lehisich
Sodium propionate® 1% M7}t FoM= B subtilis®} L.
monocytogenesE 217} 80,97%8} 72.71%8] FA] oA EI}E RAUL V.
parahaemolyticus= 3% wEollA 100 F24o] dAEglen, AL 7%

oA S. aureus®t E. coli= 79.16%2} 55.16%% ZFAlo] AJA|F . L
U BRE FAFFEL 5% EE H/NAE w E39 FAo] &9
A= et

Propionic acidi Propionibacterium fredenreichiis sp. shermaniivh
2o 2]l Swiss cheesedl|lA] A A7= Aoz F2 FHolE A}
31 yeastl} G(-) bacteria® &JA|sl= HI}7t glcl. Propionatey
propionic acid®] FEAME AlEY JFAoAE Nago|Ll Cad o=
Algo] =@ GRAS status® HAMAlAM  FHEHI JUTh 53,
propionic acidiE "2} xtel] AVl vAEE AAste 2Ll 3glo]
Az}, A AFEAM 2ujEE RE HY REAF 75E AR
glth, R ZHE ujAd o] g oA WAEE A= EIIT #lo
Ui el Eafste 2UatER} Zol AAl el fA diAEe 2
54 23t At

9l godium propionated
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Bsubtilis
l..monocytogenes
S.aureus
E.coli
v, pavahafimolylicus

ooces

100 |

inhibitory effect(%)
[«)]
o

1 2 3 5
sodium propionate(%)

Figure 11, Antimicrobial activity of sodium propicnate
against food spoilage bacteria,

120
B.subtilis

100 - B L. monocytogenes
0 S. aureus
0 E. coli

B0 ' @ v. parahaemolyticus

60+

inhibitory effect{%)

01 0.15 0.2 0.25
sorbic acid(%)

Figure 12. Antimicrobial activity of sorbic acid
against food spoilage bacteria,
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A7t 49 He] AA B
} A7 Fr A 4
E’J%al% AlEoll HIlste] A AEo] iyt o8& AMFEI] §|3t
¢t RIEHE 0, 1, 3, 5% HIUIE 48 AR3lo] 0, 24, 48, 724]
b Bt 18T incubatorofr] AABIHA FATE FHY A=
Table 128} Zth RIEHE AT F4 AR AFY Fd45E Uz
23 1% A7l 2z 8.7X10* CFU/ga} 2.7X10° CFU/ge.s iE
A3 558 HIIRE oM ARIF By oplel 24X ko] Fagt F
o= &S FAlo] Kol Qkgirt, v, Y AF 7ol A
A"l i} 2F4E 25l 7247 AR o)To= 2T 2F S
L 4.1x10" CFU/gelela 1%, 3% U 5% A Folds z4zh 2.0%10°%
1.8X10* CFU/g & 1.3x10* CFU/ge g REr7} A7EH 47} gz
off ulste] mBES FAlo] ¢ ALE & 4+ vl oI oz
Ate 27178 93T 2 Furt AgEd ey UEHE Ao
ToAE I FIlY £E7F =3E B 4 UL I FAME UEHE
5% AR Foll M= 48A1Tko] ElojA u|AdEe] e AP o=
njFo] RS S A7 wf 27 $3jE gA3te cjze] A
gte] AR A& AR F FAoeE AZHc ol Wl
0.75% A715te] 24X 7R 5 Z2U s §AER] ekt Rasiy
o e AR W Py Ao ot 7 Eax vk a2 & A
oM E AlZo] ZAHUEHA FF57t 3/ AL u|dEL] F4lo] 1
B ¢ EFY 94 AHE FE3te AR QY o=
Aspergillus parasiticusol th¥} anethole} eugenol& T o E Z4)

o FIE A3 Karapinard] -7 A3be} §alsitia stAch.

rﬂ
it
i
nﬁL

lo nllo
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Table 12. Effect of dandelion on the total bacteria count in

noodle during storage at 18T

Storage Amount of dandelion added (%)
Time (hrs) 0 1 3 5
0 8.7x10°  2.7x10° 0 0
24 6.5x10°  5.0x10°  3.0x10° 0
48 1.ox10*  6.4x10°  1.2x10° 1.1x10°
72 4.1x10°  2.0x10* 1.8x10' 1.3x10*

. qlEE ’éﬂ o] A% 4

AEGE 0, 1, 3, %% HUIsl W& AR F 0, 24, 48, T2A T
ot 18T 2] ncubator'oﬂ RAFAAN 2J4+E AHE A& Table 13
I Atk A HE Az 2‘—‘? 3748 By gz 3.2x10°
CFU/gol faL A Zho] Al 45 2 F7He @AY 2d A
Zojl= 1.5%x10" CFU/go] Elaisl qﬁl NEAE wWol Hrigh o% _oM
L ulgEe 47 Ho| 3do] AU 7.0X10° CFU/gg Rol 19 A3t
Fol tiEaolM A7 n|dge] Mete] Rt o Hort E¥ 3% 3
ZbEol 1 thEo® o FAjo] FHol 2ddo] At F nAEY v
2.0X10° CFU/go 2 ol= mE 1% A7y 1d A ¥ 4% 34
=9} golx WEI} Wol A/ o] nAEL F2o] =gA Y
& 2 4 gk zeste] 3do] At F oz 1, 3, 5% HIKNE
o &Fg4E Ry 7.0x10° 4.0x10° 1.7x10° CFurg % 7o><1o2
CFU/gE Rt E3 lEHE HUI B2 3do] AUx uEgd &

o] Ja7t WA R I E ok AUyt Walch e A E ““Poﬂ
H7lslel BE FAIE B o] ATE By AVE AR ol o)
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z2o] ulstel mAES FHo] Agirkn mIstel B AL A
SAn Awe Bged I ok AW AR Hud HEQ

cinnamaldehydeo] &]%F Ao g ®.15l9T}

Table 13. Effect of dandelion on the total bacteria count in rice

cake during storage at 18T

Storage Amount of dandelion added (%)

Time (hrs) 0 1 3 5
0 3.2x10° 4,0x10' 0 0
24 2.0x10° 2.0x10° 5.0x10' 1,0x10'
48 1.5%10" 1.4x10' 2.0x10° 1.0x10’
72 7.0x10" 4,0x10° 1.7x10° 7.0x10

2. Aol A7t F49 Ho AR B

7b. Aol A7t F4o A% B

A7o] Burg 0, 1, 3, 54 HI/R F4F W5 0, 24, 48, 724]
7t EQt 18C2] incubatorolr] RH#spHAA AW & FF49 WHI:
Table 148} Zt}l AR AF cf2F 9.7x10° CFU/gE Liepd W 1,
3, 5% ¥7HEe z7) 3.8x10%, 2.0x10% 1.0x10° CFU/g& Uehlol
Y e Z4g stdg ¥ ohlgl 3ol AW FoE dRIY F
47} 74 stk 2ela Aol 1% WY A gz I
Wit AZo] A48 F78He Ag 8 4 U3 AHol& 5 H/RE
FHo M AR F 1¢o] A wizkAl L HEIL Hrist 2d o FF
B nAdEe] 48 2k vy A70lE 5% HIY T2 39 Fol
23471 1,3%10* CFU/gg Uehiel tizge 2d Bt Foll 33 v



B FRUE © FHojA nE F
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& Beste] A& AE FHE 93
o olgjdt AX}E njFo] AL 4
H7MA] A E BEo] 43S A
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& gAste &Z37t chzdel ¥
TEEE Ho| H7A] ME HE

T, o5, Az Fuld
Fa BT TRl AUEE wWEl
o] 4Fd AZlE 7H HEol
Azt

2
—
3,

LU

Table 14. Effect of plantain on the total bacteria count in noodle

during storage at 18T

Storage Amount of plantain added (%)
Time (hrs) 0 1 3 5
0 9.7x10° 3.8x10° 2.0x10° 1.0x10°
24 3.0x10° 4.,0x10* 2.0x10° 7.0%x10%
48 6.0x10" 2,0x10* 1.9x10' 2.0x10°
72 8.1x10° 6.0x10°  3.,2x10' 1.3x10"

L Aol Eut g A% 48

A7ZOlE 0, 1, 3, 5%¥ Hrste] HE Az F 0, 24, 48, 72|17
=9} 18C2] incubatoro] RAUFIHA FHd4+E AWE Al Table 15
o Zth Ag HE Az AFY FI4E Y 2RI 3.2x10°
CFU/gol3lal AlZto] A d4& Fd48 F7H= ALEHIAT 1 F7}
HEs AZlE Y o ulste] nlAEL] Falo] walcl 123}
o] 3Yo] AGE tf2E3} 1, 3, 5% W I £F4E Ry 7.0x10
3.0x10% 1.0x10° CFU/g 3} 1.0X10° CFU/go2 UElton AAo|&
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HA7pshAl ok tiRxF3 1, 3, 5w¥ HIR FY ¢LE2 It W
olx AAolE wo| HAINE4E RE T3} ¢ L4314 UEtuch
gz AMe &3 A2E 0, 1, 3, 54 Hulsie 4IE Az 2
F4E APstde 4847 A F R FEUWIE U] A3
stolont & Hul FolAe FHUZE LAl Yot He] FIlE A dA
iz FAshvh oA E A8 AEY sl A& Hol HIL
gogn FHIEA ciRFol vty He RE Fo] F4E & T
glegel Azt

Table 15. Effect of plantain on the total bacteria count in rice

cake during storage at 18T

Amount of plantain added (%)

Storage
Time (hrs) 0 1 3 5
0 3.2x10*  1.0x10° 0 0
24 2.0X10°  4.0X10° 1.0x10° 4.0%10'
48 1.5x10*  4.0x10° 2.0x10* 2.0x10°
72 7.0x10"  3.0x10' 1.,0x10° 1.0x10°

3. ey H7t St g AR B

7h zpe Mt S48 A ¢4

Wl b 0, 1, 3, 5¢¥ UM S48 wHEC] 0, 24, 48, 724
7t Z9F 18C2] incubatorofA] RISIHA Alw E 20 Wile
Figure 133} Zth Az ¥ o2 10° CFU/gE vehd Wi 1, 3,
5% H It 10! CFU/g& Vel o e Z2Ag 319le & oluel 3
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BA 72 2718 FH4TE A8 &S Boj wzteke] Hrlg n)
AEL Falo] 43 AdFHE Aog Ueldt) 1% 72 39 o
F A& sl A& & £ U3 3% 5% HIUIE FeeldE A
Z ¥ 4do] Ay wizkx] FF47 10°CFU/g $30] EEstddct

[o

) 5o (3 %)

6
—— C
ST —-— 1%
sl —a— 3%
-o— 5%

total bacteria
count(logCFU/g)
w

-

o

0] 1 2 3 4
storage day

Figure 13, Effect of jakyak(paeonia Jjaponica var,
pilosa NAKAL) on the total bacteria count in noodle

during storage at 18T

Ll kel MUt ‘5’394 A& g4
Yarekg 0, 1, 5% H7ste] w& AR F 0, 24, 48, 7243
%¢t 18CY mcubatoroﬂ RASPHN FF4E ASE HA3 Figure



149} 2T} A He A2 AT FF4EF BHE tfRFT2 10° CFU/g
ol ot A 2Q olF FAY nAEY F4& Rol 4d AR FolE
10°CFU/g So2o] =estact. Wi wztel HrkEe 297HA] n|AdEY
zae Rolx] ki 49 AF Folw 1, 3, & WE 74 10,
10°CFU/g 42208 o7t nj g2 F2lo] dojutrt

szjore] ziarol Wold4& BE E37L o $4shA vEhich

a5t of (1)

—— C
-a— 1%
—a— 3%

—— 5%

total bateria
count(logCFU/g

O = NN W A OO0 N

0 1 2 3 4
storage day
Figure 14. Effect of jakyak(paeonia japonica var. pilosa
NAKAI) on the total bacteria count in rice cake during

storage at 18T
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Echy] 29U 0, 1, 3, 5%¥ AU F45F wEo] 0, 24, 48, 724
7Zb ¢} 18C8l incubatorollA] HEASPHA AW E Fd4e] #HIE=
Figure 158} Zth Hthy Hrisee tia2ddt 1x d7iae nda
ZFalo] w3t AE Bk 2l 3%} 5% HIES Ax A FFE
A 44712 ) gEL] F2]0] AL dojuhA] Y& ZLoZ Hol Htiu
H7IE A EY ARE P& 7y 5 oleelet Azl

J1 b o

et

SCH <x4>
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e _ —— 0%
s34 - 1%
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Figure 15, Effect of mokdan(paeonia suffruticosa ANDR)} on

the total bacteria count in noodle during storage at 18T

U Eww) A7 wel g orga

Ei & 0, 1, 3, 5%% H7slo] HE AR F 0, 24, 48, 7247
EQt 18T ¢4 incubatoro]] B#ASIHA 2H4E AWE ZAI}= Figure
163t 2t =42 AzxA EuE /g Azet opErRE oz
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Beol whd Buly] 3x9t 5% My g n|BEY FAo] dojuA
thr} 72412t olFol ozt mBEL] F4lo] A& Birh A F
47} 2710 10' CFU/gollAl 49 A o[ Fo] 10° CFU/g +&o =d
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Figure 16. Effect of paeonia suffruticosa ANDR on the total

bacteria count in rice cake during storage at 18T



2tk MBS UHOIE A7 1,000 L SES ArASAS o B
subtilis:= 9% £4] = AUE X931l S aureus2} E colis= 98%
o} 91.3%8] F4 AA&E el $H, T2 sxolA L mono-
cytogenes®} V. parahaemolyticus?] 73-9-oll= 57~60% AEL] oz T
Z7F velgtch 2ea A& e} §7§ ol& 33t 2,000 pg/mle] HEE

= #Fol oA Rlgdu Aol 5l 2,000 pg/ul HIEoA 2
%’{rﬁ’%iu} o wA gt oA wEHU Aol methanol &

< Fat Aol uiste] AR A¥ste FFol AUV wiFelzta 7t
"t ‘I}E})ﬂ A ¥ LS fsME UERY AAHE Y
sto] AHR317] R} 2z Algsh= 2ol utin AztEct o7 4y
oM Azt S 22 200 pon¥ FHoE EYst FFYS 4l
HE A B subtiliso|W s FIIF UEIWD S aureus, E coli
WU Lactobacillus acidophilusol tdlo] 59~96.4%2] A &EH}E L}e}
12 P A=

Table 16, Antimicrobial activity of the combined extract from
dandelion and plantain

Inhibitory effect (%)

Extract Conc

(ug/mL) subtilis monolé;/tog auﬁéus E coli para%aemo
ene Iyticus

Dandelion 1000
94.00 60. 26 98. 00 91.30 57.
+ Plantain 1000 0 1 7.00

Dandelion 1000  5.10 - 99,15 43,00 88,00

2000  97.88 98.43 00. 00 94.00 97.00
Plantain 1000  91.14 89.48 0. 36 65.46  96.04

2000 100. 00 99,50 98, 67 90. 50 100, 00
1) - : no activity
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2. W3 Boy 328 TYBY Y

Watekzl Euiv)E Eysie] FAEINE AW Az Table 173
2ot wizterz) Eciu]E 247 1,000 pe/nl S22 Z3 ApieE o
B, subtilis= 89.82%2] &4 A4 ZIE K5 S aureus®t E coli
£ 92.07s%} 93.67%2] FA JAEE Urhid: #2 FEOA L
monocytogenes®t V. parahaemolyticus®] 73-%-oll&= 96.84%2} 92.83% 2]
oA JT3s} Vel B subtilis, S, aureus, V.parahaemolyticus®]
Y 2L EYszolM WAy, HExhy] whE 2,000 pg/mld] HEo
HET} BFdo] X ghobtl olAS Wkt Burwle] methanol 3
Z&Eo] o]l FFof tiste] ¥ Aol chyt ZAFEH] 37| ufFo]
ghal AZbgct webd ZAFA ¥ ZAFEE AsiAE olE dFel ol
3| Watorat HelulE Eyste] ARgsl7] Rt 24zt Agste Ao
uttia Azt oo Ao Alvel FPE 247} 200 ppnd] T
o8 EYste] ¥Fee AME Az} B subtilisoRt s AL L
ElWt3 S, aureus, E. coli " Lactobacillus acidophilusol] tis}o] 5
9~96.4%2] oA F3E Uepfact.
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Table 17. Antimicrobial activity of combinded extract from jakyak
and mokdan against of food spoilage microorganis

Antimicrobial activity(%)

Conc,
sample
e M8 B, L. V.
n mé) subtilis monocytoge aureus parahaemoly E}.
nes ticus coll
Jakyak 1000
+ + 89, 82 96.84 92.07 92.83 93.67
mokdan 1000
1000 100. 00 51.13 98.10 97.05 41.68
Jakyak
2000 100, 00 73.39 100.00 100.00 100.00
1000 89.21 100. 00 -t 99.33 61,68
mokdan
2000 100. 00 100.00 100.00 100,00 91.60

1)-: no activity

m
>
o
el
0

A= Table 1832} Zt}l, #SAAL A3t N3 223
& 3% WM Fo A4 AR Bokom 823 o)

6=

rOl
o o

R

o

0 oy

Off
hd

0.

o mu © do
32
i)

N

(P<0.05). EZF, HEALY A UEHE MR Ro] thzxFo ulsty
o 48 Ao veigten zb fujrh {23l x}o](P0.05)F Ko
gl &

=dE HARE F71 HAstA] ke A B My 43



Roz AZE AR b MrEe A4t W ReR wFo| AP
Hgk NEe] 2 1~ Rog FZAHch EY WA FHES
HEY 1% BrhEol Mg $2 A2 Uehga {9 A=At
(P<0.05). 22|8to] WEH7 wWol A/IHSE Mo| Hojx|i W&
B/ @AR dstel 5 HrkEe AEET} ‘sl— o2 A7 =
48 WE o NEHE 1~3% FA/IE Aol 7H YL Aoz
A zkdet

Table 18. Sensory evaluation of dandelion noodle

Amount of dandelion added (%)

Item 0 1 3 5
Color 4.0+0,00™ 4.2+1.64" 4,6*2.07° 3.2+2.17°
Flavor 4.0+0.00° 3.8%+1.30° 3.6x1.34*° 2.6%1.52°
Cheweness 3.6+0.55° 5.8+1.10° 4.6%0.55° 2.2%0. 45"

Moistness 4.0£0.00° 4.6*1.52*° 5.0%1.73 4.2%1.79°

Overall quality 4.0%0.00° 4.6%1. 52° 4,0%2.0° 3.0+1, 417

* Means with different letters(a, b) within a row are
significantly different from each other at P<0.05. .

L. W& HUt He deAA
NEHE 0, 1, 3, 544 Z“7}f€l “éi:ir 11123}04 34—‘5— 7**}5"- "é*l"”

@ RE wEelq $URY Hol§ HATHPO.05). 4 % qunel 2

L R} 3% HubEolA foAel x}o](P0.05)E Raom e
9= U2 UEHE MR & Alolof] £ ApolE Hol RIEH
g AR Ho o] o F2 JIEE vehiglch '
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ol He| Aol oA vhrFETl I HIkEo] et Ao
njFol o2 FE fEluete] FFAHAL Hol o 71A] AEE HiA
Hol $l FUOE Qo] FHIE Hrie Mol MEHE 3 = 3
7beto} Mzt g& IA ¥ Zlo} v VeV w2 R AL ®E
g ARE 4 ZeE NEHE 1 3% HIRY &3 2t 5w
HIRE & Atole] foA e 2] E(P0.05) Kol Hels WEHE H7t
?'57‘1 e 2 Rt HrlelEl 3 2 1~3% BE HIPshe Zo] Higtd
o8 AzArt

Table 19. Sensory evaluation of dandelion rice cake

r°“

Amount of dandelion added (%)

Item 0 1 3 5

Color 4.2%0.45™ 5,2+£0.45"  5.8+1.30° 4.6+1 34"
Flavor 4.2+0.45° 5.2+0.45  5.6%0,55° 5.0+1.00°
Cheweness 4.0£0.71° 5,0%1.22" 6.2+1.10° 5.2%1.48%
Moistness 4,0%£0.00" 5.2+0.45° 5.2%1.30° 4.0%1,00"

Overall quality 4.2%+0.45° 5.4%+0.55° 6.2+0.84*° 3.4%0.89"

* Means with different letters(a, b) within a row are

significantly different from each other at P<0.05,

. ARl A F4ot e B
}. Aol A7t F42 et
HAE 0, 1, 3, 5% FEE /Y FFE A2l Fpof ofgt
53 BEE& ZAIRF Azl Table 202} vl Mz 3F 9 %3 A
Ex A HUd Aol(P0.05)E HolA| AUA HEPe] B¢ AAo|
1, 3% {7 dzd, 5 H7E Alelole R3A 7<}°l§ Haolrt
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(P<0.05). ERF A3} F& NEAN B9 AR el we
56 A7lEe WA Bhe A A3 ZY Aol Yo U3 W+
7 o} Z4e] Jzol YA W A= Ryl Wl 3 ¥l

ZF& A3z} g B ol &Y FE& /M T AoR UEh
o AP AL izF} AZolE 3, bx Mg T Atojo] f-2F
ol xtolE R.GGL(PC0.05) AwrEel Fae Aol ARl 1 HIE
o] & A4$E Ueshidx 5% e fY3Ad Aelg Hln
(P€0.05). wheld FHolE F4o] HAiste] wE ol 1| Ex 3% 3
= A0 E HUshe Zlo] ulgkag Aoz AR}

o

Table 20. Sensory evaluation of plantain noodle

Amount of plantain added (%)

Ttem ‘ 0 1 3 5
Color 4,0+0,00™ 4.8%1.64° 4.6+2,07" 2.8%1,64°
Flavor 4.0£0,00"° 3.8%+1.30" 4,0%1.58" 2,8%1.48"
Cheweness 3.6+0,55° 5.6+0.89° 4.8%0.45" 2.210.45°
Moistness 4.0+0.00° 4.4%1.34° 4,8+1.79° 3.8+1,79°

Overall quality 4.0+0.00° 4.6%1.52° 4.4+1.95 2 2+0.45°

* Means with different letters(a, b) within a row are
significantly different from each other at P<0. 05,

Lt "ol A7t g Al

A7A1E 0, 1, 3, 5% $EZ A/ HE ARt Hoj g Ak
! §4& 2R At Table 213 At BE 5o sty tjxd
% AZlE /MY F Atelole FAHA AolE RYrHP.05). A
2 e Aol 3% A7k dA4vt P8 wsken Rt 3 Ao

[*]

X
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T Aololle ol Aol (P0.05)E EAth EZF AP HPole
izt Aol ¥l Alojo] Aol& Rylonm HHF AR oz
1, 3% HIRE Atelo] zle]E RTHPL0.05). Anbae FH2 3%
kel A7t M e 2T Eat B doia Heje
A7RolE H7Ishe Zol Fom J1EZHe o] 3% Hryt Fria Az}
Hrl

Table 21. Sensory evaluation of plantain rice cake

Amount of plantain added (%)

Item 0 1 K} 5
Color 4,0£0.00” 4.6%1.10 6.0%0.00° 3.8+1.79°
Flavor 4.0£0.00° 4.6%+1.14 5.6%+0.55° 5 2+0.45%
Cheweness 4.0£0.00° 5.4+0.55° 6.6+0.55° 4.4%1. 52>
Moistness 3.0%£0.45" 5.0%0.00° 5.4%0.90° 3.2+1.10°

Overall quality 3.8:+0.45° 5,6+0.55° 6.6%0.55° 4,2+1 79

" Means with different letters(a, b) within a row are

significantly different from each other at P<0. 05,

3. Wizlef WL F40} He| WAt

7k el Mot S42] Weat

WS 0, 1, 3, 5% BEE AN F4E ARl Zgof it
THY Y& AL A Table 229 Pk A2 wizlekg ¥y
o] tizgol nls] foFos &2 H4E AAUTHPO.05). F
Ao Mol vz} foFos WA &2 Y4E yepion it
HAHREE Wdd WIUSE B2 e 2Yth 53 YE= o
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Az o 1% EE ;g:,:, daerg Wkse 2ol MeAe
A7),

Table 22. Sensory evaluation of jakyak in noodle

Amount of jakyak added (%)

Item 0 1 3 5
Color 3.810.00" 4.610.46" 5.8%0.71° 6.6%1,46"
Flavor 3.8+0.00° 6.6%+0.07° 5.6+0.58" 4.6%1.81"
Cheweness 3.810.45° 4.6+0.98° 5.8+0.27° 7.0%0,45
Moistness 7.0+0,23" 6.810.32° 5.0+0.79° 4.0%1.09°

Overall quality 4.0%0.27° 6.0%0.72* 5.8+0.95° 5.6+0.45

* Means with different letters(a, b) within a row are
significantly different from each other at P<0.05.

