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Summary

I. Title

Development of natural food preservatives from agricultural products

I11. Significance and purpose of research and

development

1. Purpose of research and development

This studies are intended to develope the new food preservatives from
the natural product including medicinal plants, and agricultural
wastes.

Almost all the preservatives used for food industry have been
imported from other countries rather than national manufacturing. If
natural preservatives were developed from domestic agricultural
product, a lot of dollars for the imports could be saved.
Additionally new industry for the manufacturing of food preservatives
could be constructed for this country.

Therefore, if natural preservatives were developed through these
studies, synthetic preservatives causing in many health problems can
be replaced with natural preservatives. Besides patents on this
studies could be acquired domestically as well as internationally,
and dollars for purchasing synthetic preservatives through trade can
be saved. This idea finally might activate domestic industry, even

though this country were encountered WIO and UR which make seriously
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difficult situation to the farmer.

2. Significance of research and development

The development of noble preservatives originated from natural
product is very important in terms of improving the level of
agricultural productivity through the supply and production of raw
materials, as well as cultivation of international competition by the
product development,

It could be said that national competitiveness are dependent on
the level of domestic industry. Also industry’s competitiveness is
depended on the new product developments and endless product

improvement,

(1) Development of kimchi preservatives

There are many reasons korean kimchi is recognized well in the
world., The first thing would be a unique taste and flavor from the
many fresh raw materials added, as well as Lactobacillus spp
resources, which is good to human intestines providing being
confortable and various vitamins,

The early studies on Korean Kimchi are quite limited to only on
manufacturing, recipe formulations, quality evaluation, micro floral
changes during the fermentation, and a little preservation ways of
the cabbage kimchi. But radish kimchi was not studied at all on its
standard method of making, quality control, and preservation
technology so far.

Therefore, this study was <carried out to Iinvestigate

—14 —



characteristics during fermentation in radish kimchi and finally

provided the ways of extending self-life.

{2) Development of salted soy sauce(Ganjang) preservatives

Synthetic preservatives like salts of sorbate and benzoic acid
derivatives have been used in soy sauce manufacturing for storage at
long time circulating process(this period was usually one year).

If this synthetic preservatives were dieted to the peoples for a
long time, it could be highly exposed to potential carcinogen, as
well as it was known to activate various oncogene that known to cause
cancer. Therefore, use of synthetic preservatives as food additives
must be avoided and limited strictly, also even the health
authorities administrate very tightly the amount of use and the place
of use.

In this study, we have screened food preservatives from natural
materials which have been known to nontoxic to our health, and
searched antimicrobial activity in soy sauce to inhibit growth of

harmful yeast that provide bad taste and flavor of soy sauce.

(3) Development of preservatives for ginseng root

Ginseng roots are used to be decayed by the various microbes
easily so that it is very difficult to the marketing on time,
Although Korea is actually a main country of Korea Ginseng, she has
no essential high techniques for marketing of raw ginseng (so called

Susam, water ginseng).
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In this study, search and development of natural substances
providing antimicrobial activity against causing fresh raw ginseng

rottening were investigated,

{(4) Development of bread preservatives

Nowadays, 40% of the world population used to take wheat as their
food. As the mainly traditional reasons, the rice has been the staple
food of these nation’s people for a long history. The food culture of
bread in this country, comparatively, is rather short, however it has
gradually served as more and more people’s breakfast.

We know the bread’s shelf life is generally very short (about.7
days). The transportation time distributed over the country from
bread manufacturer to sale stores usually took 3~5 days, therefore
after 2 or 3 days later of distribution, it’s self life will be
easily expired.

In the view of this fact, to develope the techniques for elongating
the bread’s shelf life is seriously needed.

To meet this requirement, we set out to do study on the natural

material for elongation shelf life of bread,

(5) Development of rice wine preservatives

So many kinds of varous wine and spirits have been served for the
Korean folks, Among those wine and spirits, Sogokju, Chungmyungiju,
Smhaeju, Hahyungju, and Nokpaju were counted to the representatives.