. wizte} H7 He) A
Wakerg 0, 1, 3, 5% HE AR H4g Azsio] ol tjgt A
E4g ZAR AHe Table 2337 Zrh Ao Hol tjzEt W
7

o

ohg AWrIR We) Aol 3 WP F4vh AME BRom B 1w
AAAAE 22T FeHe Aol Rolx girh Y WA
73,%0“% oz W WIE Aolel RH Aol7t HAT HE
g o8ld e} 5x WrkPol fYHez o A Ushurl

oi
rlr

05). Al wighY AEE 3 WK 22§89
Aolg UehiA dgith Waere 3 AMROR WY U HYE
AdAR 4+ gelsha et
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Table 23. Sensory evaluation of jakyak rice cake

Amount of jakyak added (%)

Item 0 1 3 5
Color 5.0%£0.07” 5.4+1.00™ 5.6+1.00° 4,4+0 93
Flavor 4.610.60° 4.4+1.04° 3.2%1.25° 2.6+0,54°
Cheweness 4,210.72" 4.6%0.35" 4.4%0.95° 4.4+1,.02°
Moistness 3.840.54° 4.8+0.09° 5.6+0,90° 6.2%1,17"

Overall quality 5.0%0.58° 5.440,55° 5.2+0.35° 3.2+1.29°

* Means with different letters(a, b) within a row are

significantly different from each other at P<0, 05,

4. BT H7} F40 go] weH Al

7h e Hu F49 AL

EHIE 0, 1, 3, 5% =2 AU F+E AR Fo oigt

HY 5YE& AR A3 Table 249} Zoh A7) 32 Hein|g 3

gt Zo] iz nid] fAFHLR w2 H4E AAUTHP0.05). &

e EXEE AR A AR Urlurh FFHY =& 1x
7R dfz2E3t fejAd zlel& UehiA] ofgron Autael w}

o, O
9,

N
4 rlo

g% N oo

}
AT B2 Bty HAoldo] el ni3) folFow A Uelyd
t},

Ok

U Bty dr) He) wsRa)
BTE 0, 1, 3, 5% HEE ¥ B Azstel wol iyt ity
A B4 ZAN} Azb= Table 259} ),

_98._



Table 24. Sensory evaluation of mokdan in noodie

Amount of mokdan added (%)

Item 0 1 3 5
Color 4.81+0.00" 5.6+0.46° 5.8%0.71° 6.6+%1, 46"
Flavor 4.8+0.00° 6.6+0.07° 6.3%£0.58" 4.6+1.81°
Cheweness 3.8+0.45° 4.6%0.98" 5.8%0.27" 6.0%0. 45°
Moistness 6.7+1.23 6.840.32° 5.2%0.79° 4.3%1,05°

Overall quality 4.0%1.27° 6.0+0.72° 5.820.,95° 5.6+0.43

* Means with different letters(a, b) within a row are
significantly different from each other at P<0.05,

Table 25. Sensory evaluation of mokdan rice cake

Amount of mokdan added (%)

Item 0 1 3 5
Color 5.0%0.07" 5.2%1.00° 5.3%1.00° 4.9+0.93
Flavor 4.6+0.35° 4.4%1.04° 3.7+1.25° 3.6+0,54°
Cheweness 4.240.72° 4.7+0.25° 4.8+0.95° 5,0%0,22°
Moistness 3.8+0.54° 4.9+0.90° 5.6%0.79" 6,1+0,71°

Overall quality 5.0+0.58" 5.5+0.55° 5.3%0.53" 4,2+1.03

* Means with different letters(a, b) within a row are

significantly different from each other at P<0.05.

Ao Aol 2T EvtuE B gl el 3 FIZe] A
7b 74 woren L 1% A AE dRETH {AHA Aol Ko
2] okoteh. EZ AL Aol BuE WMl wet A4t =
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A Uehgton &% AEE 033 e} 5 Wrkdo] HHoT o
A UErseh(Pe.05). ANAQ wibAy FEE 3 Arka) oA
3} felHe Xolg Uehix doith BuE 3 Aslgos wel

54 B4e A4 + dedsa g,

A 6 d HNEUHERE FIdBPYELY el ¢
TZ25%

1. Ethylacetate 2¥ o ZH e AP Ez 9] By

Ethylacetate $&&& silica gel colum chromatograhpy(7cm X 1.2
cm)¥t F thin layer chromatography(TLC)E AlA]3te] 137]¢8] H¥<
DAL o] chyt ¥Fa2d2 Table 262} Pt

Z} fraction®] %%7} 1000 wg/disc7} ¥ =& paper discol] 73 =
5%9] FAFFTE Ao E ¥FELE AAsiach 13719 fraction &
fra. 4, fra, 5 @ fra, 60] BE ZA|FFo] t)3}e] clear zoned 1
1~18.5 m& st ol 3tA Ueltl. 1000 ug/disc %
ZollAl B subtilis®] 7% fra. 4, fra. 5 U fra, 6 25 12 mg
clear zoneE ¥/gd}adrt. L. monocytogenes®] 7% fra. 6°] 18.5 mm
9] clear zone& ¥/Agsle] 7% FFYL VY, S aureus A% 2
2 sXolAl fra. 4, fra. 5 W fra. 6o] Ztz} 13.5, 16 I 18 mne

clear zoneg LleEhf2ic)
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Table 26. Antimicrobial activity of ethylacetate fractions from

Dandelion at the concentration of 1000 ug/disc

Clear zone on plate (mm)

Fr. No B. L. mono- S. E, V. para-
subtilis cytogenes  aureus coli haemolyticus
1 nd"’ nd nd nd nd
2 nd nd nd nd nd
3 nd nd nd nd nd
4 12 13 13.5 11 14
5 12 15 16 12 14
6 12 18.5 18 11.5 16.5
7 10 12 15 nd 15
8 10 11 nd nd 10
9 10 nd 9 nd 9.5
10 11 nd 9 nd 11
11 nd nd nd nd w!
12 9 nd 9.5 nd 9

13 nd nd 10 nd nd

1) nd : not detected
2) w . weak clear zone
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w3t E  colix fra. 57} 12 m®] clear zoned& X3,
parahaemolyticus= fra. 4%} fra. 57} 14 mE Z& A7|Y clear
zoneS Rt} wielr] oW fraction Rt} &L ¥FHE X fra
4, fra. 5 W fra. 6& %A A t}A] silica gel column chromatograpy
(5 cm X 75 cm)®} TLC plateE o]-&3to] 5718 £¥& o] vidlrh 5
el BHol ol BEH AUES B Aske Table 27 Yok B
subtilis®] A% 2nd fra, 2, 3 W 2nd fra. 57} 10 mme] A7IE FY
&} clear zone FASIAII, L. monocytogenes= 500 pg/disc FEol
A 2nd fra. 27} 20 mmE, S. aureust 2nd fra. 3°] 20 mm®] clear
zoneS AS}93, V., parahaemolyticus T3 2nd fra. 27} 17 mE
7}A 2 clear zoneg X O 2nd fra. 5% 12 mn?] clear zone& &
243te] BFHE Kech G6(-) FF¢ E colix clear zone?] A7|7%
2nd fra, 29} 3] 2tz} 9.5 mmZ UEIRIL, 2nd fra, 1S BE 5o
tlgt clear zoned ¥/gstAl Qot & HAdol viehtA] ¢dglrh. ¥+
o] 7}A ©4%t 2nd fra, 2& t}A] silica gel column chromatograpy
(2.5cm X 60cm)2} TLCE ©]-§3te 6708 EHoz2 E2sisict. =2
6712 2% 2 3rd fra. 32 3ol 43l en I AzE Table
280 viehigict, RE 5%9 AF F3] nBEo] thste] clear zoned
3% 3rd fra. 3& 250 ug/disc HEolA E colid A3t 4%2)
FAFFo] thdte] 14 mm o]4e] clear zoned Ry, B3| B
subtilis= 15 m%] clear zone& BASIGLow E coliof] ti3lAE
9.8 m2| clear zone& FAg3te] 714 ¥ Aol wUrh

olAte] ZAE E uf YEH ehtylacetate FHEL B subtilis, S.
aureus®} V., parahaemolyticusol| thdle] & HAlo] FHlodE & 4
dgen 1z £y FHEo} 2xf, 3A ¥ FEEE| clear zoned
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shed 2 xolrt gl A= u] o] el Tk EIL
e Edolety] Hrl oy HJiEEC] EUN ——‘i',—ﬂ ”’éli Z—Xﬂ
Ao g AAEH olg oy fractlon—%:—?r:

235 Jeleta A=

L di

o
# r[r ﬂlg 04.4

ot

Table 27. Antimicrobial activity of the second ethylacetate

fractions from dandelion at the concentration of 500 wg/disc

Clear zone on plate (mm)

Fr.No B. L. mono- S, E. V. para-
subtilis cytogenes aureus coli haemolyticus
1 nd"’ nd nd nd nd
2 10 20 19.5 9.5 17
3 10 18.5 20 9.5 15.5
4 nd 16 19 nd 13
5 10 15 18 9 12

1) nd : not detected
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Table 28. Antimicrobial activity of the third ethylacetate

fractions from dandelion at the concentration of 250 ug/disc

Clear zone on plate (mm)

Fr. No B. L. mono- S. E, V. para-
’ subtilis cytogenes aureus coli haemolyticus
1 nd'’ nd W nd nd
2 11 15 13.5 nd 16.5
3 15 14.5 14.3 9.8 14.5
4 11 11.5 12 W 13
5 12 11 13 nd 12
6 w! nd 13 nd 11

1) nd : not detected
2) w : weak clear zone

2. G =2YE YIEY EALY F25%

1589 methanol FEHEZNH 2} SudE AT #¥sie Eeg
ethylacetate F¥ 2 FZX ¥ silica gel column chromatograpy®} TLCE
sto] EAE Hel 3rd fra. 32 HEL ool BJ| ¢ste] HPICE
Figure 173} o] Ee|dlo] peak I, II, Mo thit compoundE 'H-NMR
3} GC-MSE #A3tadct, 2 A} peak [oAs sFAz il 23
< 123 cigk ethylene glycolo] Qe Ao g 2AEc),

7}, Peak 11 3gtEe] 1z AA
H22]" peak IIE 'H-NMMR(CDCl;, 500 MHz, TMS)& =43 Azje
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Figure 183} zZto] & 7.47( 2H, t, J=7.4 Hz, H-3, 5 ), 7.61( 1H, t,
J=7.4Hz, H-4 ), 8.13( 2H, d, J=7.4 Hz, H, 2, 6 ), 11.68( 1H, brs,
-0H )oliA protono] FHE o GC-MS(m/z)E A% A= Figure
198} o] molecular ion (M')o] m/z 12204 #AE gt wield WE
g 2HE Ee|8 peak o)A benzoic acid® FA3}4ic).

Benzoic acidEe F¥o] glx= 22 A e HAY A=
cinnamon, cloves, plums, cranberries ol &2|5l= A F7]410 8
Salkowskiof] 2Jste] drF&oe) uhgt A7} BT gc) 3t benzoic
acidi= ojn} ol AAF F W it 285 AFd REAR A
£o] Ea glon &dogyRE F Fo] Felgt ul AL | dEo] iyt
B g AF ZAEE JHAH pH 4 ojslolM e AsER HAES
A& AASIAIRE pH 5.5 o] oA 2 iyt Ashke Aow o
A et
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peak II
peak M

Figure 17, HPLC spectrum of 3rd fra. 3 of ethylacetate

fraction from dandelion.
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Figure 18, 'H-NMR(500 MHz) spectrum of antimicrobial

compound in peak II from dandelion,
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Figure 19. GC-MS spectrum of antimicrobial compound

in peak II from dandelion,
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1}, Peak I &S R ZAA

E¥ 33ES 'H-WRE £43 ZAzh= Aldlich NMR Spectrum F¥
3733} AX3taL GC-MSol| A= molecular ion (M')o] m/z 1400]A] LIE}LL
hexamine 2.2 FFFgcth oA WM/ ¢l Aoyt 7 Ee=
A PelE AT £ glom W 5o uste FAS AL 3
& B olUgl vkxy] AR FF AEE AT EIE AEHE o=
oA glet.

A 7 A AR RE HIVAY £
&%

1. Ethylacetate 23 o8 Xy AF4HANEZ 2] £

Z7Aole] ethylacetate F&EE 92.7 g& silica gel column
chromatograpy®l TLCE 3o} 87]9] £¥HE @Asith ol& 8712 £Hol
tisted 53-8 AE Ful ugEe] viy ¥ddE AN A Table
282} gt} 8718 E¥ Z fra. 2& 1,000 ug/disc FEo]A FA|AF
o] tfd}e] clear zoned H{AIIY .o EB3J|, L monocytogenes, S.
aureus 9 V. parahaemolyticust= ZtZ} 20, 16 W 15.5 mZ 3o A
7} ®lolwtal, fra. 3% B subtilis§ A3 BE FFo tislel
24& Balrh o8} Ho] w2 ¥d/dE& LIEld fra. 28 fra, 3I& B
o} t}A] silica gel column chromatograpy®} TLCE W35l 7712] 2nd
fractiong& dgltt. o]l 2nd fraction?] T ¥4 A= Table 29
o} At} &, 500 wg/disc FEOAM BRE FFo| oiste] AL Uehd
AL 2nd fra. 49} 2nd fra, 628 L. monocytogenes®} V.
parahaemolyticuso] ti3t 3+d JA}7 FHch 53] 2nd .fr'a. 42] AL

A
M
W,
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rE F2o] tfdt clear zoneo] 12 mm o}AF VLIERRER, L
monocytogenes?] 74-9-= 20 mn?] clear zoned ¥AIIAL, E colidt
B. subtiliso] ThB|AE 13,59} 12 mm2} clear zone& ¥ dstaich ¥
ot olugl 2nd fra. 6% S, aureus®} V. parahaemolyticusel tiste] 2zt
2} 13.5%F 16 mme] clear zoneS FAAZIHA BRE FFof tidle] 11 mm
o]4te] clear zone& Rol ¥ HHE & 4 drh wjeld, 2nd
fra. 49} 6& ¥HAA thA] LT WPHE B3 £t 449 3rd
fraction® 2 |3ttt o1& F/dL paper discHoZ ZHAI
A3}= Table 302 Zt}l, AZol8 3rd fraction F BEE FA|d-Fo
tiste] a8FES VeERd R 3rd fra. 4912 3rd fra. 22} 3rd fra.
L S aureus®l tis]A gt clear zoned LIERIT}) 22|31 3rd fra.
42] A9 250 ug/disc XA B, subtilis, S. aureus W E. coliv
10 mm?] clear zone& 8ASl9lF, L. monocytogenest V.
parahaemolyticus®) 9ol 11 m& clear zoned Z}Z} 3 Adslo} 7t
% o "ol Ealrh

2. AROIEHH FABEELY +253

7ol 2HE fu) B¥slo] silica gel column chromatograpy@ i
g F g "ol MY A UERE 3rd fra. 4& HPLCE 3|5}
Figure 20} o] peak IV, V, VI dolA 'H-NMR % GC-MSE H3}o
A7Role] ¥E EHE UL A2 peak mivt EEO] A& Y
74 EAol= xlolr} glalen peak V&) peak VIolAE= iz #
HH Edo] gl AoE uetuknh wield 3 ERo] UERY peak
Vol tistol B4% Az The Figure 21, 229} Yk,
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Table 28. Antimicrobial activity of ethylacetate fractions from

plantain at the concentration of 1,000 wg/disc

Clear zone on plate (mm)

Fr. No B.' . L. mono- S. E. ' V. para.-
subtilis cytogenes aureus coli haemolyticus

1 nd"’ nd nd 9 nd

2 11 20 16 13 15.5

3 nd 10,5 12 10 9

4 nd nd 11 11.5 nd

5 nd nd W 11 10

6 nd nd nd 9 10

7 nd nd 9 11 9

8 nd nd nd nd nd

1) nd : not detected
2) w : weak clear zone
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Table 29,

Antimicrobial

activity of the

second ethylacetate

fractions from plantain at the concentration of 500 ug/disc.

Clear zone on plate (mm)

Fr. No 5 L. mono- 5 E. coli v paré—
subtilis  cytogenes aureus haemolyticus
1 nd"’ nd nd nd nd
2 nd nd nd nd nd
3 nd 19 14 nd 17
4 12 20 15 13.5 17.5
5 11.5 18 12.5 nd 15.5
6 12 18.5 13.5 11 16
7 nd 12 11 nd 15.5

1) nd : not detected

Table 30. Antimicrobial activity of the third ethylacetate

fractions from plantain at the concentration of 250 ug/disc

Clear zone on plate (mm)

B L. mono- S, . V. para-

Fr. No . E coli .
subtilis cytogenes aureus haemolyticus
1 nd"’ nd nd nd nd
2 nd ‘ nd 10 w’ nd
3 nd nd 9.5 W nd
4 10 11 10 10 11
1) nd : not detected 2) w : weak clear zone
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7}. Peak IV ¥3}EQ] F+& ZA

Figure 213} o] peak W& 'H-MRE Z3T A3} o 2.34( 24,
triplet, J=7.5 Hz ), 1.63( 2H, triplet, J=7.2 Hz ), & 1.25( 24H,
singlet ) 18]35 0.90( 3H, triplet, J=6.8 Hz)ollA] protono] 4%
o5, GC-MS(m/z)ol|lM Figure 222} o] molecular ion{M')o] m/z
25601 4] LFE}LEA] hexadecanoic acid® 4 ¥ gith.
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0

peak V]

~f

Figure 20, HPLC spectrum of 3rd fra, 4 of ethylacetate

fraction from plantain,
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Figure 21. TH-NMR(500 MHz) spectrum of antimicrobial
compound in peak IV from plantain.
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[Abundance Scan 2858 (20.053 min): SUKM-2.0 (-)

43
73
8000
o0 55
213
83 91
4000 W w5 T
149 ' l 256
2000 l m 5% [ ; m : :
I,IW;,;_;}. il pL | :
Olrrerbin :~h-s:f,,h [ K L

iﬂf:—’ 30 40 50 §_ 70 80 901m11012013014"‘5016017018019020-21020230240250260

Figure 22, GC-MS spectrum of antimicrobial compound

in peak IV from plantain,
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f

A 8 A wxeromny PFuH B
7254

1. Ethylacetate 23 o g Xe yFHLERL] Fi

gl o

Ethylacetate $&&& silica gel colum chromatograhpy(7 cm X 1.2
em)3t ¥ thin layer chromatography(TLC)& AA|3}e] 11742 #¥&
Aol o] vyt FAL Table 31z} Zrh 2 fraction? HE7}
1000 rg/disc7t ®|%H paper discoll H7I%t ¥ 5&%¢] FAGFE vhA
o7 YyFHL At 117§y fraction % fra, 3, fra, 4 %
fra, 50] BE ZAlFFo] thdle] clear zoneS 10~28 mmd A3t
grFAo] 4314 Uittt 1000 wg/disc HEolA B subtilis?] %
2 fra, 3, fra. 4 W fra, 5 7} Z}Z} 14, 10, 13.5 mm®] clear zone&
85193, L monocytogenes®] 739 fra. 3 I fra. 4ofA] 28, 27
me] clear zone& ¥{Adte] 743t drFe S K, S aureus ALE
e S5o)A fra. 3 % fra. 57} ZZ 12, 13 mme] clear zone&
Uehgict. =R E colix fra. 30| 16 mn®] clear zoned R,
V. parahaemolyticust fra, 32} fra. 57} Ztz} 22, 15mm =7]¢]
clear zone& Rt} mietr] oW fraction Er} &2 FA4HYS Kl
fra., 3, fra. 4 % fra, 5& §AA T} silica gel column
chromatograpy (5 ecm X 75 cm)®} TLC plated o]-&3}o 5718 &3
dol uigich 5749 E£¥ol uiyt ¥Id AEES T HY: Table 3224
#th

B. subtilis®] 739 1000 ug/disc H=o]M 2nd fra. 2, 3, X 2nd
fra, 47} Ztz} 18, 17, 16 mm 37]2] clear zoned ¥{AAsIAAL, L.
monocytogenese= 250 ug/disc ®XEoA 2nd fra, 3°] 21 mmE, S.

aureus= 2nd fra, 3°] 13 mm® clear zoneg AR, I
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parahaemolyticus 3= 2nd fra. 47} 14 mE 7} £ clear zones
K=

G(-) T3 E coli®] % clear zone?] 3717} 2nd fra. 47} 11
mE UEINT, 2nd  fra. 12 250 jg/disc BEAAME OV
parahaemolyticusE A 2|3t RE FFoAs 3bd HAdo] VehA] ¢
otct.

ool AE E ul W2}of ehtylacetate F+&EEL B subtilis, S,
aureus®}t V., parahaemolyticus, L. monocytogeneso] ts}e] & LA
of Holdg ¥ 4 qden 13 £Y 2&Tolu 24 £Y 23EFo]
clear zone& ¥{Jsh=tl & Alol7t gl AoE njFo] 3hddo o
she BAE U 4R BUclsl] Rr} ojd HEEe] TUY Y
B4z Zase Rew A7,
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Table 31. Antimicrobial activity of the first ethylacetate
fractions from methanol extract of paeonia japonica var. pilosa

NAKAI on the growth of various microorganisms

Clear zone(mm)

Fra. Conc, L v
B. S,

subtilis aureus

No. (ug/disc) monocyto  parahaemoly E. coli

genes ticus
I 250 -t - - 8.5 -
500 - - - 9 -
750 - - - 9.5 -
1000 - - - 10 8.5
2 250 8.5 - 13 13 10
500 9.5 - 15 16 12
750 10 - 18 18 13
1000 10.5 - 23 20 14
3 250 10 8.5 13 12 11
500 12 10 18 15 13
750 13 11 22 20 15
1000 14 12 28 22 16
4 250 8.5 8.5 10 10 8.5
500 9 9 12 11.5 10
750 3.5 9.5 18 i2 11
1000 10 10 27 14 12
5 250 12 11 8.5 12 11
500 12.5 11.5 9 13 11.5
750 13 12 11 14 12
1000 13.5 13 13 15 12.5
6 250 10 - 8.5 12 10.5
500 12 - 11.5 13 11
750 14 - 12 14 12
1000 14.5 - 14 15 12.5
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7 250 - - 8.5 9 9
500 8.5 8.5 10 10.5 10
750 9 9 10.5 11 10.5
1000 10 10 11 12 11
8 250 9 8.5 - 10 10.5
500 10 11.5 9 11 11
750 11 12 11 11.5 12
1000 12 15 12.5 12 13
9 250 8 - 11.5 9 -
500 8.5 - 13 10 8.5
750 9 8.5 15 10.5 9
1000 10 g 16 11 10
10 250 8.5 9 - 9 95
500 9.5 10 9 9.5 11
750 10 10.5 9.5 10 11.5
1000 10,5 11 10 12 12
11 250 8.5 - 9 - -
500 11 - 10 -

750 11,5 13 8.5
1000 12 8.5 14 9 8.5

1)-: not detected
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Table 32. Antimicrobial activity of the second ethylacetate
fractions from methanol extract of paeonia japonica var. pilosa

NAKAI on the growth of various microorganisms

Clear zone(mm)

2nd c
Fraction Om,:' B S L. V.
No (ug/disc) o ’ monocyto parahaemo E. coli
. subtilis aureus .
genes lyticus

1 250 Y - - 9.0 -
500 - 8.5 - 10.0 9.5

750 11.0 10.0 8.5 11.5 10.0

1000 12.0 11.0 9.0 13.0 11.0

2 250 11.0 11.0 16.0 11.0 9.0
500 12.0 13.0 20.5 16.0 12.0

750 14,0 17.5 29.0 17.0 16.0

1000 18.0 26,0 31.0 19.0 18.0

3 250 10.5 13.0 21.0 13.0 8.5
500 11.0 15.0 28.0 15.0 12.0

750 15.0 20.0 30.0 18.0 16.0

1000 17.0 23.0 35.0 21.0 18.0

4 250 - 10.0 17.0 14.0 11.0
500 13.0 14.0 18.0 17.5 14.0

750 15.5 18.0 25.0 18.0 15.0

1000 16.0 19.0 28.0 20.0 21.0

5 250 10.0 10.5 12.0 11.0 11.0
500 11.0 11.0 16.0 12.0 12.0

750 12.0 12.0 17.0 14.0 13.0

1000 13.0 12.5 18.0 16.0 14.0

1)-: not detected
2. Wzteto g Ry YFBHYELY F2FH

W zteke] pethanol FHEEFE % SuEE AT st ET
ethylacetate 5% & EHE| silica gel column chromatograpy®} TLCE
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slo} BFAHE Kl 2nd fra. 3¢ AEE oo} K7 95}e] HPLCE
Figure 233} o] 2a]dlo] peak I, I, I, IV, Vo th3t compound
S GC-MSE EAsiglrt. GC-MSD(w/z)E EAE AIe Figure 249 2
o] molecular ion(m*)o] peak Mo|A 2428 BT o] peak MMoJA=
Cetyl alcoholo], peak Vo= molecular ion(m')o] 1148 irE]o]
methyl N-amyl ketoneo] Q= Z o8 FAE g}
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peaklV
1 9.12 peakV

1.¢7 peak 1
i 6. 25

T

.38 peak I
peakIll

—— = W X]

PRE13

Figure 23. HPLC spectrum of 2nd fra, 3 of ethylacetate

fraction from jakyak.

- 123 -



MMM Scan 994 (15.594 min): HYS714-8.0 (-)
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Figure 24. GC-MS spectrum of antimicrobial compound

in peak Il from jakyak.
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Scan 145 (3.907 min): HYS713-3.0

a8
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\ i
! | 114
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i
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Figure 25. GC-MS spectrum of antimicrobial compound

in peak V from jakyak.
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A9 A FvEPy B PELY e ¢
TE53
1. Ethylacetate ¥ o2 HE SIFHUHELL Fe
Ereluje] ethylacetate &5 44.327 g& silica gel column
chromatograpy} TLC & 3o 3708 &¥& dHrl ol& 3/ o
thsto] 558 AF Ful mdEo iy ¥HEE& AN A= Table
33z Zrh MY £F F fra. 12 250 pg/disc FEOIAN FA|dFo|
tisle] clear zoned st om 53|, B subtilis, S aureus I
V. parahaemolyticust= Z}Z} 12, 12 W 13 mmZ 3td A7} Flojyta,
fra, 25 BEE dFof tidle] #Hojt ¥ YL Ro] 250 wg/disc 5
So|A L. monocytogenes X V. parahaemolyticusol th3)] z}zt 12,5,
13 m clear zone& WABACH olst Po| W VT UL fra.
12} fra. 2& 2o} t}A] silica gel column chromatograpy®} TLCE o
883t 37018 2nd fractiond @2t} ©|F 2nd fractiond] ¥ad FA
o) Ape Table 348 Puh. B, 250 pe/disc SEON RE Faol o)
st g Ueld 2 2nd fra. 13} 2nd fra. 28 B, subtilis 2}
V. parahaemolyticusol| ti¥t &g H27} el 53] 2nd fra, 19 7
£+ RE TFo] t)sle] clear zoneo] 11 mm o]AF UE}WYI, B
subtilis®] Z$+ 16 m® clear zoned& HAFIYL, V.
parahaemolyticus, S. aureus, L. monocytogenesoi Ti3AE 14, 12
12mm2] clear zoned H{AI3}eir}.

’
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Table 33, Antimicrobial activity of the first ethylacetate
fractions from methanol extract of mokdan(paeonia suffruticosa
ANDR) on the growth of various microorganisms

Clear zone(mm)

Fraction Conc, B. S, L. v E coli
No. {ug/disc) subtilis aureus monocyto parahaemo
genes lyticus

1 250 12.0 12.0 10.0 13.0 12.0
500 13.0 13.0 12.0 15.5 13.0

750 14.0 14.0 17.0 18.0 14.5

1000 16.0 15.0 20.0 20.0 16.5

2 250 . 10.5 12.0 12.5 13.0 11.0
,500 11.0 13.5 16.0 14.5 12.0

750 12.0 14.0 19.0 15.5 13.0

1000 13.0 15.0 21.0 16.5 14.0

3 250 - 8.5 - - -
500 8.5 9.0 9.5 10.0 -

750 9.0 10.0 11.0 11.0 -

1000 10.0 11.0 12.0 12.0 8.5

1)-: not detected
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Table 34, Antimicrobial activity of the second ethylacetate
fractions from methanol extract of mokdan(paeonia suffruticosa
ANDR) on the growth of various microorganisms

2nd Cone. Clear zone(mm)
Fraction (ug/disc)
No. S. L. V. E. coli
subtilis aureus monocy parahaemo
togenes  lyticus
1 250 16.0 12.0 12.0 14.0 11.0
500 21.0 13.0 15.0 16.0 12.0
750 23.0 14.0 17.0 17.0 13.0
1000 25.0 16.0 18.0 19.0 14.0
2 250 15.0 11.0 10.0 11.0 10.0
500 16.0 11.5 12.0 13.0 12.0
750 18.0 12.0 13.0 14.0 12.5
1000 19.0 13.0 14.0 15.0 13.0
3 250 10.0 9.0 - 10.5 9.0
500 14.0 9.5 - 12,0 10.5
750 15.0 10.0 - 13.0 11.0
1000 16.0 11.0 8.5 14.0 12.0

1)-: not detected

2. B ERE YIPPELY F2FY

%Qﬂi#ﬁ~$ﬂ%¥ﬁdsﬂha@lmhmcMmm%mwiﬁﬁl
T F Py "ol M wA Ul 2nd fra. 1% HPLCE £3]5}o
Figure 263t o] peak VI, VI, VI, X, X& dojM GC-MSE E3}o
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Bt ¥ BERE FHsAck 722 peak wmirt EFE o] Q= ¥
w3 B4l Aolrt e ¥ Edo| LBl peak KXol tfdle
EN% Az ohd Figure 273} Zrh GC-MSD(m/z)E EME ZAx
molecular ion(m*)o] peak IXofA] 1588 HHE|o] peak KojA:=
isobutyl isopentanoate’} ¢l Ao g Z2AE g},
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Figure 26. HPLC spectrum of 2nd fra, 1 of ethylacetate

fraction from mokdan,
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Abundance Scan 395 (8.054 nun). HYS713-50 ()
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Figure 27. GC-MS spectrum of antimicrobial compound

in peak IX from mokdan,
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22712 AH ulol]l Yt A7 12~189 FF AWAtES
o+ JIE TRtk B } glom 53 FF Z-gol izt Rz}

th 53], AabEe] Y2 At uisfe] Ex171 Ml Al
2 2R3 B34 0]%4 37 oxidative phosphorylation systemE *|
s5t7] wiEoletx stk EF AYabE ol eEE wefste o]
AEL Jof &AL o7Istrlo] ¢ EHE rle Eax ) I
31 Lindsayol]l WiEW EX3} x]4to] AM}EW free radicalo] &%
o] B3 sited FAsH7I0 n]gEA iy g4 g vepdcia st
ot E3I 78 Ao AREBEE hexadecanoic acidE A &
Ag B33, $02HE L coumaring oA EAE EAs9 3T,

¥

& 52 Fuld 329 ¥Ry Py} A AL e 3
YEoletal RASPYR ¢ T2 AP RFH FFYat Ho] U= A

o] flavone 3}§HES] dFoletyl R usiaict

2 ATLZIE B3l A& FFol7t ¥ BEE Kol AL vl
2 YEH2 benzoic acid®} hexamine ,,} e EAE wEola HHo]
8] Z-§-+& hexadecanoic acid7l & F= ZALE AZE R o]g]
oz ofg EXE] WY Z.-_l7é‘°]°ﬂ = %

= Ao E AzEo A},

Hatopzt FEuzl 9 BEE Hole A2 ulE wzboke] Cetyl
alcohol®} methyl N-amyl ketonez} 2 EAE uwjFEo|x Exiuje] #
%+ isobutyl isopentancate 7} Q3Fg F== ZoT AZEp] o]
= oy EFEo] Haten} Fulylo] EFoR AL F HoF
xg2siof ek,
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A 10 3 S 53 A= ¥4

REd, Ao, Wze, vz Fe| FFH cetyl alcohol,
methyl amyl ketone, isobutyl isopentancate, benzoic acid, palmitic
acid E3Ee] 3F4-L Table 358} Zt}. cetyl alcohol-2 5F 9] FA|
ol ciste) FAEAE VERA] ¢gkil isobutyl isopentancate$}
benzoic acid7} 7%t YL Ko Hululel nlEH Y ¥FYL ol&
HgtEel osle] Y Holx ez AZHch ey B¢
methy! amyl ketoneo] T}oF¥l o) tizt 8-S Rz, Aol
A% palmitic acid7} V., parahaemolyticusol th3l 8}7-8& ¥eict.

A 11 A Ee] 53 HE Y

REy 24

e 8H MYES AME EYUSI Y5EHE AESCHTable 3
6~45). cetyl alcohol2 B, subtilisE 500ug/mbolA Y& KHolx|
o}okil isobutyl isopentancatet= 48.36% A |stgieLt A2 Eistgl
& ul B subtilis7} 93.08% A3|Eo] AsHAE Tl methyl amyl
ketoneZ} isobutyl isopentancate:= B. subtilis& Z}Z} 9,33%%}
48.46% A3t =l olEE EYUSIYE Wl B subtilis 7} 100% A3}
o] A AE UEIWCE cetyl alcohol® V. parahaemolyticusE
500ug/méol| A FH-S RKolA] ¢Igt palmitic acidi 1.77% =] 3)3}4l
o} EYsIAS uf 56.36% As|sle] AeAANE Rorl EZ methyl
amyl ketonei} benzoic acid Z3}A] E. colio] thsle] A5aaE By
T}, methyl amyl ketone®} palmitic acid®}e] Zgozm V.
parahaemolyticus®l] thdlto] A5 3E LRI
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Table 35. Antimicrobial activity of the on the growth of various

microorganisms,
Antimicrobial activity(%)
sample  Conc, L v
name  (ug/mé) B: ) 5 monocyto parahéemo]y E:,
subtilis  aureus ticus coli
genes
cetyl 500 =Y - - - -
alcohol 1000 - - - - -
(1) 1500 - - - 29.29 -
2000 - - - 43.84 -
methyl 500 6.45 - - 61.14 -
amyl 1000 9.33 11.42 - 70.09 -
Kketone 1500 37.56 44,29 22.42 100. 00 -
(2) 2000 73.78 100, 00 59.10 100. 00 10. 35
isobutyl 500 31,57 9,44 41.56 160.00 77.38
isopenta 1000 48. 36 100,00 100,00 100.00  90.13
noate 1500 79.77 100.00  100.00 100.00 92,42
(3) 2000 100. 00 100.00  100.00 100.00 94.35
benzoic 500 9.44 20. 36 26.10 9.53 2.08
acid 1000 100, 00 78.88 39.78 70. 31 23.90
(4) 1500 100, 00 100, 00 94,34 100,00 78.71
2000 100, 00 100,00 100,00 100,00 100,00
palmitic 500 - - - 9.53 -
acid 1000 - - - 70.31 -
(5) 1500 - - - 100. 00 -
' 2000 - - - 100. 00 -

1)-: not detected
isobutyl isopentancate®} palmitic acid®} &) E¥ S =F B subtilis

of sl AlsAIE Kol 100% = 3]3tsicl benzoic acid®} palmitic
acid9}e] L2 E. coliof tiste| A=A IE Hrh
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Table 36, Antimicrobial activity of combinded extract from
1+2 against of food spoilage microorganis

Antimicrobial activity(%)

B, S. L. V. E.
(ug/mb) subtilis aureus monocyto parahaemo coli
genes  lyticus

Conc.
sample name

cetyl alcohol 1000

+

+ 14.87 - 3016 21.30 -
methyl amyl
ketone 1000
1000 - - - - -
cetyl alcohol 2000 ) ) ) 43,84 .
methy amyl 1000 9.33 11,42 - 70.09 -
ketone 2000 73.78 100,00 59.10 100.00 10.35

1)-: no activity

Table 37. Antimicrobial activity of combinded extract from
1+3 against of food spoilage microorganis

Antimicrobial activity(%)

Conc, B s L v E

(ug/ml) subtilis aureus monocyto parahaemo coli
genes  lyticus

sample name

cetyl alcohol 1000

+

. + 93.08 97.67 96. 43 57.99 100,00
isobutyl
isopentancate 1000

1000 - - - - -
cetyl alcohol

2000 - - - 43. 84 -

isobuty! 1000 48.36 100.00 100.00 100,00  90.13
isopentanoate 2000 100.00 100,00 100,00 100.00 94,35

1)-: no activity
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Table 38, Antimicrobial activity of combinded extract from
2+3 against of food spoilage microorganis

Antimicrobial activity(%)

Conc.,
sample name B S. L, v, E

(pg/me) subtilis aureus monocyto parahaemo coli
genes lyticus

methy amyl 1000

ketone

+ + 100,00 100,00 100,00 100,00 100,00
isobutyl
isopentanoate 1000
methy  amyl 1000 9.33 11.42 - 70.09 -
ketone 2000 73.78 100.00 59.10 100.00 10.35

isobutyl 1000 48.36 100.00 100,00 100.00  90.13
isopentanoate
2000 100.00 100.00 100,00 100,00 94.35

1)-: no activity

Table 39. Antimicrobial activity of combinded extract from
1+4 against of food spoilage microorganis

Antimicrobial activity(%)
Conc,
sample name B S. L. V. E

(1g/ml) suptilis aureus monocyto parahaemo coli
genes lyticus

cetyl alcohol 1000

+

. . + 44,60 7.17 21.84 69.38 24.16
benzoic acid
1000
1000 - - - - -
cetyl alcohol 2000 _ B _ 43,84 ~

1000 100.00 78.88 39.78 70.31  23.90
2000 100.00 100,00 100,00 100,00 100,00

1)-: no activity

benzoic acid
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Table 40. Antimicrobial activity of combinded extract from
1+5 against of food spoilage microorganis

Antimicrobial activity(%)

Conc,
sample name B S. L. V. E

(ug/ml) subtilis aureus monocyto parahaemo coli
genes  lyticus

cetyl alcohol 1000

+

palmitic acid ¥ - - - 56. 36 -
1000
1000 - - - - -
tyl alcohol
cetyl alcoho 2000 ] ] ] .61 ]
palmitic 1000 - - - 11.77 -
acid 2000 » ~ _ _ 15. 00 i

1)-: no activity

Table 41, Antimicrobial activity of combinded extract from
2+4 against of food spoilage microorganis

Antimicrobial activity(%)
Conc,

sample name B. S. L. V. E
(ug/wl) subtilis aureus monocytog parahaemol coli
enes yticus
methyl amyl 1000
ketone + + 100.00 48.57  72.53  100.00  83.99
benzoic acid
1000
methyl amyl 1000 9,33 11.42 - 70.09 -
ketone 2000 73.78 100,00 59.10 100.00 10.35

1000 100,00 78.88 39.78 70.31  23.90
2000 100.00 100.00 _ 100.00 100.00 100.00

1)-: no activity

benzoic acid
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Table 42. Antimicrobial activity of combinded extract from
2+5 against of food spoilage microorganis

Antimicrobial activity(%)
Conc,
sample name B S L, V. E

(ug/ml) subtilis aureus monocyto parahaemo  coli
genes Iyticus

methyl amyl 1000

ketone  + ; 10,79 - - 100.00 10,19
palmitic acid
1000
methyl amy!l 1000 9.33 11.42 - 70,09 -
ketone 2000 73.78 100.00 59,10 100. 00 10,35
1000 - - - 11.77 -
palmitic acid
2000 - - - 15.00 -

1)- no activity

Table 43. Antimicrobial activity of combinded extract from
3+5 against of food spoilage microorganis

Antimicrobial activity(%)

B, S, L. V. E,
(ug/ml) subtilis aureus monocyt parahaem coli
ogenes olyticus

Conc,
sample name

isobutyl 1000
i t t
ls°pe“+a“°a R 100.00 97.85 93.82 100.00 97 67
palmitic acid 1000
isobutyl 1000 48.36 100.00 100.00 100.00 90 13
isopentanoate 2000  100.00 100.00 100.00 100.00 94 35
1000 - - T -

palmitic acid
2000 - - - 15,00 -

1)-: no activity
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Table 44. Antimicrobial activity of combinded extract from
4+5 against of food spoilage microorganis

c Antimicrobial activity(%)
onc.
sample name . B. S L v E
(1g/me) subtilis aureus monocyto parahaemo coli

genes  lyticus

benzoic acid 1000

* + 85.95 48, 21 47,12 73.67 72.20
palmitic
acid 1000
benzoic 1000 100. 00 78.88 39.78 70.31 23.90
acid 2000 100.00 100.00 100.00 100,00 100,00
palmitic 1000 - - - 11.77 -
acid 2000 - - - 15,00 -

1)-: no activity

Table 45. Antimicrobial activity of combinded extract from
3+4 against of food spoilage microorganis

Antimicrobial activity(%)

B. S, L. V. E.
(ug/mb) subtilis aureus monocytog parahaem coli
enes olyticus

Conc.
sample name

isobutyl 1000
isopentanoate 100.00 100.00  100.00  37.28 100.00
+
1000

benzoic acid

isobutyl 1000 48,36 100.00 100.00 100.00 90.13
isopentanoate 2000 100.00 100.00 100.00 100.00 94.35
1000 100,00 78.88 39.78 70.31 23.90
2000 100.00 100.00 100.00  100.00 100,00

benzoic acid

1)-: no activity
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Mol AF Aol ZREA "l &£ dFdiMs A o] 5¥&
Z3AE A AFE LA fge] oy A3 dFoE, A
de] FESIAL Ao} o} oF ol&EI &= 17714 = AFIH
B9 WA NE AHEUTE

glLbetoll A M At Watef, o]idx, MuIE, &, 3 517
FEHEE A3 pethanol FEEES o|&3l, npeL wFAR
iAol 2]%F cytokine(IL-14, IL-6, TNF-a) ]
A ZZ slo] HAFAsS A5 o] F HAZSHANE B
el ZAR=X:)| methanol 2208  hexane, chloroform,

ethylacetate, n-butanol, &{F+ HFOo= ¢l o 8 AEEYsle zZt

>

o
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i in vitro AP o]-&3}odrt. In vitro MEAN WY EH
E7) e Ao wichd wizel ofdz, HulE, K¢ 3 55
7HA] AlZoll thel A= in vivo A¥EE AAIste] AA AAfolxe)
HSZEIE St
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A 23 ad7ade s A Hel

A1 3 2=
1. F8AE
Ago] AEE FHAEL fejutel HoolA] 1997 49 ~
ggdo] Halstel AzAIZ 23} 19989 3¥ AHIT AL AME FFAR
oAl Pt AlER AMES}SlA, Table 13} 2z}