Sogokju is one of the representative wine is appointed to formless
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curtural assets. Processing to prepare this rice wine do not force to
heat treatment due to classical manufacturing manners, In this main
reason, so many bacteria are still alive in its bottle. This cause in
easy souring during the time of distribution from market to customer
(for the souring, around 10 days in summer, or 30 day in the winter),

Unfortunately “the relationships between souring of rice wine and
picroorganism” are not completely elucidated so far. This studies are
intended to identify the souring phenomenon causing organisms, and
screen out natural compounds revealing the antimicrobial activity

against microorganism responsible for the wind souring,

II1.Scope and range of research and

development

This title “Development of natural preservatives from agricultural
products” are carried out three years and divided to five subsection
as follows:

(@D Develoment of Kimchi(fermented vegitable with Chiness cabbage)
preservatives. (@ Development of soy source(fermented source with
soybean) preservatives, (3 Development of raw ginseng root(so called
Susam) preservatives. @ Development of bread(factory manufactured)
preservatives, (B Development of rice wine(mainly focused work with
Sogok ju) preservatives

Overall scope and range of research and developments could be
summarized as follows:

1. By analyzing various classical archives including Bonchogangmok
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(editor Lee sijeen, Chinese), and Dongwibogam (editor Herjoon, Korean
of Yee dynasty), various medicinal plants and natural products are
collected from the across the country.

2. Various strains responsible for the putrefying(or souring, or
rottening etc.) Kimchi, soy sources, raw ginseng, Factory
manufactured bread, and rice wine were screened from its resources,
and characterized to understand its putrefying properties,

3. Natural preservatives which show antibiotical activities against
each putrefying microorganism selected the each purpose

4. Active fractions showing specific antibiotical activities were
further purified using such various techniques as preparative TLC,
HPLC, Ion exchange chromatography, elucidated its organic structures
for the valuable one,

5. The selected compounds are assayed for the toxicity

IV. Results and proposal for the practical

use

(1) Development of kimchi preservatives
These attempts are carried out to find the ways of extending

shelf-life of easily soured Radish kimchi in room temperature.

The Chloroform fraction of Pugonyoung revealed relatively high
antibiotical activities against almost all lactic acid bacteria, and
S, féeca]i; when addid more than 40mg/ml. But S. cerevisiae showed the

rather weak inhibition in the this fraction,
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Schizandra chinensis has been used to chinese medicine of popular
remedy for a long time. This study have been carried out to screen of
useful components, physiological study, and antimicrobial activity.
It has been reported that lignans of Schizandra chinensis have
antimicrobial and phygiological activity.

This study mainly focused on to investigate the effects of Schizan
dra chinensis on the growth of a bacterium, CS6 which was isolated
from Kimchi. CS6 was identified to Lactobacillus plantarum that cau
ses acidification of Kimchi. The ethanolic extract of Schizandra
chinensis(EES) inhibited the growth of L. plantarum. Minimum lethal
concentration of EES on L. plantarum was 62.5 mg/ml. In broth
culture, 5 ug/ml of EES completely inhibited the growth of L.
plantarum during fermentation.

It have been considered that pectinase directly related to the
softness of Kimchi's texture, Addition of EES also inhibited
polygalacturonase, and pectineserase. Whereas EES did not
significantly suppressed the activity of pectinesterase,

In conclusion, the present experiment demonstrated that EES
inhibited the growth of L. plantarum, and various enzyme activity.
EES-containing Kimchi was sustained the hardness, and initial
acidity during fermentation. EES was considered as the possible
additive of Kimchi and EES added in Kimchi increase the quality, and

storage period of Kimchi.