2. AYSE

E Ay AMLH ZEL 43 ICR mouseZA AF 65 9], Al
% 30g Ui2le] Ae [IFAFE iAo sRE TS AY
off AME3I7] AMR| LE= 2 T 55-60%E -S-A|Em light
and dark cycle o] 12A]7} ©9|E 2AEHE= APZEANAN IFPAE

o E& ARFHIIES 3

ok
32
sk

A 2d ANESFE

Sl Aajse wWater, oz, HulE, &% HIM 5
1752 FHEAEE 23, FAStY oJEEE AAY F AITFAAx
oAl ARAIA 200mesh ©o]3t7} EH=F nla3t F 95% methanol B HF
WA ARA 80T S8l AT 33 WE 23D F 2Y B
sl FHEL @4rh o F WHASHIEYE Hole THEHEY
methanol 3&0)-& hexane, chloroform, ethylacetate, n-butanol, %
F5 508 oo AFGEYSY 7 HEL in vitro AEAUYH
o]-&-5tlct.
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Table 1. #3452 Is 4 F24%
HAES 3 9 i & 4 & N
YIAE | Commelina comunis L 8}, 1%, o)k, 4% flavoroid-Aobanin 6-9%
4z Anthriscus sylverstris sa, Ag A8, 94 al?thritine,l a—pinerlle,' 564
Horru, d-limonene, isoanthriting
&t | Phlonis utbrosa T 3d, A% 27| unknown 5-6%
Houttamia cordat Myrcene, Quercitrin,
ohiz | pmacnEa 1 s 24, s Capric acid, 74
e Lauryaldehyde
8 1 71 H‘_‘ ’
uksl | Mentha canadensis e %%]@TA% menthol, menthon, limonen| 7-9%
illaldehyde, li )
2427] | Perilla frutescens Y, A % per .a y. Honene 8-94
cyanin, perilla ketone
A3l A9, A4} estragole, a-pinene,
Hlo Agastache rugosa Ky 8-10
& | Tugosa fui g A% p-methoxycinnamal dehyde, e
W4} | Paeonia japonica s | WE, Y, A%, 2H QMY asparagin | 5-69
B | Angelica gigas Ngw oY 0%, 24 215 wigA 8-9¢
64-7
¥|E | Portulaca oleracea L, 3e, ok, A% Dopamin, Noradrenarin %o ]
=
Taraxacum platycarpum|| taraxerol, lurein,
R F 3, oli, 79, 49 164
Dyresr 4-taraxasterol
AAo] | Plantago asiatica L, o, #-oky, 8j¢d plantaginin, aucubin | 6-84
. % % . 0
st -
ster St " 1HNB g"t‘_ ‘_]_ W
g0 $os HEoR
el | Alliup monanthun My | HE, AR08, AF el %;Tj ° 44
TS
Spuriopinella A4, s, 3ig,
ayg | i 18, st sig — 678
bracycarpa Kimow Y
¥4 | Hewerocallis fulva L., AE ok arigine, adenin, cholin| 6-7%
&0V | Ixeris dentata Ny 34, 79, 23 gertani cum 5-7%
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A 3 & In vitro experiment

1 opg2 BAE 2%
7. opeA njgAxe] 22 9 ajg

ICR moused ZA3 &tpwyog IPAY ¥ vjAELE FH3IHoE F
&3}o] RPMI Qo2 BAMEE [ A7]3, 200mesh stainless
steel sieve® B}AIHA M debrisE AAsIYCE o] AE FHIE
50ml @A To A 4°C, 1,500rpmolA] 1087 4 FAAHA cell
pellet& @& F, RPMIZ {AMHE oy FH2 Tris-buffered
ammonium chloride(0.87% NHC1, pH 7.2)ol] BEIA|H 587 A elste] J
H7E AAstgct. RPMIE 23] P AHE F, Ropxl v]FAHILE 10%
FBS7} #E7FEl RPMI 16400 H-4FA]# trypan blue® AT ¥
hematocytometer& AMg3to] MESHE ZFsiolct. 2 ¥, 5.0x10°
cells/ml FER HIFHMEE AF-FAAM 96-well plateo] £ F A

X3 T Fol AHgsiglrh

L}, MEZAlL &F - MIT assay'

n}-9-A H[HMEL] FAlE MIT assayd o]-&3sle] FA3}olrt
MTT (3-[4, 5-dimethylthiazol-2-y1]-2, 5-diphenyl tetrazolium
bromide: Sigma: 5mg/ml in saline)assay= AM|E5A(cytotoxicity)
Bk oju g}, AMES(viability), MEFAE(proliferation) &
FAster] AR o] &EH, MR PEAR nEI=g|oldf I
£ Y48 A (dehydrogenase enzyme)ol] 23] 838 FAEAQ
MIT&-o] w4849 BRE formazan® T FHFEE o] uf P4H
formazan®] & FEM X0 Fulg L 0§ Zlort

b AR 22EE 1% DMSO(cell cultureg)g-elo] 0.1~

¥
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10ng/ml &} e] 57t HEE ZA 3} 96-well pated] Z}7}e] wello]
108 7}3to] HF5 =7t 1~1,000ug/mlo] HEF stoict

np9-2 BIAME ZAYol o8] rtEolZ HIHME HEfE 1X
10° cells/mlo] EE& RA3}o] 96 well plateo] 90u/well L 7}3}
9t}. mitogenoE Zt well®W T HXEE ZSAIA]J|&= ConA B B Al
& FHAFle LIPS Ex oEsEe FEEES 10 J1RE ¥, 3
7°C, 5% CO, incubatoro]]l do] 24A17F = 48A| 7HEet njjoks}glct.
wjoF F, 1042 MTTE 7 wello] 718t ¥ &Fnjg RU2E Ul
4A] ZHEQ incubationA]A A formazan crystal A& §E3lgc)
plategE 1000rpmofl A 527 fAlst H5& ZAHAHA AAT ¥,
formazan crystal& -23l5}7] 213 1501£2] DMSOE 7}3to] 2087t &
So] &3 23JA]71 t}2, microplate spectrophotometerZ o©]-£-3}o]
540nm oA FH=E FHHsIAcCt npes AR FAeE Tl
=8 FA ol 2l Atsaict

. . o] Fdx
Proliferation(%) = ( z‘;%l:,:l;] %%E —1)x100

2. np92 B7 oA M cytokine #H]%5
7t ubg-s oA e He] 9 wig
no}-9A EI7MhJo] 4% thioglycollate(Sigma) 2me-E FA}slo] 3¢
Zt Aol tiA A7 RolA grl FAL F 3d ¥ ZFREIYPL
2 0}9AE HANZ ¥ HEE dolA RANI-166002 H7e A3
T F A4To|A HEAE AlgHe] sHITE 1,500 rpmoll A 1027
Quge A7 F AMES cell pelletd Atk soly e
l pelletg Tris-buffered ammonium chloride(0,87% NH,Cl, pH
7.2)ol BEYAIA 5 Aelsle] HETLE AAYCL HYLE AA
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gt cell pellet® 47T 3,000rpmollA 10487 MM A F fetal
bovine serum(FBS) 10%E& %831 RPMI-16400] HF-R-A|# 96-well
plate?] 3 well(100£)% 1x10°%ell/mlo] HEF 33 WE3te]
3Tk, 5% CO; incubatorofl Al 2417t wieddh ¥ wjorelg asto] wj
oFg7) Erlo] RAEA] ¢k AEE AASIL FAHY ciyAERt A
ol Al-&3t3lct.

L

. $&EES AX5E 53

A Aol TEt FEEY ME FA4E MIT assayg o]&3to] &3
stelth, Asbe tizze AE AEgel Uiy WESE Ushjdch
Z, 96well plateo] 1X10 cell/ml.,] ERGAMNEE B2 4 55
o] AB 2BE 1048 Y& F 37T, 5% CO; incubatoro] go] 48] 3t
ot wjokatoich. wiorst 7} wellol 10402] MIT(5mg/mé in PBS)E 7h&t
T olEnjy ¥R WUusle 4A7HE¢ incubationA]# A formazan
crystal AL FE354ct.  PlateS 1,000rpmoll A 527t Walste] A
22 zZAMAHA AR F, formazan crystalE £31817] 18] 150ut
/well®) DMSOE 71ste] 2087 5o} &8 &3lAjl tha, microplate
spectrophotometer& ©o]-€3to] 540nm IFAN FHEE 24349},
ol@A dto] dolA FdEel ArjFel g wlasle] MESHE 53

stsict,

t}l. In vitro UIAHXE B4 53% 574
23Eo] 25 BAHY GAMEY Hese e A2 1%
NE #2ES A7 uhea AT Wok HEUE 7R oytokine

(INF-@, IL-18, IL-6) & 7}z &gsiolch Enid nhes BZ oy
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N EE 24well plated] 1X10%ell/ml¥ B2313 7} =52 A8 =&
5 1008 92 ¥ 37C, 5% C0; incubatord]] gol 484 7+t wjjoks}
of, MY 459 Felste] INF-a, IL-18, IL-6 BAHx& 3ot

1) IL-182] 4% &3

B A wfoFele] IL-18 (interleukine-18)&8}e enzyme
-linked immunosorbent assay(ELISA)E& E3) ZA3slalct =,
anti-mIL-18 %t 8 A7} A& microtiter plateo] X2}
FEES Aot AT ulYY 100442t mu IL-18 antibody 25
WE 7+ wello]l Y3l acetate plate sealer® plated Yolal 420
A 3AI Mt wokgt ¥, mu IL-18 conjugated 25021 Pola 308
2 Aeold WSk MUY plated ANE UFSASZ 5
M A3t L}A] Streptavidin-Alkaline Phosphatase 50u%L W3l 30
w78 Tl wje¥gt = cia] 53] MM} 2 wello] sbustrate
solutiong 504% Wi ALofA 2087 UAREEE A7 F
Amplifier Solution& 504%] 713 ¥Fg-& A=|A|ZTl wrE Az =
5:%-°olWeoll ELISA reader® 490nmollA] FHREE ZAstddc 2
IL-18% AP E& FUE 0|83l 7} well & IL-18 HEE A
Atsteict.

2) IL-62] B3F &3

B oM wjgde]  [L-6(interleukin-6) 38k enzyme
-linked immunosorbent assay(ELISA)E B3] ZAs}lact =,
anti-nlL-6 Ttd & A7l FYH nmicrotiter plateo] AZe} =
SE& HUISte] miQgA wioke) 100442 mu IL-6 antibody 25445
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7} wello] W3l acetate plate sealer® plated WolA Ad2elA 3
A ZEet u kgt ¥, mu IL-6 conjugated 25u4%] YolA 3083 A
oA wjorstoitt. wi¥Et plateE MHE UFEYOT 53 AHs3}
SIUA] Streptavidin-Alkaline Phosphatase 504%& ¥il 307t t}
A vjerdr = cvia] 53 MF 7t 7} wello] sbustrate solutiond
50 @il Aold 2087 YANEEE Al F Amplifier
Solution& 50u44 7isl Whg-& FAAZch whE HA F 5ol
ELISA reader® 490nmollA FREE ZHAstgch EE IL-62 ¥
BE ZHE o]&3te 7 vell § IL-6 =& Aibstalch

3) INF- e8] 34T &%

EIIfA M E vfekele] TNF- @ (tumor necrosis factor-a) ©&F
£ enzyme-linked immunosorbent assay(ELISA)E %3] ZAstadct.
Z  anti-nINF- ¢ ©d Z& 3}A7} I8 ¥ microtiter plateo] M
o} 22EE Hubsto] ulgAIZ uiete] 100442 mu TNF- @ antibody
255 7} welloll YL acetate plate sealer@ plated Goli] H&
oflA] 3A]ZFE-¢F w3t & mu TNF- @ conjugated 2544 FolA 30
B7b AgolA wjekstgdct wigE plated HX-§ @FE&Jog 53
M B33 A Streptavidin-Alkaline Phosphatase 504%& Y3 30
H7b thA] wjeksr F cir] 53 MR gich 2} welld] sbustrate
solution& 50u0% Wi ALolA 208 LSS AN F
Amplifier Solutiong 504% 713 Wr-§& AA|AFch WHE A
% 5Eo|ujo] ELISA reader® 490nmoflA FH=E ZFAslgct T&E
INF-¢ 2 AT BF FAE o83l 2 well & TNF-2 HEE A
Akstglet.
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A 4 & In vivo animal diet study

1. FHE Ad 4 A8 A

ol AET 175 FEAE F WYIHEAH7 B 771A] A
MY, ABE FEES o831 in vitro APE HAISHAA, 9]
Tk HulE, ofAd&x, Wztef, 3 T 57| AR oeE E—l o

ZE & o]&3}9] in vivo animal diet studyE A A]3}aic).

B o
» 8 ““‘“

7}, dekE & U 45 E

ANRE 40C°1H AZA1Z] F F33te] dBLE T T oekE
2&5E3 d43EES Aok &2 10808 70% o HEE
80C ol A 3*]%’}”“ 33 BRIZLAAAM dgtE FEES AUt ESl
A e deEZEIE B W ulE, o4z, WAL dDE
FEEI YUY WHLoE 3l deFEES 3t olF FEES
oy }5lo] HZAlA in vivo animal diet studye] o]-&3}olct,

2. Alole] BFFo

Ay %—%{'— 6% ICR male mouse® T8 u|IAIEE JF Yol 7
SN0E& AR F, A 29 ente|y M3l 2 F&FE HUEeE o
ok &uh, wEper, ofdx, ulE, A9 ehtanol FEFE Y 4
4 F2E2 ye|Ald4] 20, 100, 500, 1,000, 2,000mg/kge] %57}
EF moli Fojsiolrt. Fof 717t W 4= pilot study?] Ao
wtetA 0.2ml¥] 277 ZHUZ FHFFo sl oizEE el
0.2n1& Foistolch npat Fo 1 Fof nheAE HAAA v]ZA
X ZA%3 oA B MXE ujgE A &%t cytokine HH|%
& follM e} FUT WHoE AAjsalct

Btk
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A3 AT 8 e H 2

A1 A FPNEL) ek 32 2 ASE FEE IS
Salvelol ] MASHe @eaE, HI, &uh odx, s, Az
A, ol e A, WA, Hulg . Eel, A, ek 2
B, 938, Y 171K 3RAEE 7Y, FAS olgHE A
AgtE AZEAAZRI oA ARAHA 200mesh ©]3}7t HEE ulstsl
t}, o]Z& 95%2] methanol® 71Y FEY F AW HsIY e
methanol extract& YE3}I3, AAFo]| thil methanol extractd] -
A v & (&)L Table 2 of AAF wle} Ul
Table 2. Yield of methnol extract from wild plants

sample name Scientific name Yield (%)
cre) A S Commelina communis L, 11.57%
A3 Anthriscus sylverstris Horr. 7.55%
e Phlomis umbrosa Turcz : 19. 14%
o= Houttuynia cordata Tuwe. 15. 79%
uls} Mentha canadensis var, piperascens Hira 17.47%
x}Z 7] Perilla frutescens var, acuta Kvn 12, 46%
wlo} Agastache rugosa Kuz 14,18%
wi 2hok Paeonia japonica var, pilosa Nxai 15. 05%
Za] Aster scaber Tuns 13. 80%
o< Angelica gigas Nl 35, 44%
ER:1R= Portulaca oleracea L, 18.11%
I R=X") Taraxacum platycarpum Dwst 11, 35%
Z 7 o] Plantago asiatica L. 14, 20%
ekl Allium monanthum Max 18. 45%
2 E Spuriopinella bracycarpa Kitassa 35. 81%
3g Hemerocallis fulva L, 14.71%
eads] Sed Ixeris dentata Ny 19.08%
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A3 £82 7.5, HAE, WEd, AR7|E= 11.36%~
12,46%, 2], "AHo], dul, HulA, Fub, o8z, Wl ol
Zpor, g4, HHIES 13.85~19.14%0) 2, FUE g 8 7
7} 35.81%, 35.44%% 71 Wol| F&Egrl

17742 HigE F&E F HBAE FAoldlE 228 Role
AZol, W&, odx, WA, &bt o] 9of cytokine HH|go]
Lolel 32} Hu|ELE FUl¥ow M AHSle], hexane, chloroform,
ethylacetate, butanol, waterd o]-&, ZAo] Y& Runjola ZAo]
B2 SR SAH o ATEYS 7 HES A

Table 3. Yield of solvent fractions from methnol extract of

wild plants

Methanol Hexane | chloroform| ethylacetatd butanol water

extract(g) fraction(g) fraction(g) fraction(g)| fraction(g) fraction(g)
2730l

69547 93,72 8. 26 31.08 133.76 323,72
(11kg)
n]‘:a]

593.00 | 147.30 11.2 6.31 40. 30 306. 30
(18kg)
o4 2

47,87 5.5 1.57 1.09 3.13 9.41
(300g) !
ERE

67.78 . 0.1 . 9.6 .9
(300g) 7 2.23 9 2.92 3 18.94
sl 38, 28
(300g) 8. 0.36 1.47 0.74 11.29 29.84
BRE

. . . . .5 .
(3008) 30.20 6.66 0.52 0.39 2.56 13.23
zl—a]
.75 . . . .0 .

(200g) 62.7 3.20 5.77 0.68 7.03 35.10
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A 2 A FHAE FEEI APAE 4%

1. v ZAE F2% ?ﬂr%}% A% =4
oA RAMEE 24, 48, 72A17r wjokdlo] MIT assay® A&

N aFE Az, AEIAo] A wlekA] A Rk A Te] A
28 7tadle= A% By ConA &= 0.5, 1, 2, 5, 10m/nd H7t

o)A, LPSE 1, 5, 10, 20, 25ug/mé H7pFEola wGAIPE S4%
oot A S MR TN FAEol BA URoLl 48
A ZHEQE u gt F2] A$ controlo] u|3] FAlso] WEI I
Tl ConAt 2ug/mé A7}4&EolA Eohom, LPSE Sup/mé H7t &

A we 34%E Bl

rlllo N

2. FRAE FZEEY AEEY 53

FHAE mEre F2EY AT 54 @ﬂh 29 11-12¢8
A7o|, Watel & WSS wErg FEHEL 10-250m/med] FE
N MEEAHE Holx Wi, WARE, HHE, o4z, TUE,
sl 2wy, 93, g F2EL 10-100u/w0E BIHE FE0A
L tjzEH WA AE ASgo] 90-100%8 uehiglch A, A=

2], o} 2ZEL 10, 50u/mee] SN A el
gz vt oy o] f&Este] AT MEgo] FAs )
g3, AT FZES 10-1000/me FEOH HE A&
32.96-75. 6052 71 e MEZELE Kol BEE =2EL8 5004/
n, 10008/ me-S HB7IEY FEoA ME A&Fo] 20-60xE LERRITE
500ug/me o8] BEAME ME E4o| & UEIIOEE 10-250u/

wte] 5 HE HIBAZ F4% Aol o] &3toich

7]' %
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160

—— Ph(% o)

140
—a Po (2 7|
120
o —— Mol &)
= 400
% —x- Pal® %2
o 80
5 —=— P H o0l
=3 60
b —e— Pol 4 ul &
2 40
20 —— Sp( &L &
0 — TalU ®H
1 5 10 50 100 250 500
sample conc.{ug/mi)
160 —— Agl W ap)
140 —.— A )
‘; 120 —— Ang (& A )
; 100 e AU B )
— 80 - As(® 3)
«
z 60 —- Colgrelza)
>
S o4f —— (w2l
o0n
20 —— to(ol & %)
0 — ()

1 5 10 50 100 250 500
sample conc.(ug/ml)

Fig, 1 Viability of MeOH extracts in mouse splenccyte
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Table 4. Proliferation of splenocyte cultured with various

concentrations of wild plant methanol extracts

Proliferation(%)"

1 5 10 50 100 0 50

ERIAE| L2004 1.276H0,07 1,32340,12 1.34610,03 1.32110,19 0.37410.00 0.23240.02

AT | L1BHH0.04 1,150,040 1.10140,07 0.798+0,03 0.38210.02 0.0940.01 0.17340.01

&eb | 1.0010,08 1.189+0.03 1.16410.01 1,1640.06 1.0460.08 0.64710.08 0.16110.08

oPdz || LO910.02 1.02610,04 1,000,056 1.0830,06 10152006 0.658+0.07 0.21140.01

agt | 10740,08 11724016 1.17740.13 1.080%0.06 0.4%+0.11 0.172H0.01 0.20610.01

dop 1 1,26940,08 1.3840.07 1.27610.09 0.745+0.07 0.306:0.06 0.18010.01 0.264+0.04

A27] | 1L15340,10 112440,04 1.02310,03 0.75010,06 0.2820,08 0.14040,01 0.33840.04

wizlok | 1.15140,04 1,18310,00 1,198+0,01 1.0860.01 0.9%10.04 0.675:0.03 0.3860.03

| LOI620.04 1.06110,06 1,14040,04 1.08620,02 0.97310.06 0.35610.01 0.2640.07

g | 1.0510.20 1.163+0.08 1.110£0.02 1.118H).04 0.63610.06 0.10310.08 0.22010.02

AHIE | 10894010 11%40.04 1.270£0.06 1.3B4H0.03 1.3240,10 0.467:40.06 0,198:0,02

HEd | 0.9%6810.04 1,0120,04 0,898:40,01 0.7780.00 0.521+0,04 0.18740.04 0.1810.01

Aol | 0.9310.02 0.9680,08 0,900,010 0,91040.02 0,5620,09 0,3130.00 0.31310,00

el || 0.842050 1041001 0.91+0.02 1.01620,001 0,94+0.06 09362010 0.310.23

HUE | 1081004 1001002 1.0110,06 1.001+0),06 1,0660.01 0.6%0.07 0.15410.02

$2g] | L1513H0.11 1,08140,06 1.15410,04 1,08610.01 1.00740.03 0.83910.08 0.437+0.24

ZE] | L0140,04 1.086H).02 1.17840.00 1.1400.07 1.054%0.03 1.0900.06 0.1380.11

. . __ _mean of O.D. & test wells
1) Proliferation(%) = mean of O0.D. € control wells
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3. WghE FEEo] U[AAMEZ Aol nX & T HY

FHAE Wi FEEY nhes vBAAHE S nAs d¥E
MIT assayE T3l A Kt & 3ol A ConA(2ug/me) 2t LPS(5ug/mé)
M7} wjoFA] MEZA S 27} 48.19+3.01,23.64 12, 1153 ULy}

AEZFAEATL A FE2ES A7), UEH, & e, of
BRE o 2E AHAY FEENA 10-250ug/me2] FEE A7 wigA|
tizFol vl3] 8-50% &2 FA5S Bilon, ojdRe 10-10048/nlo
Al T-14%8] FAe& Rl 53] AFH ol 100ug/med] sxof 50% o]
el F4 BTt 3lglem ol ConAgt LPS 7t migict o &2 Al
Z2FAa3E vehigch

ubsl, Hug, HBlE g 2E2ELE 2RI 6] £ A
ol gLt 10-100kg/mee] sxollA 2-9%8 FAeE LERNYI,
50ug/me2] oA ztzh 3,28, 9.54, 7.90%%ith wWol, e, e
E% 50ug/mloll A Ztzh 5,17, 7.39, 9.08%8] £Al%& LEhitlyl &
7} FVEFH AE FAo] A=)

A2 (10, 50ug/me)o M= 2 vt FAE Rygou 55
of &J&ste] MEFAAA L] A7t 7Y FHAES G, x=27], #
3, &ui, HFe7 et 538 AIe FEEFL -65.92~-25/40%
2 RE sRolA T F4 9d4& Edch
& WHEY] 9% N EE H[AMEZA 0] o

< & AN 2, AAo], ofdZx, Wztel, &
UEde HAE FAEN e 2o Ueikta, "€AE, ]
5, HuE, 99, s 2kR7], Yol H3, Huhd, ", dFele
ZF3 vlaA] BIFHE Falo] & Aolg Holx| gten, HIE
235

A odzle] H3br} Lhebyel.
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4, 3252 2w Ayt nBHEZ ) X 43 HY
7}, Aol &89 EHE vIPHNESTHE

A 7ol2] hexane EHoNE W& HE(1, 10m/m)2 H7t MFA
tjz2o] Hl3)] 1.55-7.83%8) ZAlsg Hyou, #J ST} Eoldls
2 M EZAo] A et Chloroform, ethylacetate, butanol &
ol e 1750ug/mee] FEol A ThRTol ul3h 2.19715.20%8] FMN5&
Holon}, 1004g/mol ] wEolMe S48 ZIst YeEhA] dgith
T ful BESE AT FAEN} e B 2YoME 171004/ n
o] H=TolA] 3.76°19.20%8] &L A2 mglrh 10, 50ug/me) 4F
02 #7} wjoFA] hexane, chloroform, ethylacetate, butanol, & &
o2 I HAMEZAFo] FolAi, 100, 250x/med] HEAME F4
AH 77} HAE AT

Table 5. Proliferation of mouse splenocytes cultured with various

concentrations of Plantago asiatica L. in different fraction

Conc, Prol i feration(%)"’
g/md
Fraction 1 10 50 100 250
Hexane 7.38+7.62 1,55%2,67 -0.52%0,76 -38.98+6.79 -83,23+0.39

Chloroform 15,2915.62  12.2810.64 2194230 -26.7217.98 -71.22t5.41

Ethylacetate 3.4313.45  11,8812,59 4,76+4,92 -20.64+3.63 -39.3312.60

Butanol 13,69£1,36 12.8712.82 1124566 0.02%3,27 -20.84%1.58

10 6.08£3.17 192417 1641700 3.74x4.61 -1.15%3.65
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L o]z FEEY SHH v BAESTN S

o]/d22] hexane ¥l E 1-50pg/me] ‘sEoA 2zt u
FA] 0,31-8.67%2] Z4%& Bolrl, tfRZFE} v]aLA] chloroform ¥
oA E 1-10ug/mee] EXolA] 3.89-4,67%, ethylacetate #¥2 1-100
pe/mee] H7} SFolA 3,17-5.66%F LIEFSITE  Butanol ¥ oA
1-250ug/mee] RE BTollA] 1.98-6.94%% MEZAAAE ¢l B
FE2EYL 8 FE2EY w3 52 AEFAE Eded 1-1004/

wo A 4.16-16.72%2] TS LEh STt

Table 6. Proliferation of mouse splenccytes cultured with various
concentrations of Houttuynia cordata Thove in different

fraction
Conc, Proliferation{%) o
mﬁ [ —
Fraction Y 1 10 50 100 250

Hexane 56%4.08 0.31%2,24 8.67£3.48 -12.89+4.72 -78.49+1.17
Chloroform | 4,67%6,13 3.89%3.66 -23.75%7.10 -73,47£4.14 -77.59%0,92
Ethylacetate | 5.56+2,58 4.61£5,06 3.17+7.41 -8.26%5.57 -29.92£2 84
Butanol 1.9813.69 6.94%5.86 4.3%£3.76 6.83f4.46 4.03£1.93
H:0 13,29%1.91 19,72£3.6 4,16£3,86 8.98%£5.08 -4.08%+43.29

ch wztey EEo] F¥E u|FAHEZAE

i zLek2] hexane T oAM= 1-100pg/me] FXolix T}
H]GLA] 1.84-16.23%2] $41%& ¥.93, chloroform E¥AE 1ug/ml
o) oAl 11.48%, 10-1004e/mée] SEojAL 0.92-9,10%2] ZAlsol
LIS}, Ethylacetate HEojas thz2Zz} wlalA] 1-1004g/mee] ¥
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7} 4=Zoj A 1.88-13.27%% L}EIRECH, butanol FEEHoAE 1-250
ue/mle] RE ST 1,30-10.65% FA& R, E F2EY:
1-250ug/meol| A 3.04-15,16%28] A% Vet

Wztere] £&2E E¥E u|PHREZA5 AdAM o 5 UR
o] hexane} E-EHo|M AEZFA Y EJt At Zelal 2EE(25
wg/m)2] hexane, chloroform, ethylacetate H-¥ o & M EFA] 2]

A 7F UEeRSch.

£ S

Table 7. Proliferation of mouse splenocytes cultured with various
concentrations of Paeonia japonica var. pilosa Naai  in

different fraction

Conc, Proliferation(%)
{ ug/nb
Fraction 1 10 50 100 250

Hexane 4,99£4,87 1,8419,86 16,23+5.50 12.01+1,63 -51.81+10.38

Chloroform | 77,48+3,58 9.1+1.34 4.21%532 0.92%2.25 -42.34+3.16

Ethylacetate | 9.96+1,13 8.91£5.37 13,27£1,94 1.88+2,51 -21.47%3.87

Butanol 1.3£1.30  8.08+1.33 10.65+2.49 4,4%x4.36 6.15%1.43

Hy0 3.04+2.96 10.06+7.21 11.38%1.62 15.16%2.09 10.64x2.44

&ere] 5712 g ¥ u|AMNEFAHE& H|ZA] butanol, &
YN &2 FM%E Hoel, 1-250m/me2] H7t $EAA 27
5.49-19.75%, 5.65-16.67%&  LlEpU)gltt.  Hexane, chloroform,
ethylacetate?]  FEFEHo|HLE  1-100p/md] Exolx  ZZ

gl % F222 S v BAEINE
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3.08-9.06%, 1.26-8.56%, 3.81-11.73%2 UEIW oL}, 2504/mee] =
oM BB EZHYAE Ralct

Table 8. Proliferation of mouse splenocytes cultured with various

concentrations of Phlomis umbrosa Turcz in different

fraction
Conc. Proliferation{%)
3:9.4
Fraction 1 10 50 100 250
Hexane 9.06+3,35 3.08%£5.93 7.55%12.70 5.1%3.97 -77.94%0.94

Chloroform 3.58+9.25 1,26%4.22 523%+2,19 8,52%1,85 -75,93:+0.60
Ethylacetate | 11,73+2,58 10,29+1,52 8,13+8.86 3.81%£503 -35.98+1, 52
Butanol 8561532 17.92£2,48 19,75£2,57 14,73%0,97 5.49%4 68
He0 11.03+6.42 16.67+4.32 13,37+4,55 14,57£0,79 5,65+4,06

ut. Y& F&E] £¥49 v ZAxZAs

HEd FESEHE v EZA ozt 42 oig3 L
A7ol, oz, N, &t FEHEHUE 15 =(250kg/me) H 7L ujer
Aolle MEFAGALY ZAFE Bygoul, wEH FEEHAME e
MRS FEEYHTL MESAAAY ZEE Holx] gt £¥Y Z
Al=9 AlH R, SEEOA 1-250p/m .2 H 7} vloka] 1.63-13.45%
2 oE EFHT & $45S UEMACh Hexane 32 1-2504g/
meoll Al  0.57-6.56%, chloroform +£3¥& 1-100ug/meollA] 1.72-8.70%2)
%“£ Rt} Ethylacetate E3-& 10ug/ml oA 12.09%8] &)

& HE3rl ButanolE REE sxolM tiE E¥Hr U2 FAML9
L}E}Lﬂﬁt}.
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Table 9. Proliferation of mouse splenocytes cultured with various
concentrations of Taraxacum platycarupm Daiist  in

different fraction

Conc. Proliferation(%)
(pg/nt
Fraction 1 10 50 100 250
Hexane 2.35+3.38  3.59+0.23 1.69%+0.34 6.56%3.31 0.57%0,53

Chloroform 1.7243.79  8.32t4,63 8,7%£4,29 2.88+4.49 -4.8110.69

Ethylacetate -1.6%0.3¢  12,09%1,04 6,01%£3.79 2,77+2,33 4,14%1.42

Butano} 2.19%£1,98 6,12%9.38 2.11%0,46 2.35%1.04 2.68%1.58

H0 12,17£4,17  13.45%7,79 4,11%3,04 2.46+3.58 1.63+1.24

A 3 A FAE ogre 553} cytokine {5
1. #8259 AX 54

2 Ao A18H 7 A5 ME 5H& dotRI] 1314 in
vitro A ¥l AME-H npfA Brja Mo 2zt FEES FEEE H
VSl et F g ME PEES MIT assayE ©]&dto] &3
stgdch 7 well & AME QEEL FEES HUBBIA 43 widR
well?] FFZo] thdt FE2ES AR welld] IHMER Aabsirt
22E2 1, 10, 100, 500, 10004g/mee] H=8 ARdle] Zt F&HE2
FEo wE A 549 wsg pEsigon Aze ol o Vet
i ket gl
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Table 10. Proliferation of mouse peritonel macrophage cultured

with various concentrations of wild plant methanol

extracts
Conc,
(ug/mb) Proliferation(%)
Sample
1 10 100 500 1000

Hrot 101.2 111.4 132. 4 88. 3 85.8
e 87.9 81,9 57.2 53.1 18.7
a7 98.9 94.5 89,7 17.7 0.0

AZ 107.6 111.9 1087 87.4 90. 4

%3] 124.6 127.2 144.9 44,5 29.0
ol A= 99,2 95,2 105, 6 98. 0 50,0
BET 87.6 85.8 85.1 87.0 85.6
o] % 108. 6 115.7 89. 6 66.6 41.1
2117 101.5 990, 91,7 86.9 70,0
x}Z 7| 96,7 87.7 87.3 33.2 31.4

n}5} 98.5 98.0 96.5 84.0 87.8
) z}ok 110. 2 127.8 129.6 103.2 81.3
&t 110. 4 114.3 90. 4 99,8 81.4
2 A o) 114.3 112, 4 120.0 116.2 76.6
Hu]E. 89. 4 110.1 111.1 56.5 61.8
LE 87.2 105.9 115.5 90. 3 93.1
&g 128 99.5  105.5 76.9 65.3 ]

B sample 1~1004g/me2] wEolrAl 85% o]Ale] NMESS
Hol ME o] uyehal ot 500u/mee] SEolME Wy
(53.1%), WA(17.7%), 22](44.5%), x}27)(33.2%)8 B AL 50%
ojste] AEEE Hol B4o] U2 ¢ 4 UL, 1000k/me] %
oAM= Wel(18.7%), BH(0%), H2(29%), BAEZ(50%), oldx
(41.1%), A27](31.4%)8 H7I% 249 548 24}
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whelA tlEY] 2&E0] E4e RolA ¢t 1~100m/mtd =

S tIAAHE B 2P ol83tsich

2. WErE &5 in vitro UIAMAXE ¥ FAF v
7} IL-188 343 4%
IL-1 8% cytokine FojlAl 713 ¥alo] E& dFukEe] miziAl

24 A MZlN ZHA mol AREH, EFY dFAEE UIE o
o owkge] ATE AAETh 2 AgolA iy st idt A
2 X wjodel 1L-189 AL HFsHAch FEES HISA
oke TjRTE 0.82+0.21nge) IL-18E A333lalaL, mitogenql LPS
(Lipopolysaccharide)& 104g/m¢ E71EF ZA$ole 2.19ng8] 2 B%
o IL-18 A%e Borh olo] ujs] F&EE FII sampled] %
2 1PSE HFUlES wjRthe W AdeE BYou), tF-ES] sample
o)A tjRTRTHE &2 BEY IL-18& 43ttt

A28 AT AS M B2 5E IL-18E AEsided,
1004g/me2] FEolME 1.76ng, 10ug/mee] Sl 1.2lngE 243t
Qrl. e RE HRoM tjzTRT &2 HEe IL-18E& 4%
i, lug/meolHE 1.59ng, 10ug/mollME 1.41ng, 10048/ méo] A=
0.87ng8] IL-18& A4dsle], F&E o whlezte A¥E R4
t} olo] uis), wel, MZE, B3, HRE, U T wxEol HlE
sto] IL-188 A4sladsdl, oJE2 747 271A sEolA dRLHET
& 552 IL-188 Aastgdct €, o4z, &k, xzs, 3
ol RE ERoA tjzERTl W 52 IL-18F§ Bdstgrt

od
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Table 11. Macrophage

production in vitro

stimulating

activity

toward IL-1A

sample
L-18 Concentration of extracts(ug/mé)
productiorn
(ng/mél) 1 10 100
ulo} 0.58+0.06 | 0.91+£0.07 | 1.51%0. 04
the) 0.10+0.01 | 0.45+0.04 | 0.50%0.02
I 1.44%0.09 | 0.88+0.06 | 1.02+0.12
A% 0.93+0.34 | 1.01%+0.12 | 0.60+0.02
23] 0.36+£0.05 | 1.21£0.37 | 1.76=%0.41
IR 0.80+0.16 | 1.00%0.01 | 1.13%0.10
D 1.18£0.14 | 0.79+0.01 | 0.63+0.01
o]z 0.23+0.18 | 0.50%0.05 | 0.57+0.06
2u}13 0.48+0.01 | 0.2920.01 | 0.48+0.01
2}z7] 0.81+0.24 | 0.46+0.02 | 0.80+0.13
n}a} 0.80£0.13 | 1.02+0.25 | 1.16-0.38
Y 2ok 0.47+0.03 | 0.39+0.06 | 0.45%0.10
&t 1.5940,11 | 1.41%0.23 | 0.87%0.11
A7 o] 0.10£0.01 | 0.45+0.08 | 0.71+0.25
3§, 0.50+0.41 | 1.23+0.22 | 0.99+0. 22
s 0.85+0.41 | 0.77%0.22 | 0.97%0.02
& 1.01£0.02 | 1.20%0.11 | 0.74+0.36
LPS 2.19+0.07
(Lipopolysaccharide) ) )
Control 0.82%0.21

Macrophages were incubated without(control) or with a stimulus

(plant extracts) for

48h. The

cytokine concentrations in

duplicate culture supernatant were determined. LPS (lipopoly-

saccharide) was used as a positive control.
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Ll IL-62] B3 Fd%

IL-6% IL-18, TNF- a2} §Al 57 tiA oA ExlEe tiE
Al cytokinel &, #otH A7} v}, IL-6+= interferone-beta 2, B
cell stimulatory factor type2 (BSF-2), hepatocyte stimulating
factor® ¢#|# glom, bAoA 2] acute phase protein®] FA4-&
FEstal 24 &4oll ofyt UAWEE et Iyl = B cello
A8 WY Z2EY fFEE FIUAIIAL thymocyte} THIEZS] F3lof
FoAgich IL-6& BT uiA AR 8 ohyel ARoiE, A
Z FoAME feldoh. £ dEolA oiNH R Hgsto] oy A%
2 AE ujokeie] IL-69] ¥E FAsolct

FEES AU 4L RIS 1.07ngd IL-68 AAsHA,
mitogengl LPS (Lipopolysaccharide)& 10ug/m¢ #7}3F ZHfof=
0.46ng®] 1L-6& 87d3te] tizFo] wia] a2 IL-6 6 & =}
F312] E3he Aoz Uelylch

FEES HIR B9 ol 10m/mtd] sxolA 6.56ngE, W
o] AEL 5.16ngE, YL ngE B F e B2 BEY
IL-6& #H[st= Zo% Ueiyltth alz7]|8] 39, BRE sEoAM tz
TET 4] 5& w5 IL-68 Evsided, lu/me] sEodMe
3.2Tng&, 10ug/mle] BEorE 3.18ngs, 100ug/mél] SSoi=
2.52ng & AAdsle] FEEY wxEol: uhEdle AoE Rirh o
fof Woh= 1ug/mé(1.36ng) et 1004g/mé(1.91ng) 8] FEolA, AZ&
100g/mé(1.17ng) 8] sEolAl, H3E 10m/ml(2,22ng)2] o)A, Hu}
HE 104g/ml(3.81ng)oll A, 28|52 104g/mé(1. 36ng) 28] oM Zpz}
2R &2 52 IL-68 Hujshs 202 Hair)
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Table 12. Macrophage stimulating activity toward [L-6

production in vitro

sample
IL-6 Concentration of extracts(ug/mé)
production
(ng/mb) 1 10 100
ulo} 1.36+0.21 | 0.66+0.06 | 1.91+0.29
el 0.10£0.01 | 6.56+0.25 | 0.89%0.02
w3 0.80+0.01 | 0.44+0.12 0.76%0.01
A3 1.17+0.01 | 0.10%0.01 0.58%0.04
3 0.70+£0.01 | 2.22+0.04 | 0.29%0.01
Ho|AE 0.26+0.08 | 0.74%£0.05 | 5.15+0.25
oAl 0.63+0.16 | 0.10+0.01 | 0.10+0.01
oAz 0.10+0.01 | 0.10+0.01 0.22+0.16
a3 0.82+0.02 | 3.81£0.39 0.94%0.21
2} 2.7 3.27+0.72 | 3.18+0.03 | 2.52+0.35
u}} 0.37+0.04 | 0.99+0.41 0.10£0.01
Wy 2Fok 0.46+0.12 | 0.16*£0.08 | 0.13+0.17
%t 5.00£0.63 | 0.58+0.46 | 0.64+0.58
A A o] 0.19+0.01 | 0.22+0.17 | 0.21%0.15
208 0.52+0.09 | 1.36+0.14 | 0.78%0.10
s 0.52%+0.35 | 0.29+0.14 0.36+0.10
& 0.48+0.01 | 0.44%0.13 0.31+0.12
LS 0.460.09
(Lipopolysaccharide) T
Control 1.07%0.16
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Tl TNF- a9 373 F3A%

TNF- g &= tumor cell& FHol:x thHFEHQ cytokinedld], tumor
cellojli= cytotoxicd}L}, normal cellolli= cytotoxicdtA] ¢itt. H/d3}
B iAol A wol BulEl=d, ¥EHE M EE TNF-e o=
W cytokineg Huldte] 2HAES HHIUTL

B AgolA ciAMEe] Bdste] iyt AEE AR ujgels
INF- @ 2] #eg st F2ES AU o2 olx2d2 1.32ng
2] INF-a & AA3}9l3, mitogenq]l LPS (Lipopolysaccharide)& 10ug/
me B7IRE Aol 8.73ngd] INF- ¢ & A st tizIol w3 il
/‘ﬂ 2 INF-a EWieS A9l "ol AFdle HAeR ueiylth AE

2 1w/l BEE v A & %8 TNF-a(14,56ng)E #H]31
LPSETIE "R &2 o2 TNF-a & 208E o 4 ok i, A
i, 23, HARE, s}, HuELS EE sEA dRIET 52

E2] NF-¢ & Eulslded, YHE AT EE samwpled FEo|

IE%IUM INF- ¢ & #u)stgdch Wohs 10mg/me d713E wie 5.3ng
2] INF- g &, 100ug/mé B718E wis 7.05ng2] TNF-a & #4|3H%c).
oldz, 227, HUEL luw/nt, 10pg/mé F7ARE wf cizol vl
E2 FE INF-o & Hudte A¥E Roeul, o428 lu/nt 3
7t8E wie 2.81ng, 104g/mé F713& wie 1.38ng2] TNF- ¢ & E1]3}
a3, ARZE lwg/nl A/NNE wle 1.36ng, 10ug/wmé FAIIEE wle
2.17g®] TNF- @& Fulslgls, HUES lw/mt ENIUE wis
2.83ng, 10ug/m¢ 7181 wie 1.72ng8] TNF-a & Env|3tT Wi,

2, d3e, e, 9y, 3, AR, HEdE RE wEA
U2THRD $e 59 INF-¢ & Eu|sls 228 Rt}

rl

f
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Table 13. Macrophage

stimulating

production in vitro

activity

toward TNF- ¢

sample
TNF- a Concentration of extracts(ug/mé)
productior
(ng/m) 1 10 100
ulo} 1.07£0.01 | 5.30+0.16 | 7.05%+0.05
e 1.57+0.06 | 2.51+0.04 | 2.47+0.06
= 1.22+0.01 0.55+0.03 | 0.57+0.10
A% 3.41+0.30 | 4.84+0.22 14,560, 65
2] 2.68%+0.01 | 3.54+0.50 | 1.86%0. 56
el A& 1.64+£0.15 | 1.28+0.26 | 4.03+0.90
gl2g) 0.71+£0.21 | 0.93+0.23 | 1.13%0.29
o] 2 1.50+0.14 | 1.38+0.11 | 2.81+0. 41
&by 0.52+0.02 1.24%0. 41 0.68+0.11
2}z 7) 1.32+0.30 | 2.174+0.42 | 1.36+0.10
s} 1.87+£0.15 | 1.82+0.02 | 2.35%+0 22
uy 2} ok 1.04+£0.02 | 1.20%+0.06 | 0.60+0.11
e 0.71%£0.17 | 0.94+0.38 | 0.64%0.04
A Ao 0.46£0.05 | 1.04+0.20 | 0.17+0.10
u) =, 4.85+0.34 | 3.77+0.30 | 2.85%0.58
HUE 0.2840.26 | 1.721+0.38 | 2.83+0.66
EIR=XC 0.670.14 | 1.04+1.04 | 0.9240.30
LPS 8.73%0.12
(Lipopolysaccharide) -7320.1
Control 1.3240.17
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3. FHE £85H F2EH cytokine Ful%

7t. ¥8d #2583 1L-18
1) s 28 283 IL-18
Butanol, hexane %oﬂ)\-]}:_ ALl EuEA] ¢}ok3l, Chloroform &
oA 1004s/mee] wEold s W kel 0.697ng/mlo] EHIE Y
th. Ethylacetate &-¥olA+= JE— FrolA W ool IL-187} &n)
g gict (0.951ng/ml, 0.67lng/ml, 0.606ng/ml). EFNAE 1ug/mlo]
oA W2 ool IL-18(0.763ng/ml )7} EHE giT)

2) AZole] £ F&E3 1L-18

ZA7ole] Hexane ‘oML 100pg/mé H7F wjera] R
(0.197ng/ml)oll vls] FojH o2 w2 o] IL-18(2.130ng/ml)E& HH]
#ch. Chloroform E¥olrM Aol Eu|EA] 33, ethylacetate +#
Yol e 1ug/me3E7EA](1.233ng/nl), 28|32 EZ|NE 10, 1004g/ml
HIMAl IL-18 FHlso] =gt ERE butanol FoAE tfRo|
Hls) RoFog we oke] IL-18(6.051ng/ml) 7} Bu]E gl

3) &<tel 2HE F&EI} 1L-18

=25€ AT BRE FYdA lw/uts=d of IL-180] thzo]
Hl3) ol EWE S, H3| hexaneF-o] 10ug/mé H7HA] chzFof ]3]
o]z oz @& 9f(2.256ng/ml)o] FH]= gl

) Waore] £EY 2283

IL-1 8
Ethylacetate & A Q3l1:e RE A
of uls] w2 e IL-18E &u|sle BASHENI Qe Heg B
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oltt, E3|, hexane 22 AP 10ug/ml HJIA] f2l¥oez wtl of
(5.555ng/ml )] IL-18E& Eu|3lgltl. ButanolZ EZAME IL-18
Hilo] tiRIHT} fFofH o g go| 3FE et

5) o4z £y F#&E3 IL-18

Chloroform &3 EZME BRE =204 (1, 10, 1004g/me) ti
2o wlE @& e IL-18& EW¥lI, 53| chloroform ZofM=
3 AP BRFE Ao R2 &olth(5.184ng/ml,  3.629ng/ml,
2.675ng/ml). Ethylacetate &3} butancl FojAlE 10, 100xg/mee] %
oAl IL-18 Evlsol BVAEA2L, hexane FolME A gle
R = byt

6) F2e £¥d F&E3 IL-18

Chloroform%(0, 347ng/ml )3} butanol (0. 211ng/ml),
(0.213ng/ml )& 1004g/ml A7}RE uwf tfR(0.187ng/ml ) BT} W2
IL-187} Evl= Tt

o2 M

£ o

7) IS E¥E 283 IL-18

A2 BRE FoA T2 AEZE t]ZRF(0.049ng/ml ) Bt 9 oFo)
2HElgl=n], T £ hexane 10xg/ml(0.21lng/ml), chloroform2}
ethylacetatet= 100xg/ml “d7}A](0.213ng/ml, 0.206/ml), EHS 104
/m138 7FA1 (0. 208ng/ml1 ) 2} 1004g/ml A 7}A1(0,199ng/ml ) B3] o] Hu)
= sict.