(2) Development of salted soy sauce(Ganjang) preservatives

We have screened out garlic, Whanggeum, Backgngjam,
kilkyung, doragy, etc as food preservatives to inhibit growth
of harmful yeast, Hansenula anomala and Torulopsis maris, that

provide bad taste and flavor of soy sauce which was isolated
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from soy sauce,
Garlic was finally selected as the best material so that it will

provide to extend preservation period for the soy sources.

{3) Development of preservatives for ginseng root

Ginseng roots used to decayed by the various microbes easily so
that it is very difficult to the marketing on time without another
trial,

In this study, Gaja(3F), Omija(#HBRF), and Gamgook providing
antimicrobial activity against causing fresh raw ginseng rottening,
Pseudomonas  putida, Pseudomonas putida biotype A, Bacillus
megaterium, Enterobacter cloacae, and Klebsiella pneumoniae, were
screened,

The extract of Gaja and Omija, respectively, showed the most
strong antimicrobial activity against Bacillus megaterium, which are

considered the most responsible organism to decay

(4) Development of bread preservatives

The most frequently isolated strain from the rotten bread was the
Aspergillus niger, and Aspergillus oryzae, and Penicillum sp,

With these two fungi, Natural preservatives to extend shelf life
of bread are screened finally to seed of Dongback flower and
Whangyeon, The active component was elucidated to berberine by the

Jjointing interpretation of ', ¢ spectrum from Whangyeun.
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(5) Development of rice wine preservatives

Because many of the rice wine have been encountered the
short shelf life especially in the summer season, it is very
important to elucidate the souring phenomenons in model system
of Sogokju, representative Korean traditional rice wind,

It was concluded that Omija showed high growth inhibition
to the lactobacillus spp. causing in souring phenomenon. When
Omija was added in the rice wine of around 16% alcohol
concentration, the shelf life was extended to two time than

that of control,
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A1 HSAA, 25712 3y dE¥sS
et M= XRWe| =Y

A1aEAM =

AR A, F3} A dalel 7o) = 28 Ul 289 A% 0
B gAo2A MAE 230 oM HE o] 1 Aog gA o
o, g2 AggelH nl¢ $23 JAS st Arh. =Y WA
3 3 24" $714, felolulxat B3t =n] el ujst 23F o
Fol 4% 23} L AUn £43 G JEo] ti gRFo o] &
geo] ol A% AlEo2 M A& AUz Yt

2R P4 QL an] AL BAME SHHolN Mzt Ausol gto
1 eudels FHIM HzFo| auFE Faolth A MzIL A
e A 7 24 HE AL A S FA} VUE $24] 7%
o] datolct.

$e] UelolA A4t 2blEE o &L i e w3 Tl 29
£ A3tz dem®, B X, ©Rx|, Buge] 528 71EH o
£33 otk 53 T Zx FolMd: A=z7} ol AT} chRES 2
At ZEsle] thyt Ars 22 ZAE|e] By JRETF i@
2 A BRI 2o) qlon], #ATs|e] ARG A AW AFE 7
£71e] Az WA Y ATYEY B stdAe] Fo A A7)
L aolry| ojgth AAE FalRo] wetd 1 B4o] mj$ tiE £ of
Uzgt 2157 Fa87t Solm, wiZxol v]s) M7} tereln suja



= grh
HaztA A d=fAE slal £88 2 34 3 /A2 E/Y
4 ot A=, EelAQ A2lE & F9E YA (radurization) ZAL
(6-7), ZdHel(8), A4 - {4LE 2H(9-11), 7HEARE(12) Tl
glct. Exje XA 22 HIIEE Y= W OR sorbic acid, sodium
dehydroacetates} -2 #ale] H7H13-14), pH 2AE AT 834 ¢
AEYEY HrH15-18), A UE - 54 - Huz o] Boishs ujPE
o] 42zAg Ay HAEY HIH19-22), A7} 2L A RAAEE
ZzAsto] RIS AFAIHE dF(23-24) 5& & F Adon AH
t Z2A7IYol AP dx2 2o Ao} 52 AR Y &
T Bol Arh(13,25-26). o] YHEL HEY AVt AUS e B
axgdort zty] AUz e BEE wiio dgEHE A Rsich
Papd Zabe pH, Ate Holde 48 ZAE Yehldoy 4&

——

z,
WstA stn, WEAY Brte 2ulxizt Ards] ANsts FYel A,
SEAU ATYEL Pulo] uiLUsix BEY AL AN sdue

Aol B7ARE AT ZEHA AL shtolut ol s zol
ABFE wAS 2D Utk wehd A7l PPSS A hFAN - 7
Sold #831A o8 Rstn ot Aol

xS BA AAE slsl p, A%, 44 FFo] £39n Qo)
AAAY s Aol JAY SFRc VA F2e Yot B}
Zo4 oz A=gch A By FY 242: 9B, B WA
9 texture7} F231H oL Aol AAUE A9 FoY 2ol
TH3). Texturel: o3} WAl LA AN o] Y FLE vl
Aol 447707 vkl ARs] Atk ol 3714 A ol4Be)

-v-HlU}— polygalacturonase?] ¥Ajo| FI1El7] wlEos XX glrt

rlr

I]

fifa
Y
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(4). 2= textureE HEYPsH= F8 Bololes ZE (hardness), 7HoiA]
= A2A (brittleness, crispiness), #3]= A& (chewiness) W ¢ =}e]
d el Fol lrk(s).

ZxE EABE W ofg o] o] BEYY Aol F714 &
Aol 71&o{z 1 glont ofF AFF ilsfe} AFWAE AT EAAHY
iAW @2 Rapa glrh wetd B dFolMes ZAAAG 7 Al
F dFAA Ao LAY AufE dAY REZS FIMITIE
g 245tz stgch FE FAAEE sto] dities AgEI 9
FEFA 23, 3 vk, B, A¥S FUslH AL A=E
FY Ao AlgEHE AEY AAES ZF7] ARA H7iste BAS
dret ZHR WAL BAIE At pH, AR W AIFFY HE 53
A3 271 WeEALN UHY Vo] UL textured HALA F
HEME stdon ZErle MustE FAFeg FH3o QMR
Artol o3t A HEY YL AEIACL

Hzp alvtet AEJ Yol sorbic acid, benzoic acidy % 13F
o] MY Fol RERZ 18] F7lE o] FHRER 7S] A
dou}, HAE ol BER AMBIIEC] AHE AARA] dUs BLE
sttt ER AEY HEY FUE A AQYIAE il HF
Auat o 2HEZ, f7)4h ZeAl, JAdUYE & FHLE ¥ TYECH
UYREFo] vls) 2 Ay} Holdch =Y oAl JE, ¥AUE FH
U A AEA F2ELS 7 % Ao 4¥E FAY, ¥yF¥APe] ny
5171 wi2oll 4837t o AAYoln, olF REFREC] x&H oz A
of ZAY Aol PE5EYE, HUE, a8
AB[AEZ ol5 AEHNEY AHEE uiAEY

therd, EAREY, AAET BAZt 7] i HFEERS A

R 3

rir
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E ARRR AZYUY BHEEF il AN &7t ge
of 52 HAERTEH SHYYES T2l HAXNF BE
HE ALsta s AEs} olFojxn Yk wiztd B dFelde AA
atde] Zhg AlFE A3 AL G2elA AR dnjE Azl BEHY
& F7MFIE S RS BN EE o|8FHE HE
d-FEES] B77t 45718 ABEE ABAL + e BAAE oy
ZAAste] 8 T3t AFHe HE FEES LR o5 7 8l
HE FHsto] A ik W AUEAE TR ¥FE A EXE Yot
B3zt spodct