..186_



Table 14. Macrophage stimulating activity toward IL-1J8 production

in vitro

Conc. ( g/mé)

IL-1 8 (ng/ml)

Sample
Fraction 10 100
Methanol 0.138+0.022 0.183%£0.015
Chloroform 0.1441+0.007 0.347%0.002
3 Ethylacetate 0.154+0.018  0.178=0. 007
Butanol 0.153%0.002 0,211%0,023
H:0 0.191£0.010 0.213%£0.013
Control 0.187+0.010
LPS 0.212=%0.010
Methanol 0.156+0.102 0.001=%0.001
Hexane 0.210+0.001  0.158%0, 006
Chloroform 0.182+0.008 0.213=£0.007
2 HlE Ethylacetate 0.173%£0.030 0.206=%0.189
Butanol 0.157+0.006 0.168=X0.010
H20 0.208+0.014 0.199%£0.015
Control 0.049%0.015
LPS 0,497 0, 056
continued
Conc, (ug/mé) 1L-1 B8 (ng/ml)
Sample
Fraction 1 10 100
Hexane 0.158%0.113 0.024£0.008 0,036x0,027
Chloroform 0.360%0,449 0,092+0.117 0.697x0.104
EIR=g2) Ethylacetate 0.951+0.586 0,672+0.761 0.60610.274
Butanol 0.008%0. 005 0.076%0,103 0.052£0,057
Ha0 0,763%0.113 0.143%0.050 0.483%0.179
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continued

Conc. ( zg/ml)

Sample 1 10 100
Fraction
Hexane 0.6771£0,779 0.169%0.057 2.130+0,136
Chloroform 0.064%0.048 0.114%+0.053 0,036+0,018
Z 7 o] Ethylacetate 1.233£0,216 0.180+0.035 0,098=+0,053
Butanol 1.33410,028 6.051+0.547° 0.672+0,691
H:0 0.143£0.101 1,801%1,582 1.624+%0.352
Hexane 0.768+0,045 2.256%0.204" 0.18510, 022
Chloroform 0.686+0.426 0,199+0.073 0.046+0.016
&t Ethylacetate 0.900£0,600 0.037+0,002 0.053%0.009
Butanol 0.5121+0,286 0.01410.009 0.668+0.331
H:0 0.178+0.108 0,081+0,039 0.217£0.090
Hexane 1,73310.674 5.555+3,470" 1,917+0,922
Chloroform 1,081%0,836 1.366%0,087 1.030%0,060
uj z}ok Ethylacetate 0.070x0.065 0.056%0.014 0,06710,002
Butanol 2.162+1.295" 5.118%0,895" 4,701 0. 400
H0 2,990:2,067° 1.975£0.105" 0,687£0,294
Hexane 0.045%+0.032 0.166+0.107 0.030+0,011
Chloroform 5.184+3.414" 3,629+1.554" 2,675+1.925
o] & Ethylacetate 0.213%0.251 0.426%0.007 2.050%0,022
Butanol 0.074%0.000 1,939%1.777 0.789%0.113
H0 1.894+0.518 0.694%0,099 3.101+0.379
Control 0,197£0,079

- 188 -



U ¥ 457 IL-6
1) s E8d 853 1L-6

Hexane &-oflA] lug/mé 2 7}AX] 0.156ng/ml, chloroform ZofA 10
prn A7MA 0. 3Tng/mlg BHNE B, CIE BYINE Togol
Hul5 gl

2) Aol £ F5E 1L-6

Hexane Z-oAle T (100ug/ml) A 7FA] 0.742ng/ml o] IL-6& &
H]&}oitt.  Chloroform 100kg/mé E7IA] FgFozd we okl
1.023ng/ml-& EH|3}gic). Ethylacetate 32 10ug/mé HI7IA|
0. 405ng/ml-& 2u]Fc},

3) &t ¥ 25 1L-6
104g/w82] ChloroformZ3} 1ug/mé?] ethylacetate®& X 7Ig& uj
FolA o g vl o¥(6,276ng/ml, 2.802ng/ml)e] IL-67} &H]|xalc).

4) Wztoke)] EEy F&EI} IL-6

T A Zo wvlsl vjx3d W& o IL-6& #Hstded, &
3] chloroform ZoAli= 1, 10, 100xg/med] w=ofA ztz}t 7.337ng/ml,
10.5ng/ml, 9.916ng/ml 2] IL-6& #n0|stadcl. lug/mle] ethylaceted
HAA Y 10ug/med] EF F7MA % FoH g W (3. 47ng/ml,
4,333ng/ml ) ¢] IL-68 Bu]s}olct.

5) o4z E¥E F&EEF IL-6

gz 7 £ ZF¥E BH, ethylacetate EHoINE 24 &
E=HE 2}z 3.781ng/ml, 9.135ng/ml, 8.049ng/m12] IL-63 HH]slo
A F A7} ufe & AL Ho|i, EF3 chloroform 52 3¢,
lug/mé A 7YX Z+zh 2.517ng/ml, 3.152ng/ml& #8]3}4ic).
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6) X3 £¥YE F&2EH IL-6
e F49] &2 ethylacetate, butanol, EZo]A] IL-6 Hu|%
o] &A=l rH(0.56ng/mi, 0.769ng/ml, 0.648ng/ml).

i
A
g
<
o

Table 15. Macrophage stimulating activity toward IL-6 production

in vitro
Conc, ( wg/ml) IL-6(ng/ml)
saple Fraction 10 100
Methanol 0.313£0.014 0.670£0, 065
Chloroform 0.285+0, 001 0.224£0.009
24 Ethylacetate 0.301£0, 021 0.560%0. 050
Butanol 0.3441%0,029 0.769%0.023
H:0 0.2490, 007 0.648%0.013
Control 0,283£0, 025
LPS 0.309£0, 037
Hexane 0.048£0, 001 0.024x0. 006
Chloroform 0.042%0.003 0,031 0,003
HH)E Ethylacetate 0.047%£0, 002 0.036x0, 001
Butanol 0.043£0. 002 0.039£0. 001
H;0 0.0460, 002 0.057x0.001
Control 0.048%0.005
LPS 0.699+0,120
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continued

Conc, ( ug/mb)

1L-6(ng/ml)

sample Fraction 10 10 100
Methanol
Hexane 0.156+0,102 0.001%£0.001 0.007=0,001
Chloroform 0.070%0,007 0.347%0.452 0.122%0.120
EIR=R Ethylacetate 0.056+0.044 0.005X0.003 0.073£0,055
Butanol 0.043%+0.005 0.001%+0.001 0.011%0.005
1,0 0.049%0.019 0.001%+0,000 0,010%0,009
Hexane 0.194+0,029 0.081£0.028 0.742%0.463
Chloroform 0.508+0.688 0.276+0.347 1.203=*1,354"
Z 7o) Ethylacetate 0.13310.145 0.405%0,189 0,029%0,008
Butano! 0.117£0.047 0.069%0.065 0,126%+0,175
H0 0.020%£0.023 0.0940.000 0.099%0.093
Hexane 0.145%0,129 0.362%0.282 0.419%0.342
Chloroform 0.285+0.184 1.475%0,136 6.276%6.404"
<t Ethylacetate 2.802+1.864" 0.041%0,025 0.067£0.010
Butanol 0.053£0.063 0.006%0.002 0.028=X0.026
H,0 0.207%0,138 0.247%=0.314 0.027+0,030
Hexane 0.168%+0.200 0.104%0.144 0,558%+0,761
Chloroform 7.337+2,494" 10.500 0.182" 9,916+0,172"
wy zlok Ethylacetate 3.4471+1.096" 0,06320,048 0,405+0, 458
Butanol 0.541£0.050 0.667%0.595 0.691%0.487
H,0 0.850%0,716 4,333%+1,378" 1,952+1.763
Hexane 0.637+0.333 1.007%0.590 0.574%0.086
Chloroform 2.517%1,512 0,060%£0,035 0,665+0,334
o] d & Ethylacetate 3,781 +1,977" 9.135+1.990" 8. 049+9,629"
Butanol 0.051+0,055 0.018+0.006 2. 657+3, 748"
H,0 3.152+1,275° 0,782%0.510 0.588+0,694
Control 0.015%0, 006
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th. £9Y $&83 INF-«a
1) Ede B $283 INF-«

IL-61t IL-1of wls] w9 TW-e& ®ulged, 53
ethylacetate ZojlAl= 2} HEojA] 0.287ng/ml, 0.328ng/ml, 0.434ng/ml2]
INF-e & #4318t} Chloroform FAME 2t ESToA 0,925ng/ml,
1.493ng/ml, 0.833ng/ml2] TNF- o & Z}Z} Eu]3}ItH th2F 0. 214ng/ml ),

2) Aoy E£¥H 28I} TNF-«a

A 7ol= hexaned} chloroformZFollA WHZE2ZEI7l Bodld,
hexane 10xg/mé 87FA] 0.287ng/ml, chloroform 10ug/mé B 7}A]
0.657ng/ml 2 thZ(0.323ng/ml ) B.r} B2 k2] TNF- ¢ & EH|s}gic}

) &rte] E¥E FEE3 INF-«a

Hexane ZFofl A+ 10ug/mé E7}A] 0.538ng/ml & 7} w-& oFo] TNF-
g THlstalch. 2 #]of butanol$-2l 10ug/mé, 100ug/me BIMZ N E
THTU} B2 oK0.221ng/ml, 0. 240ng/ml ) 2] TNF- ¢ & Bu|5}gic)

PN ﬂll

H

) Wzjefe] BEW F&E} INF-«¢

Hexane H7IA] 10, 100ug/mé B oA thRFLHT} Tl oke] TNF-
aE 1](0.303ng/ml, 0.41lng/ml)3}gix, EZ3} butanol ZoAE
10ug/mt, 100ug/mé 87}A] 24z} 0,259ng/ml, 0.857ng/ml, 0.238ng/mi,
0.586ng/ml 2] TNF- ¢ & #u[std o}, f23o)x&= ofgtr}.

) gz EHE FEEI INF-a
THE Al Rof Hls] W2 o] TNF-o & HulPEul, 10m/nt H 71

- 192 -



butanol & A 2¥ RE FolM tRFTHT} W o] INF-¢ & &Y
stoitt. B3], chloroforn?t B0l 7}zb 5.577ng/ml, 3.924ng/ml

o] NF- ¢ & R8I, olEL ti2FHET} o eg we ofolrt

6) H3e £8d F&EI ™NF-«a
ANH R Eujd INF-e2] ¥ol HJ7= sixrt, BEF dgzd

(0.037ng/ml) Brh= W ok Hu|dch

7) Ul g E¥E FEEN INF-¢a

Chloroform ZoflA 10ug/ml, 100ug/ml AI7FA] &0, 190ng/ml)
BT} s W oF(0,508ng/ml, 0.276ng/ml)e] TNF- @& -u]sl4it).
Table 16, Macrophage stimulating activity toward TNF-ga

productioon in vitro

Conc, ( ug/mé) TNF- @ (ng/ml)

Sample Fraction 10 100
Methanol 0.042+%0, 007 0.088+0.003
Chloroform 0,052%0, 002 0.070=x0. 005
3] Ethylacetate 0.0590, 003 0.084 0, 003
Butanol 0.057%0, 003 0.082=%0.009
H:0 0.056-0, 004 0.086+0. 004
Control 0.037£0.010
LPS 0.066%0. 005
Hexane 0.194+0, 029 0.081%0.028
Chloroform 0,508 %0, 688 0.276X0, 347
ESRCIE= Ethylacetate 0.133%0, 145 0.405%0.189
Butanol 0.117+0. 047 0.069 0. 065
H,0 0.020%0. 023 0.09410. 000
Control 0,190+0.010
LPS 0.3234:0, 021
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continued

Sample . onc, { yg/nd) TNF- @ (ng/ml)
Fraction 1 10 100
Hexane 0.044£0,024 0.082+0.032 0.192+0.038
Chloroforn 0.925+1.194 1,493+1.502 0.833+0. 480
NEY Ethylacetate  0.287+0.316 0.328+0.258 0.434=%0.530
Butanol 0.010%0.006 0,106£0,074 0.163+0. 201
Hy0 0.008+0.004 0,24430.180 0.093+0, 041
Hexane 0.2131+0,082 0,287+0.240 0.102+0. 055
Chloroforn 0.2401+0,247 0.657+0.730 0.102+0.128
AHo| Ethylacetate  0.128%0.139 0.137£0,008 0.036+0,015
Butanol 0.185+0,027 0.172+0.054 0.154+0.107
H0 0.191£0.163 0.249%+0.210 0.105%0.133
Hexane 0.095+0.078  0,538%0.372  0.196+0.061
Chloroform 0.048+0.008  0,184+0.085  0.134+0.025
4t Ethylacetate 0.051£0,004  0,111%£0.129  0.049+0.038
Butanol 0.173£0.223  0,221+0.223  0,2400,323
H,0 0.141£0.052  0,062+0.003  0.211%0,086
Hexane 0.010£0.131  0.303£0.304  0,411%0.551
Chloroform 0.046£0.028  0,117£0.010  0.196%0.057
a2 oF Ethylacetate 0.0950.035  0.007£0.000  0.018%0.003
Butanol 0.050£0.038  0.238+0.201  0.586%0.641
H;0 0.185%0.038  0.259+0.287  0.857+0.705
Hexane 0.313+0.417  0.469+0.602  0.122%0,127
Chloroform 0.250%£0,128  5.577+0.742°  0,4070,301
o] Ethylacetate 0.141£0,141  0.912+0.675  0,027+0.017
Butanol 0.098£0.108  0.095+0.080  0.255+0.079
H0 0.16510.080  3.924+4.971°  0,032%0.001
Control 0.214%0,188
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Z 4 A In vivo animal diet study
1. 3348 A8 9 Ax A

gloA AET 1752 FRAE F HZAEFA S B W
o, "o, &%t oAz, wWztekn} tirH o] 2J&t cytokine FH]
& BAAZ HulE, 3 5 R ARE Y, ATE FEES
£310] in vitro AfE AAEtgct ala, o] F FY, odEx, W
ok, 2u|E, H3 5 571A AEE I 4%l 5 ALE Hdo,
ol A4 oEE W AFFEFEE ©]&319 in vivo animal diet
studyE AASIQTE. 3], ofdx, wzer, ulE, i EF01A
27} vlay Fgleng, d4-F3EES o83t AES AAsHch

7. odgg & R deFE

NEE 40Tl AN F A3t AFFE AT F oS
253 435S At & 10009 70% oetE S BUiE 8
0ColA A 33 B|FYZHAIAA ot F& a4l of

oX Mo

A A3 HYSZEANE Bl Wz, aulE, o
ZZE3 54 WPoR o d4F3E2ES 4, ol FEE
o3}, %Z&A]H in vivo animal diet studyo] o]&3}ic}

2. 2o]9] BT

AY ZEL 633 ICR male mouse® 113 WHARZR dFde] 3
SN AA ¥, 7 % entely MAste] A F&F HELE U
ook &b, wztel, o gz, ulE, 3|9l ehtanol FEE W ¢
2 ZzEo A4 20~3,000mg/kgd] BEIF HEEF oiA
pilot study® ¥t Az}, HA %820, 100, 500, 1,000mg/kgE ZAH
dlo] Foslgitt. Fo{7|Z W B4 pilot study®] Aje] uwiehA
0.2ml% 237 AYE ZA7F 3, RIS AeAds 0.201&
Folstgict. niAet Fof 1 Fof npe2E HPYAA nps BFAE
ZA% U BEZTiAAE] 23t cytokine (IL-18, IL-6, TNF-a) 4]
& flolMet BT PR st
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3. ZF A= HoldH &3
7. Waet 2229 At ww

Watel A FHE Folo] A% MAME F5e Hd, HE B
ofdtolA tizFHETE S50l vt FZRTAMEA 23t cytokine
A EH,  IL-18+& 500mg/kg (0.184ng/ml), 1,000mg/ kg
(0.170ng/ml )il A thRFRC] we ofo] Eu|g e} IL-69} TNF-a
%= 500mg/kg, 1,000mg/kg Foig-ojlA cizIRrlt o] Eu|g ¢icl)
ConA2} LPS A zjo] 2]3t & HWREY, Cords FMFS i o
of BTN WA, LPSE AW B, cytokine Hulxo] €%

H S

3] FEEAES B 4 k. B3], TNF-e o Z$, 20m) o]ato] Hu
g et
Table 17. Proliferation of splenocytes of mouse orally
administered with different levels of Paeonia japonica
var., pilosa Nakal
o) 2pof Proliferation(%)
Conc,
(mg/kg b.w. Control +ConA +LPS
Control 1.0000, 321 1.751%£0, 321 1.374£0.118
20 1.2360. 452 1.547+0, 849 1.338£0, 541
100 1.155+0.152 1.758+0.713 1.47310. 402
500 1.3721+0. 426 1.450%0, 356 1.142+0.108
1000 1.189+0. 342 1.278+0, 414 1.229+0.274
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Table 18, Cytokine production by activated peritoneal macrophage
of mouse orally administered with different levels of
Paeonia japonica var, pilosa Naal

o afof
sample +ConA +LPS
conc, (mg/kg b.w,
Control | 0.165%0.006 0.188=0.013 0.244%0.017
(Ijg—/lmf) 100 0.156+0.012 0.089%=0.013 0,7580,006
500 0.184%0.004 0.130%0.003 0.313£0,002
1000 0.170+0.014 0.080%0.016 0.270%0.018
Control | 0.311%0,007 0.188%+0.013 0.270%0.018
1L-6 100 0.309+0.001 0.089£0.013 0.273%0.001
(ng/ml) 500 0.313%£0.002 0.130+0.003 0.758+0.006
1000 0.3201+0.016 0.080%0.016 0.244x0,017
Control | 0,05410,003 0,16620.004 1.298%0.011
INF- @ 100 0.055+0.004 0.089%0.023 1.193%0.014
(ng/ml) 500 0.056£0.003 0,148+0.004 1.585%0.078
1000 0.062+0.007 0.146*=0,017 1.57310.046

. aulg F&2e] 37t 23

U E g FE2E HIol ¥ wANE 452 100ng/kg Fo
oM ConA AelAl 29%F = AgE ol B oMz o3t
cytokine ®H]%s2 IL-6olM%t A5a3E Hch IL-68 AWEW,
100mg/kg, 500mg/kg, 1000mg/kg Fo17-(373ng/ml, 388ng/ml, 382ng/ml)
BEo)A] cfZF(0.051ng/ml)Rel W53 AP B F ddrh

LPs A elef] 23t Fnls FsEis uFolxE Hyich
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Table 19, Proliferation of splenocytes of mouse orally

administered with different levels of Portulaca oleracea L.

v F Proliferation(%)
Conc.
(mg/kg b' w. Control +COI’]A +LPS
Control 1.000£0, 350 1.309+%0.195 1.717%+0.437
20 1.012X0, 241 1.249+0.276 1.511+0.136
100 0.853+0. 327 1.594+0.770 1.796%0. 896
500 0.80510, 256 1.074%£0. 225 1.617%0. 351
1000 0.819=%=0.140 0,758+0.049 1.239:0. 455

Table 20. Cytokine production by activated peritoneal macrophage
of mouse orally administered with different levels of

Portulaca oleracea L,

&
sample +ConA +LPS
conc, (mg/kg b.w;
IL-18 Control 0.329£0.004 0.466+0.004 0.589:£0.011
(ng/ml) 100 0.271+£0.009 0.089%0.010 0.168%0.023
500 0.242%0.006 0.168%=0.001 0,285=%0,000
1000 0.237£0.001 0.176=0.005 0,264=x0.008
Control 0.051+0.004 0.466%0.004 0.589%0.011
IL-6 100 0.373+0.044 0.373%0.044 0.16810.023
(ng/ml) 500 0.388%0.051 0.168£0.077 0.285%0.000
1000 0.382%£0.045 0,176=0.005 0.264+0.008
Control 0.233+0.010 0.380£0.002 0.433%0.131
TNF- @ 100 0.111+0.011 0.083x0.005 0.381+0.036
(ng/ml) 500 0.094%0.004 0.197+0.002 0.197%0.002
1000 0.051+0.004 0.131=%=0.005 0.40710,021
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th gz F&E 7 2R

o

F2E 7oA nBHE F4%%2 20mg/ke, 100ng/kg FoiT
oA 9-21% 8= Z7kslelch. B chalAEel 93t IL-18 Eule iR
w3 FoldolA BE Gk, IL-6F iR Foldo] ALY B FEL
2 Uelgt}l INF- = 100mg/kg FoJ2(0. 058ng/ml )2} 1,000mg/kg F-of -

(0.128ng/ml Yol A] T]RF-(0.048ng/ml ) K} Wo| Hu|= i),

Table 21, Cytokine production by activated peritoneal macrophage

Houttuynia cordata Thuns,

of mouse orally administered with different levels of

R
sample +ConA +LPS
conc, (mg/kg b.w,
Control | 0.628=0.005 1,000+0.015 1.0080.008
(1;/1;13 (| 100 | 0.300%0.08 0.2800.005 0.683:0.000
500 | 0.274+0.031 0.222£0.002 0.380:+0.017
1000 | 0.3214£0.007 0.234%0,005 0.260%0,019
Control | 0.007£0.000 0,007+0.000 0.0070.000
1L-6 100 | 0.007£0,000 0,0070.000 0.0070.000
(ng/ml) | 500 | 0.0070.000 0.00720.000 0.007%0,000
1000 | 0.007£0.000 1.000%0,000 0.0070.000
Control | 0,0480.004 02280001 0,7940. 059
INF- 100 | 0.058£0,009 0.430£0.109 0.846:0,243
(ng/ml) | 500 | 0.0170.003 0,11620,019 0,498:0,207
1000 | 0.128:0.005 0.526:0.006 0.8720, 439
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Table 22 Proliferation of splenocytes of mouse orally administered

with different levels of Houttuynia cordata Thing.

Conc. aicE Proliferation(%)
(mg/kg b.w. ) Control +ConA +LPS
Control 1.000%0, 231 1.2440.100 | 1.289+0.164
20 1.207+0.325| 1.206%0.260 | 1.041+0,.312
100 1.089+0.262| 1.218%0.000 | 1.378=%0.000
500 0.959+0,356 | 1.359£0.500 | 1.456+0.436
1000 0.974£0,285 | 1.045%0.213 | 1.114=0.351

eh. HH F&EY Fo 17

1] Qe22Be TN MAAT 34

|
=
X

< ConAE A e2|¥F

500mg/kg FoiTolld 14%EE FFHct FHThA M o] 23t cytokine

Bl

IL-1 B ol A

HASHA

Ve,

500mg/kg

Folz

(0.194ng/m1 )2} 1000mg/kg Fo7-(0.166ng/ml)oll A thZ (0. 192ng/ml )
Hrl g2 o] EHEAUEZE B 4 Atk IL-6& LPS A 24| 500ng/ml
9] FEolA thRF(0.169ng/ml )BT} W o¥0.175ng/ml )& Hu)3c),
TNF- @ % LPS A 2] 500mg/kg ol ZoA] thZZ(0.604ng/ml )R} W
2 9}(0.747ng/ml)o] Hn) 1000mg/kg o17-(0. 632ng/ml ) ol A &=

A2 we ool EulHrh.

oL,
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Table 23.Proliferation of splenocytes of mouse orally administered

with different levels of Aster scaber Thung

23 Proliferation(%)
Conc,

(mg/kg b.w. Control +ConA +LPS
Control 1.000+0, 423 1.786%0,.016 2.378%0. 346
20 1.0771+0.288| 1.230+0.534 1.385%0.813
100 0.836=%0, 292 1.611%0,677 1.698+1. 054
500 0.780=%0, 311 1.92240.393 | 2.482+1.983
1000 0.716%0.190 1.212+0. 641 1.179+0. 601

Table 24, Cytokine production by activated peritoneal macrophage
of mouse orally administered with different levels of

Aster scaber Thuns

3
sample +ConA +LPS
conc, (mg/kg b, w,

118 Control 0.1924+0.011 0.100£0.001 0.169%0.005
(ng/ul) 100 0.107+0.004 0.018+0,003 0.096+0,021
500 0.194:£0.001 0.092+0.011 0.175%0,017
1000 0.166+0.001 0.080%+0.010 0.126%+0.019
Control 0.208+0,005 0.100+0.001 0.169%+0.005
IL-6 100 0.1521+0.002 0,018%0.003 0.096+0.021
(ng/ml) 500 0.175%0,013 0,092%0.011 0.175%0.017
1000 0.167+0,032 0,080x0.010 0.126=%0.019
Control 0.050£0.005 0,127=0.006 0.604x0,.016
TNF- @ 100 0.012%0.001 0.091%0.005 0.453:0.015
(ng/ml) 500 0.018£0,002 0.106+0.002 0.747%0.036
1000 0.028£0.001 0,094+0,007 0.632+0.015
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o}, &gk FEE9 Fof ES’%

&t o)t FEES] ZAAFAA v BAHRE FA5S 1000mg/kg F
oA 8xAE  Al&FT) ‘EH*—MI of & cytokine &HlEL
100mg/kg, 500mg/kg, 1,000mg/kg FolgtollA EF thzFHTE WS o
o IL-18, IL-6, INF-a & Ztz} #ulstglct. 2 FolA X 500ng/kg F
o] 8] cytokine HH|s A&F A Y Folr}

Table 25. Cytokine production by activated peritoneal macrophage
of mouse orally administered with different levels of

Phlomis umbrosa Turcz

<tk
sample +LPS
conc, (mg/kg b, w,
Control 0.116%0.015 1.231£0. 050
IL-14 100 0.158=+0. 002 1.153+0. 088
{(ng/ml)
500 0.289+0. 022 2.40210.050
1000 0.162+0.002 1.116+0.127
Control 0.074£0. 001 1.798=0.005
1L-6 100 0.189-0. 001 1.7980.005
(ng/ml) 500 0.254+0. 002 1.798+0.005
1000 0.12210.012 1.798=+0.005
Control 0 0.209+0.012
TNF- & 100 0 0.109+0.017
(ng/ml) 500 0 0.340+0.037
1000 0 0.290+0. 055
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Table 26. Proliferation of splenocytes of mouse orally

administered with different levels of Phlomis umbrosa Turcz

<t Proliferation(%)
Conc,
(mg/kg b.w. control +ConA +LPS
Control 1.000£0. 002 1.507£0.006 | 1.649%0.016
20 1.148+0.003 | 1.137=X=0.007 | 0.788=*0.008
100 ’ 1.6014+0.006 | 1.186=%0.007 | 0.936=x0.005
500 1.589+0.003 | 1.12920.009 | 0.810=%0.004
1000 1.005+0.003 | 1.580+0.016| 1.448=%0.014
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STAETHARZEY 754 AE A 2

$8A7

HNi1dAME

o AdEHo] xR WUt wel f2lo NEEE G435 W

stgo} grom AlEslAE B 43 nABol o3 oplHE AR
s, & EE3 BAsl] A ANEAZA 2 Fe4ol YT 57}

-

gol Zka olvh #HT FAI AtUwo] §gjol AFe FE, W
5} Fael whet ¥, SRHEFES +871 F438] FVIEL Lo o
E 9% YANEEY 2= /% AY e 2uIEdA HAEA
R3tA deldohd AL nBEEY FA st Ful W AT A
5w 87t glvh whebd oot Z2 Rl nldEe] ASEE <
At AE] ARIE ARstLA 4E BREAE At et
tjREe BEAE et PPFLE O ago] AAEA uiFEL
olch zhg Rl W EYAd wAdEel iy ZAHY AEYI} FAol
AFEE TH A5HY el MAE] vt vt AA7EA] Fu

2 W A nAEY FAE dAstEe = st AMEEIA e

P

it

=

g2 et WRAls QAT AR A8 JeAde &37t Ha, A
Z 27t dle vEFEdMe 54 4o JhedE HoFa
th 2 A3 oiF-EY anAES YEHNAE o E AEY AEE
At glch, 2B ER dge A7 gle WA A A del A
U3t o] &2 ZAF JHEAEY ARE B U AAF GHY HE
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of A "eizolet shzlch oleld H& st & wl, ]33

A ndEe] YA ddE3rt R%ﬂ o8 712 ¥
213 A FolLt Eokoll A Ae|EIpe} obge, F54 W dd4de] &

S F glofof siolrh. olyt 12101])4 HAFEES e
2 A7 ARER Qe 3 F st R4 E &8 ch
AF7HA] W dabge] AAYIA L Aol iy dFE P& F
< 23 ol A YFEAEL 7130l AMF] WAL gich B
712 A7 PR AA¥EY YL 5E £ AEAUe $iH
ol e §F 4E& F&3te ol gHden =Y Y, BY usL,

8] &4|¥ = bacteriocin Fo] ¥FAHL UehE&

==

Hdge] EAsks ¥y S8 iy AFe FulgolM 2

L] il
B AEE glth 53] FooHE dd BEA gy d#oew e
herbs®} spices& 42| Z ¥ 3hatAdol oigt A7} wo] o]Fojzxja 9l
ol FRAEES FEIAU IR AEe] At AEHS B A
E I FeuvetlE ol Bds] A¥Ea gy, 2N EA AH
ol Faot Yol HIlste] HEE £ A txIo) nis) Hrlol

gL Feol AA 4zeon, FFTE HUrh

Cinnamong 3= & A 8<¢] o-methoxycinnamaldehydet= -3}o]7} Alaks}
= 54 tAbarE(mycotoxin)@l  aflatoxing®  AARSI= 4.
parasiticus®t A, flavus®] A& A3, oregano, thyme,
sassafras, sage, rosemaryss V. parahaemolyticus®] 3% #3|&}0,
clove, allspice, cumin, thyme, caraway, rosemary, sage%
Aspergilluss JF¥%ol2] A7} aflatoxing] AR Assiich 2 B

H w} glv}, EZ} oregano, rosemary, sage, thyme2 Lactobacillus
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plantarum3} Pediococcus acidilactici®] 4%z} 4t A& A)sin,
sage WA MHQ S aureus, B. cereus, Pseudomonas sp. %} S.
typhimurium®) BAE As|steict 22 d3A gk, 2 818 coriander,
nutmeg, pepper, mint, vanillin, savory, parsley® ¥d/d& 7IA|a Q)
o] BiEglch

FHEANEQ Xz}, A, Lnjzb, B, Ak FE %
HAAEREAZH 01%7} go] Erial stolenm Y

& 3
Fe) A% WREIE RGT, WY, PE FUF, 2 oluE
é Al A 701-

%

r:I.l
&
o
4
2

o N
i
o

4 N O

K APAR-2 =N~ -‘r’rﬁl,_hs}‘* Listeria monocytogenes?| &A1&
s, ofAEoHA ool o] GBAER AEE 2 &,
2tz 9 gkl Boll oidt Y E Raggch =Y ALREOl

ISR T ARTHs 71700] B T, ofF W wAe|e] BEA
gA1717] 918l o]&8 Fufol Hojshe FFE —5':3]?& ¥ Yy
2% Az 39, Fy, e, 2|7ich —‘1% =L
EEo] AT ¥ i*}— Bolcia stalch ¥u|x
A2l Bl T AFEE FEFI6A 3, 4-dihydroxybenzoic acid,
29)o]|A] benzoic acidE F&]s}elc}).

kel ApE%, AAA, mePge], FE, JFuuvE, FuF, Y
¥, $EE, &, wF, DA ¥FEAIL WEAL, bR e
ethyl acetate F+&go] A8 FH =3t 2l 7k& W v},
H 3}, dvEarel 9F AANEIE Vepiglct.

olg|gt FTHAE = ]k] Wi 2Fok( 4, Jakyak, Paeonia Jjaponica)
apzrer ul BL(ME) ZHNECLENY)Y Fel2A e F83
Aot F2 U}L}°l‘:} Fhitoll e BRI, A7 (B,
B (s 2N AMgEe] $tom AR ThEF AR (FiAInT %)

Mo v e go mME o 2

2

2 o

on
o
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2 AMgE oA girh EZE wEpoffo] &dhe ofEsjMolER e
il Fom &7 23 Il 60cn BEolvh ¢l ofRita A
A 23] d& FdoE A2 e o BEoYoln Fue fivh 2
7] ol & A i 5~6%o] H Fo] rh Aojom= HegE U

ol A= At LUE oA zARRith. feEuvtel A=) 2o
olom ghifol M= 39 8ol B & E71E A3t Mol we A
Z(¥61R), ™A (wung), R™ (i), Aul(zam), XSl A
£33t P FEF(HUIEA 1~370] & ReFOZ FAY]
AeA] 42 FAIY FAL] 443 FA =&dr) o]FY dFom
A ®o] FEI} G e AL var, typica Makino@} st E, H
g, BEol drl WAS EE& AU FAE ol &3t geR
2ol Wztef2 miite|opAu] 2l Wizfele] Relg Wi A, ke A
2E& U Zog APAE AT A W3, APAE AL A
& B dlAA gyl ZE HFoleta st FELEE URIL F1
&7t Y Fal T 2 S (IR o] Frh JELEE W
VUEEY, ol2y] &237], A3 o] glom, Wz XFe

2
HB2I7F AaL HE, Hub, AASFe §F Fol ARgsidlch Az

ool

™

A

1=

k

W zhef 7t 2 BLS. WA estrogend] BEE Z7MAI|H RS ¥4 &
AA 7 22 JAFGEY, ol Wzteko] 23t o8 AgFR

S5t (Nutmeg, Myristica fragrans Houtt, )= 518 &5F2] 7}1%
I (BAfi) 2 FIE AL N R JEIE F3oA AL &
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A RFEFH(LE wlol2)E WELL BHUL o MR AUVERY
oy, 7t12& A=W Lof izt 2 AAFHIE QAL 2
= gniyt A Ach dEeze FRPER 13AW
2, FF, FEA, PARERA Ao o] §FFe Bl
Chaucer Altiol 2 &ex g F U PFstL 24T

e e $FTE A0 YAY shdolut fgol dolFrh o]
gL §ETY Fa Fgasd g3 dyd 4 gich o] 788
= Bz vy AL P wol H8Y A9 BAAYN B
Jd@gol F71stAch olefglol N vealollt A= Ee WY, @t
vgel B FhdRY shAere) AFA 2EFe] HIsigrh FFolA
£ ga7] fol, ZakragoAL gbdo|u} izl H7tE IR

o

2 X

Bt o

g 92| UzldAes 48 7FEAEY o8 FuY
utgp ghld ZIHoBAMY Aol I A, FHE
Fog whAsin gl FAoluh FAAAFe shid
ARH 7|&g o83l AW JEAELEN TIYT
o8 A8 4 S By ope} NUAEOEAMY] BEZE X
th g 2] A7 HE o4 g FUt FoE &4 UWs
A ZEE 4 Y& FA7FEAEo] wWol AANE I 9l AXolrt o
3t o] B2 AlEWEAY Algo] AW FA|Ho| ulet ey PP
HHE o] Bg $EA4 2 ol¥&e A AUtk olHE oFe EEHE
FA1717] 218 U]"g%ﬂ&] Zwel st $us] AyE 120TolA
B2 st Adste] AA8ste Wy, +EEEE 0.9 odlE =4
gto] A2REdhe m‘ﬂ ) lysozymed ©|&3He W Fol ATH
acrh gy AR A W AA R ZHolA potassium sorbated

&gl
71%4]

&i;
° o dm o b
XN ogo flo po dn
e =
R
o

3

3%

e
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BEAZ ARESIAL 10Tol3te] A 2oA FF3te Wiol 71 wol o
SHAL girh oA rhe njdEo] AT AEY Fuut HAL YA
517] $13te] RERE AMESAL 9lout o] BE R iyl ¢tHAdo] &

AAE I gt #z] AR Fol AMEE I Q& potassium sorbatei= H]
23 EAo] ¢rii «d#A 3lrl. Potassium sorbate: AH|E kg
sorbic acid®] ¥OZA 2golsl7lx] &H-EE L ort HAFIL Hihivk
I TREMAEE (R 71 ZAEEEd) ol AL Byt goRE ol ¢
= Fuidel 2 A= Aste HE 7t gloh. 2 PR QAo kA
st HEnAES AAY + U lysozymed o]&3tej A=t 9lgl
o 2 A3 ofFY &l M 6% ¢ URo] dAEgc) E 4
e b d lﬁ°ﬂ W lysozyme 0.05%E5 H715tol& wf sorbic
b ARt WEEATL St sl
FAHEo] gt 3&&*3 W 3rALEl F B grapefruit EX}FEE2] &3}
g & A cfzdo] vz APLo]l £ FHFERE vehigon, o
S HIIE B ARV vzl vis) 2dolM 44
& & 7 gtk o Fo] F1EAE HI Ao A3
5 B

Aol A= 1994oil 68,058ton, 19953 70,719tono 8 InlA L
o A e I 4N7 FUMY LR Hollk £A71EAEY
Shudl ol Fofl &5, Wzte} dejn Bgly 255 Hulste] A

ARG oo oI, EAHFHY, Y 54HL *—Jﬂﬁi°iéﬂ T}
G AelBEE A FEAEY AA AFolY ol&rs4HS AES
Bkt

=)
f
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M2 & dagel e H e

A 1A AEANE

1. Surimi

2 A¥ol AHSE ARE HoolA ojHE Wel(Alasca pollack)E
dug st AAolA AzFT W7 E(10kg block, SA grade
sorbitol 4%, sucrose 4%, polyphosphate 0.2%)E& tidAHF)olA

stey AHg-stairt.

2. IBME

SE, zrel Euiuls 19999 74 FriEF Aol $1x%
AEARA Al 9y gy AxI™ A& FYUsSt
blender(FM-680W, HANL Co., WonJoo, Korea)®E H-3lo} A&E3 AL
Abgstadnt, A3 A8 polyethylene bagQ & EA8}o] -407C Deep
freezerol Al R.A3IHA ARG} c].

3. NaCl
NaCl2 A]e}& First grade® AME-3}gict.

4 A A u=]

2 Aol AEY EFE= AAA de] &% Alge] WAy #dl
o] Ql¥= Bacillus subtilis KCTC 1021, gram 28722 242 A&
ol Zxlofl HI|AlTQl Escherichia coli KCTC 2441, gram Q0.2 A4
enterotoxing AJAdlo] A& Ee] fl¢lo] E|:= Staphylococcus aureus

E
-4
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KCTC 1916, WEAE 292 Qo] & Listeria monocytogenes KCIC
3569, 2]il THAY doR A EY ol s wAsEE FE
Hol Adoln, AEEL JWsl= Vibrio parahaemolyticus KCTC 2471
S MAslo] AMR3lYcl. WiR|:=  Bacillus subtilis, Escherichia
coli, Staphylococcus aureust= tryptic soy broth(TSB)®} nutrient
agar(NA)E AME-819l3L, Vibrio parahaemolyticus= $)$} 2+ wjx|oj
AHE 3% HIISte] ANESIQAL, Listeria monocytogeness Brain

heart infusion(BHI)&} Brain heart infusion agar& A}-2-3}%it},

5. Ale}
F&8 BulE A|YE First grade methnol, n-hexane, chloroform,
ethylacetate, n-butanol-& A}-&3}9ic},

ofFo] HIIsl7] $1% ethanol F&EL A RolAE= Alof& Special
grade 99, 9%2] ethanol& A}&3}ic}).

A 2 A AP

1. F&uhy

TR §FF, Yo, Exhu]E Figure 13} o] methanol 2 BH
BZAAFIEA 80C oA 3A|7H4 33] wHE 228 ¥ AetsEHo
2 3lo] migtE F&ES gl

o] 5ol H7I3}7] 9]% ethanol FEHEE Figure 13} 7 wog =
&3t
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Dried and powdered sample

|
Take into Erlenmeyer flask(500~1000m¢) and add

MeOH(or EtOH)
l
Extract on the water bath (80°C) for 3hrs

!
Filter through cheese cloth

l

Repeat the above procedure 3 times

and combine the filterates
!

Concentrate under a vacuum rotary evaporator (60°7C)

}
MeOH(or EtOH) extract

Figure 1, Extraction procedure of MeOH, EtOH extract

- 217 -



2. TRAE ke FEEY %Lﬂ'*" A4
A7, Wae, Buve YIME SAMANAEes Adsiad,
B, subtilis, E. coli, S. aureus 3%§—4 AP AFE ApAu]z]o] Acjul
& A7, FFE 1Fo] A3 TSB 10mrt E Algfe] FFsho] 3
7(joﬂ}4 8417t wjje¥sted 10° colony forming unit(CFU/m¢)7} 5ﬂ =
FHE 100 HYYoR dALHow HAste] Y F 0. 1"1?”u
%5}91‘3}. zlel HItE e F&84 HF =7 1000ps/me7t HE
FEES HUIE F EFE 0.1 FE3h] 37Col|A 2442 njeryt
THHEAE AE5F] 660mmoll Al optical density(0.D. )& A3}
grh. Asi¥ vhs Aol sl Ar&sisdcth. olwf blanke 2 A EE
1000ug/ U E E7}sto] 3t Ao 7 31oic),

R-{d‘_lh‘llﬁﬁ.l

d

% inhibitory effect =

(control-control blank)-(treatment-treatment blank)
x 100

(control-control blank)

3. HEFuAAE ot S5, Wzt By 2559 A

= el AHEE 5% HAEEFE EF Algluix|o] ArjujarstH A
AH88EICt. B, subtilis, E. coli, S. aureus= TSB®} agarZ A}&-3}
%131, V. parahaemolyticusi= TSB&} agarol 3% A1¢1-& H7}slo] x}-&35}
gich. ApHaAo] ety FFE 19Fo] 2s) TSB 10m7F & A8 o
HE3to] 37TCollA 8AIZE wiedstel AMESIASL aF4d A2 Figure 2
oF 2 AAuiA B Ay el &3] MAstc)
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Dissolve 1g of extract in MeOH(10m{)
i
Add to each culture media with various concentrations

l

Inoculate 0.1m¢ of suspension of the test microorganisms

y
Shaking vigorously

S
Incubate at 37C for 24hours

l

Measure of optical density at 660nm

Figure 2. Antimicrobial activity assay
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4, F&EY Y 4 SriEHE ¥

e £E2ES R0l €YY F Figure 37 Zo] n-hexaned 7}
BHY F o3} Aot wH3t FE2ES AArh oo ZE WY
2 & chloroform, ethylacetate, n-butanol 3 BZ ZAlo] w2 £nj
oA Fgol & &ME £AHLE AF YTl hexane F&HZF,
chloroform &%, ethylacetate $&&, butanol F&E&E, 121 &
FEas 44
AT &Y F2EY UI8 ZAL paper disc L= dtglon, A¥
£ B3t WA= nutrient agarE B3 F, petridisho] 15me% EF5}
o] clean benchold s}&%F ARA|FIZL 37C wjerlelA] cir] sHE%
AZAIN ¥, 3 glol 2 &5 vl 100pE 7Y Hef2 =ds}
ek, 2 SoiEEE FEHEL 500~2000ug/discd] HEE WTEH
disc(Z7 8mm, Toyo Seisakusho Co, )oll S, ARAHAH FF71 =uH
plate EHo] &8 ¥ F 37CY incubatorollr] 24A]7F ujolkslo]
disc F#lo] FPH clear zone?] AR (m)lE IIIFVHLE £H3IA

T}.
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Nutmeg(Myristica fragrans Houtt), Jakyak(Paeonia japonica
Nakai ), mokdan(paeonia suffruticosa ANDR)
extd. with MeOH
(reflux 3 times)

| MeOH extd,

Dissolve with H.0

Hexane
Hexane fra, H.0
CHC13
CHCl3 fra, H,0
EtOAc
EtOAc fra, H:0
BuOH fra, H0 fra,

Figure 3. Solvent fractions from methanol extract of
Nutmeg(Myristica fragrans Houtt, ), Jakyak(Paeonia

Japonica Nakai) and mokdan(paeonia suffruticosa ANDR )
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5. FHAE Avbol o8 AFRELN

$57, WA, Behvle] AEHEENE Y] fistel By
o 50 meshe] EEWAME UR §FT, e}, EwhuE Figure 13}
Zol &% ethanol FEEL A/ oBg Azslel 1002 wrey
S0l AN A7 2E AE4E

6. TEAE FEF HI o5 A=

A& BF A& FF ArAE dAIE Wyl wiel AEHEIE
& WPsto] Azt

THAE FEE M7 o15FY Azxe odudyd Aol AR
L7 Table 13} 2o} 3lglil Ht=E= H-E Figure 33} .

Table 12] 2428 wigs o] AZH Y surinid 5C WATONA =}
A%l% AlFl F silent cutter (HOBART M-84145, HOBART Corporation,

e

made in U.S. A )ollA] oF 587t Fafsle] &-Fako] tfs)] 2xe] AgdL A
7t8ted a17]ZbelE sttt cth&ol &F el ois] oln] AYH Eage
TEAE FEES A8t A& AN 373 2ol E 3tgl

th A7ZelE uk &2 FA] %54 $F#/)(DICK D-73728
Esslingen Made in Germany, Typ TWF-12)& 27 30mn¢] cellulose
casing filmojl oF 220g =4 S, WEI F 90+3ColA 2087 o
FAesle] d&E 9o FEAAT
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Table 1. Formula for the addition of wild plants extract in surimi

preparation
Treatment
—_[eaen 0  0.25% 0.5% 0.75% 1%
Ingredient
Surimi (%) 98 97.75 97.5 97.25 97
Wild plant
i plan 0 025 0.5  0.75 1
extract(%)
Salt(%) 2 2 2 2 2
Frozen Alaska pollack surimi
y
Thawing at refrigerator temperature for one night
!
Mince by silent cutter for 5min
!
Adding salt and biocactive substances{or wild plant extract)
!
Mince by Silent cutter for 3min
i)
Filling though ¢ 30mm film by stuffer
S
Heating for 20min at 9037
!
Cooling with tap water(or ice water)
l

Fish meat paste product

Figure 4. Preparation procedure for Surimi
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e MY or EAsioch AR 1g4E& Xl oA
600ColA 3AIZHE & F Ydste] FPo] UEuiztA] &t =¥
£ HH& AlAbsialrch

af, M
FHAE HIl olEY Mz MEA(Colorimeter, CR-300, Minolta
Co., Ltd, Osaka, Japan)& o]&3%}o] WE(L, lightness), A% (a
redness), A% (b, yellowness)E& 10% wlE3slo] &Hslo 2 HF3t
2 AlL35ladct. olu] ¥ Wiul(standard plate)?] LZFE 97.26, agkS
-0.07, b3k +1.8601¢c}t.  ztzk 0, 0.25, 0.5, 0.75, 1¥% H7Igt &
, ErF, Hrihy] ol H& ARY AF 2= 10T, F5 60%8] 2
5‘¢7]°ﬂ*1 A ZstEA] 0, 3, 6, 9, 12 B FUT WHo® A}
olrh,

vl TRAE FE&E 27 o5Y ndEHY uH

A& 30gel  0.9%2] EE A MRS vistel HAY
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ok oA 24 ~48A1 7t wjerAlZl F ABAH plate?] colonyE colony
counter® AlFste] RHIIFEI FHANE HutE 749 FHTE vlas)
Adct.

270, 0.25, 0.5, 0.75, 152 A7 §57, W 23E H7}
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Mixing of sample (surimi BOQ) and sterile dilution(270me)
by blending in homogenizer (the dilution is 1:10)

!
Adding 1m¢ from the first dilution(10™) to 9mi of sterile
dilution
!
Sequentially diluting the sample by 10-fold dilution
l
Transferring 0.1 ml of the diluted sample to petridish
!
Incubating at 37°C for 24 hours
!

Counting the colonies on each petridish

Figure 5. Total plate count procedure
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Az AFE FU3t o R AYsig}.
Jhi8L AM(color), ¥(flavor), Bl taste), Zzleo] H
(consistency), &&%%

2.
=
B

(n

e %

A= (moistness), R2e] &AL A

(cohesiveness), 47l F2] L7 (after swallowing), |3 AvF3A

-

HoH

o,

Higk 2§t = (overall quality)® 78 2B ow Hrislgdonm, 7

ut:)

L8 ZA4E A3k AYE UYeES 3l

2L FAA

A‘qu

TBAE H7F AR BeF B3} SEHIESY o]ty
AEZAIH= SAS package® BA AeEslolon, Ag7e] 84
ANOVA test®} Duncan’s multiple range test& AlA]3}eic).
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N3 & de =8 UE 2 Ed

1. FBAE £58Y AEFuuE U g2y 2

HEEE F& w53l 42 7S HEE F2ES 500~20004g/
me =R nAE  FAuiRle]  Hlste] B subtilis, L
monocytogenes, V. paraheomwolyticus, S, aureus, E, coli®} 2 AF
Foju] Y EY] FAGAENE ZEY Z3hs Table 221 At

S, W}, Enivs 2 ¥HdYE Rk §FF= S aureus
E 500pg/mie] BEEoAM s As|stden, E colit V¥,
parahaemolyticusoll t]dlo] 2000ug/mie] HEoA L2 Hoom,
wzroke] AB|F A= B subtilisol] tidlodE 1000ug/mie] HEOA,
S, aureus®} V, parahaemolyticuso] tislol: 1500ug/méollA] 100% &+
8 Rarl, EBuly|: [, monocytogenes®} V., parahaemolyticusol] tj
Bto] 100ug/med] w=ollA @A AL B. subtilis of thalAM =
2000ug/me 2] HEOA @A Asfsiolct.
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Table 2. Antimicrobial activity of methanol extract from wild

plants against of food spoilage microorganisms

Antimicrobial activity(%)
sample Conc.

Aol ozl
25 met& F+2E-& n-hexane, chloroform, ethylacetate, n-butanol
U B o AR EYte] APEFol thdt 3FdE& paper diskol
3] A3 Aahe Table 3, 4, 59 Urh

==

name  (ug/mi) B. L, S. V., parahae £ .
e . coli
subtilis monocytogenes aureus -molyticus
500 24.79 40. 32 100 35,14 31.72
1000 33.96 52.12 100 51,26 53.74
Nutmeg
1500 58. 54 63.62 100 79.51 64,52
2000 85,83 79.21 100 100 100
‘500 59.52 43.75 - 27.26 19.47
Jakyak
1000 100 51.13 98.1 97.06 41.68
1500 100 65.93 100 100 83.27
2000 100 73.39 100 100 100
500 - 75.28 - 38.19 24,33
1000 89.21 100 - 99,33 61.68
mokdan
1500 100 100 36.31 100 67.81
2000 100 100 100 100 91.60
2. FHEAE FEE AEFUNAS i EE I
AZAA BHste] e F&% 57T, 3o}, FHuly] FEHF]
k4 3 =

g e

2} 5}7]
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ST FHL B fulolut fAE ] BES vehiH o ¢
2 o2 gnoA BEE R A¥dFol ol chloroforms}
ethtlacetate, buthanol, hexane, methanol By 325 HitolM ¥
48 vehiget ol % buthanol F&&ES clear zonel] X Zo| I
parahaemolyticus= 22.6Tmm & 7} Z3, &vl 23 dntola ogh&
22 Bo N9 o) 5. aureusol] T3] HFAol wlf EUrh FFF F
252 &u) B yFge wxo ulasied gold& & 4 ddrh
Chloroformo] A& S, aureusoll A 2000ug/diske] FXolA 12me] clear
zoned RBoom IRU W LEAME S ¥IHE VEhYTH
wa} B subtilis, V. parahaemolyticus, L, monocytogenesollX%.
clear zone& BAste] 1 FFPL RAOU £ colidl thalxe B
o] UehA] ofglth &% 2&EL & 39 Z9e ATl ©
A A ATAL RolA gron, §ET FEHEY §u] Y A
o 9ol E coliol ti¥} A viERLEA] Qdgith

wiztoko] 3174 Methanol®} Ethylacetate?] 53 gujogt T E| |
4 Ve o] % Methanol $&E-2 clear zone?] HZo] V.
parahaemolyticusi= 15mn & 718 3, A IF ANl w2 bt
&g Bolt}. Ethylacetate $+&Eo|ME E colio] th3l clear zone?)
7ol 156mE Bol gFgol m$ woton RE FFo M =
& $FYg Uehignh E3 eI ol wE ¥Ede I
Uelyth ol A So] Rug wiztebrE g ¥dgdo] wxol nldE
Sherhe Baeh WS A0 Urhdch R Naer 2382 3
FREe |EFE g2 E coliold ¥dEE RIem, vater,
hexane, buthanol %8 A9 APFFo| tishd Ad AId4& Kol
A kot

fir
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Table 3. Antimicrobial activity of solvent fractions from methanol

extract of Nutmeg on the growth of various microorganisms

Clear zone{mm)

Conc
Solvent V
. (ug/ B S. , ' L. mono
Fractions .o E. coli parahaemo
disk) subtilis aureus . -cytogenes
-lyticus
500 - 8 - - 8
1000 8 g9 - - 9
Methanol 1500 3 9 ) . g
2000 8 9 - - 10
Hexane 500 - 8 - -
1000 - 8 - - -
1500 - 9 - - 10
2000 - 9 - 9 10
500 8 10 - - 9
1000 10 11 - 9 10
Chloroform ;cho 11 12 - 10 10
2000 11 12 - 11 11
500 8 - - 9 8
Ethyl 1000 9 8 - 10 11
acetate 1500 9 9 - 10 12
2000 10 10 - 11 13
Butanol 500 - - - 11 -
1000 - 9 - 12 -
1500 - 10 - 14 -
2000 - 12 - 23 -
Water 500 - - - - -
1000 - - - - -
1500 - - - - -
2000 - - - - -
1) - ! no activity
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Table 4, Antimicrobial activity of solvent fractions from methanol

extract of Jakyak on the growth of various microorganisms

Clear zone(mn)

Conc
Solvent v, L. mono
. (ug/ B. .
Fractions ... S aureus E. coli parahaemo -cytogene
disk) subtilis )
-lyticus s

500 9 - - 9 -
1000 11 10 10 10 10
1500 12 11 11 11 12
2000 13 12 12 13 15

Methanol

Hexane 500 - - - - -
1000 - - - - -
1500 - - ~ = -
2000 - - - - -

500 - - - - -
1000

Chloroform 1500

9
2000 9 - - - -
500 9

Ethyl 1000 10 10 11 13 11
acetate 1500 11 11 12 14 12
2000 12 12 13 15 13

Butanol 500 - - - - -
1000 ~ - - - -
1500 - - - - -
2000 - - - - -

Water 500 - - - - -
1000 - - - - -
1500 - - - - -
2000 - - - - -

1) - ! no activity
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Table 5. Antimicrobial activity of solvent fractions from methanol
extract of mokdan on the growth of various microorganisms

Clear zone(mm)

Conc,
Solvent
Fra (pe/ B. S. L. E, v
' disk) subtilis aureus monocyto coli parahaemoly
genes ticus
500 10 8.1 8.5 8.5 =Y
Methanol 1000 11 8.5 10 10 10.5
1500 12 9 12 11 11
2000 14 10 14 13 12
500 10 8.5 8.5 8.5 -
Hexane 1000 11 9.0 10 11 -
1500 12 10 11 12 -
2000 13 12 12 12.5 10
500 11 10 9 8.5 10
Chloroform 1000 12 13 10 10 12
1500 15 14 12 11 14
2000 16 15 15 12 15
500 10 10 12 11 10
Ethyl 1000 11 11 14 12 12
acetate 1500 12 12 17 12.5 13
2000 14 13 18 13 15
500 11 8.5 - 10 -
Butanol 1000 12 10 - 11 -
1500 13 12 9 12 11
2000 14 13 10 14 13 1
500 - 10 - - -
1000 - 11 - ~ -
Yater 1500 - 13 - - ;
2000 - 15 - - -

)-: no activity
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wjzter H 7l of & AR
(C: control, P1: 1% A7}Z,
P3 : 3% 7k P5: 5% HIHE)
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Ext3) W7} o B Apd
(C: control, R1: 1% 37},
R3 : 3% A7} R5: 5% ¥ IME)
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Table 6, Proximate compositions of the added wild plants extract

extract, (row)

- 238 -

surimi
(%)
Ingredient Moisture Crude Crud? Crude
fat protein ash
control 75,79+0.46'" 0.53+0,15° 23.11:£0.34° 1.63%0.06"
nutmeg 0.25% 76.241+0.58" 0.20+0.05° 23.281+0,14° 1,87%0.06"
nutmeg 0.5%  76.26:0.15° 0,28%0,18° 23,02:+0.26° 1,90%0,10°
nutmeg O0,75% 77.77%£0.76 0.33+0.10° 21.52+0,76™ 1,97=x0.06°
nutmeg 1% 78.82+£0.90" 1.02£0.13% 20.04:0.40™ 2,000, 10"
Jakyak 0.25% 77.53%0.29" 0.67%0.08° 21,54%0.07" 1,67+0.06"
Jakyak 0.5% 77.11+£0.20" 0.350.10° 22,34%0,24" 1,77£0,06™
Jakyak 0.75% 75.67+0.10° 0,47+0.08° 23.65%0,23" 1,83+0,06"
Jakyak 1% 77.29+0.28" 0.48%0.08° 21.88%1,16™ 1.87X0,08"
mokdan 0,.25% 75.5910.19" 0,47+0.09° 21,74+0.27" 1,56+0,.16°
mokdan 0.5%  75.71£0,13™ 0,35+0.10° 22.54£0.27° 1.65+0.16%
mokdan 0,75% 74.27+0.10° 0.36+0,07° 23.35:%0,53° 1,73%0,16"
mokdan 1%  77.59+0,18" 0,38+0,08° 21.78%0.76" 1.80+0,16"
1) values are mean=*S, D.
1)a~d Duncan’s multiple range test for additional rate of
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Figure 6. Changes in moisture content of Nutmeg
surimi during storage at 10T,
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Figure 7. Changes in moisture content of Jakyak
surimi during storage at 107C.
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Figure 8. Changes in moisture content of mokdan

surimi during storage at 10C.
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Table 7. Changes in color values of Nutmeg surimi during storage

at 10T

Color Storage Sample Additional rate(%)
value time
(day) 0 0. 25% 0. 5% 0.75% 1%
0 81. 56" 79.77° 80.1° 80,77 80. 68"
3 81.36 79.29° 79.35"  80.54° 80.5°
L 6 81. 22" 78.31° 79.29° 80,32 80. 22°
9 80. 47° 78.23° 79.14°  80.14° 79,44
12 79. 29" 78.11° 78.57°  79.32° 78. 38"
0 -2.46° -2.5° -2.63"  -2.71° -2.76°
3 -2.66° -2.8% -3.12° -2.96° -2.80°
a 6 -2.92° -2.84° -3.16°  -3.09° -2.91°
6 -3.00" -2.89° -3.25°  -3.09° -3.09"
12 -3.24° -3,16°  -3.33®  -3.25° -3.23"
0 3.81° 4,98° 4.45° 5.51° 6.51°
3 3.48° 3.84° 4,27 5. 38" 5. 83"
b 6 3.05° 3.83° 3.88° 5. 09" 5. 05"
9 2.73° 3.40° 2.79° 4,85 4.81°
12 2.51° 3.18° 2.78™ 3.57° 4.46

Means with the same letter are not significantly
different(p<0.05).

1)a~d Duncan’s multiple range test for additional rate of nutmeg
extract. (row)
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Table 8. Changes in color values of Jakyak surimi during storage

at 10C.

Color Storage

value time

Sample Additional rate(%)

(day) 0 0.25% 0. 5% 0. 75% 1%
0 81.71° 78.99° 78.71%" 79. 72" 79.33°
3 81.22°  78.49™  78.38" 79, 32% 79.17%
L 6 80. 50° 77, 46° 78. 36" 78.83° 78. 65
9 79.89° 76.15° 76.71° 78.35° 77.22°
12 79. 48° 74, 90" 75.07° 78.13° 77.20°
0 -1.35° -0. 34° 0.29° -1.94° -1, 72
3 -1.51° -0, 37° 0.09° -2. 54* -1, 74°
a 8 -2.34° -0, 54° -0,12° -2.65° -2.17°
6 -2.64° -1.50° -0, 68" -2.72 -2.50"
12 -3.02¢ -1, 69° -0.87° -2.82° -2.61°
0 3.83 4, 04" 4.09° 6.96" 9. 66
3 4.77° 4.93° 5.41° 6,75 7. 40
b 6 6. 61" 6.79" 7.27° 6.43" 6.06°
9 9.37° 9,39° 10.19° 5.92° 5.78"
12 11.34° 11.54° 12.00° 5.70° 5. 35
Means with the same letter are not significantly

different(p<0.05).

1)a~d Duncan’s multiple range test for additional rate of Jakyak

extract. (row)
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Table 9. Changes in color values of mokdan surimi during storage

at 10C.

Color Storage Sample Additional rate(%)

value time

(day) 0 0. 25% 0. 5% 0.75% 1%
0 78.76" 68. 05" 58. 69° 58, 02° 57.92°
3 79.92° 67. 88" 60.19° 56. 56° 52.57°
L 6 79. 20" 68, 25° 62.13° 55, 75° 50. 35°
9 77. 04° 68.13" 60.31° 55, 00° 50. 01°
12 79.82° 67.18" 60. 44° 56, 52° 51, 25°
0 -1.47° 2.99° 4,33 4,53 4,72°
3 -1.47° 2.98" 4,32° 4.65° 4,91°
a 6 -1,39° 3.30° 4.34° 4,78 4.99°
9 -1.40° 3.24° 3.94° 4,33 4,87
12 -1,43° 3.29° 4,05® 4.72% 5.12°
0 12, 05° 12.69° 13.67° 12. 66" 12.62°
3 11.16" 11.53° 13.22° 12.09° 12.04°
b 6 11,63 12.01° 13.76" 13.36° 13.12®
9 10.63°  11.82° 13.34° 12. 48" 11,82°

12 11.97° 12.67° 13.53° 13.31° 13.75°

Means with the same letter are not significantly
different(p<0.05).
1)a~e Duncan’s multiple range test for additional rate of mokdan

extract. (row)
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Figure 9. Effect of Nutmeg on the total plate

count of surimi during storage at 10T
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Figure 10, Effect of Jakyak on the total plate

count of surimi during storage at 10C
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Figure 11. Effect of mokdan on the total plate

count of surimi during storage at 10T
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Table 10, Changes of folding test score of wild plant surimi
during storage at 10T,

Storage time

(day) 0 3 6 9 12
Sample
control 5 5 5 5 4
Nutmeg 0.25% 5 5 5 5 5
Nutmeg 0. 5% 5 5 5 5 4
Nutmeg 0. 75% 5 5 5 5 5
Nutmeg 1% 5 5 5 5 5
Jakyak 0. 25% 5 5 5 5 5
Jakyak 0. 5% 5 5 5 5 5
Jakyak 0. 75% 5 5 5 5 5
Jakyak 1% 5 5 5 5 5
mokdan 0. 25% 5 5 5 5 5
mokdan 0, 5% 5 5 5 5 5
mokdan 0. 75% 5 5 5 5 5
mokdan 1% 5 5 5 5 5
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Table 11. Sensary evaluation of Nutmeg surimi

Treatment Additional rate(%)
Contents 0 0.25 0.5 0.75 1
Flavor 4.6%0.55"" 4.8£1.10° 5.2+1.10™ 5.8+0.84™ 6.2+0.84°
Color 5.0+1,22° 5.2+0.84" 5.,2+0.84" 5.4+0,55" 5.2-+0.45°
Taste 4,810.84® 5.2+1.10° 5.4*1.14* 4.0+1.73" 3.4+2.07°
Moisture 5.6+0.89* 5.2+0.84° 5.6+1.14° 5.6+1.14° 5.4+1.14°
Hardness 4.2+1.09" 4,60.55° 4.4+1,14% 4,2+1,10™ 4.2+1,10™
Elasticity 4.2+1.79%° 5.2+0.45° 5.0+0.71° 4,8+1,48" 4.8+1,92%
4,0+1,22* . .
Chewiness  3.4+1,14 3,6:+0.89% . 4.6+1.52°" 4,61 52%
Cohesive a b o b b
5.0%1,22° 5.420.55° 5.421.14" 5.4+1.52° 5.4%1.52
ness
Overall o o s o o
lity 4,6+0.55° 5.2--0.84° 6.4--0.89* 5.4-+0.89° 4.6+0. 89
qua

1)a~c Duncan’s multiple range test for additional rate of nutmeg

extract. (row)
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Table 12. Sensary evaluation of Jakyak surimi

Additional rate(%)
Treatment

Contents 0 0.25 0.5 0.75 1

Flavor 4,610.55'° 4,4+1,14° 5.0+1,00° 4.4+1.14° 4.4:£1, 67"
Color 5.01,22° 5.0%1,41" 5,41,14° 4.6+1.67" 4,.8*1.79
Taste 4.8+0.84" 5.4%1.52° 5.0+1.87" 4.472.07° 4.0+2.00°
Moisture 5.6%0.89" 5.0%+1,00° 4.8+0.84" 5.0%1.00" 5.0+1,00°
Hardaness 4.27+1.10° 5,0%+1,00 4,241.10° 4.0%1.00° 4.8%1.30°
Elasticity 4.251.79" 4.4*+1.14 4.8+1.30° 4.6%1.95" 4.6*1.95"

Chewiness 3.47%1.14" 3.6+1.34" 4,4+1.51" 4.8+1.79° 4,8+1.64°

Cohes
i ezive 5.0+1.22" 4.8+1.10" 5.41+0,89" 5.0+2.12° 5.4+2, 07"
ne

Overall
vera 4.650,55° 4.6:1.14° 5.4::0.55" 3,8+1.30° 3.8=1.30°
quality

1)a~c Duncan’s multiple range test for additional rate of Jakyak
extract. (row)
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Table 13. Sensary evaluation of mokdan surimi

Treatment Additional rate(%)

Contents 0 0.25 0.5 0.75 1
Flavor 4,6%0.55'" 3.2+1.04° 4.0+1.20° 3.3+1.04" 3.1+1.65
Color 5.0+1,22° 5.0+%1.41° 5.4+1.14* 4.8+1.62° 4.6+1.79°

Taste 4,8+0.84" 5.2+1.52* 5.0+1.87* 4.4+2.07° 4.0+2.00°
Moisture 5.6+0.89° 4.9%1,10° 4.8-+1.02" 5.0£1,10™ 5.0+0, 98>
Hardaness 4,2+1.10° 4,9%+1.20° 4,3+1.10° 4.21.00* 4.9+1,20°

Elasticity 4.2£1.79° 4.3:1,21" 4,9+1.34" 4,7+1,95° 4,8+1,90"

Chewiness 3.411.14° 3.4+1,24" 4,5+1,53* 4.6+1.53" 4,8+1,04°

Cohesive

5.0+1.22" 4,7+1,15° 5.3+0.98" 4.9+1.02" 5.2+1.57°
ness

Overall
e 4.6+0.55° 4.6%1.14° 530,55 3.7+1.10° 3.9+1.30°
quality

1)a~c Duncan’s multiple range test for additional rate of mokdan

extract. (row)
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