€< uiAY 5+ ¢
23

A2 gl

é} o =

o

]
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A 1A gepl 2 ALF EFEE P A5

o w7 B B AR 54

1. A%

FaRd Fo} v, e, 47, 13 71E W A4aFE 19973 34 ofA
28T FFALE AR FUIAT £FS FAEA BF A2, Hu
< WAHY (AdAD)ES AHE3tact. Gl wrere] ozl Aol Fls}
ot} NaOHE Juncei A} #|E©0]2lil phenophthaleing Sigma A} A|Z-o0]g]

o 199 BE A} GR Z& AMZ3IAT)

2. A3y
7t 75719 Az

F& 7iRo] Hof el o] FEoA 7 5 cn A F37 B9 &
AHg3lgct. 2X2%X2 cm 27|22 M 50 gol) 2 F}F 1.17 g 3} 1.67
g OHs 0.84 g, X7 0.25 g, ¥ 1.17 g, B = E328 10 aLE
polyethylene bagoll Yii Zilste] F71& AAstL WEste 20x1C2
322 (Low Temp. Incubator LTI-1000SD, Eyela)ol] 157} A &s}es 7
AH o g A3t Aol AME3tLCt

L Hokeel Az
H7HEL 80l & He AN A2 F FA ol (Food mixer

FM-700W, 3¥tQl)3ted A (Standard Testing Sieve, Aperture 250 um, No.
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60)ol] HA UAIE F2& (Shaking Incubator, VS-8480, SR)¥ ¥ o=zt

(Toyo No.2)%t A5 dE AM&3stdct

th pH € FiE2] 5%

pH= pH meter (Hanna Instruments 8521)& Al&3lo ZF7] 5 pH
g &3sidch AlsE ZE7)8 FES nhfste ARt ¥ A4S AR
stgom ool B2 Figdvio] FHAFA AAAc AAgeR
0.1% phenophthalein &%-& A&l EFMog WH3ls Azpxl AP
% 48|¥ 1.0 N NaOH £9§& &£4tE (Lactic acid, %)& LERNSICT.

2}. A% (Hardness)?] &%

zZt%7] 9w AEe ZX (Hardness):= Texture Analyser (XR.RA
Dimension, Stable Micro Systems, Version 3.7)& o}£3%}o] TPA (Texture
Profile Analysis)& Z 33l IFstgdeny TPA A8 3} 2742
Table 12} Ut} HWIIH ZAE L Texture Analyser® AR E 23] &30
2 HJAAE uf YojA]&= force - time curved] first bite FoljA Zcj
peak®] ¥olZ2 sl

Table 1. Condition of texture analyzer for texture profile

analysis,

Sample rate 400 pps
Force threshold 20 g
Distance threshold 0.5 mm
Contact area 38,47 mo’
Contact force 50 g

Pre test speed 10 mm/sec
Post test speed 10 mm/sec
Test speed 10 mm/sec
Strain 75 %
Time 0.5 sec
Trigger type Auto @ 20 g
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of, fAtE &%

ZH57] U o] S s fFAFE +8 FF] f3 #FI
FEE AAY F o | alo] BFFFTE AUl ©A S22 NY
¥ 100 pLE 33ty RKAbF 2§ vix| MRS #iA] (de Man, Rogosa &
Sharpe agar)oll H£sln &) s sustadrl. A28 U3 wix| &
30°C¢] 8i%¥7] (Incubator, VS-1203 P3, Vision Sci. Co.)ollAd 24 At &

Qb ujekgt ¥ LIelt colonyE plate agar& AMR-3le] Al3tadct.

A2 A SERI 257 S30 A= ¥

1. g%

FAEd Fob m, vk, 4%, 2F87HF W ALFE 19979 39 of A
BT HFAE AN 2YIIE D & F
& wWaAde (HAAY)E Al Al there] oA Ao F4istd
2 ke e ghute] @uiuby (oA sF Tt FFol AT w4
of Al FE Yotz AdE, F5E Fe FR(2A]4)A
Bormte fiyR 2y, EFLE 19979 49do] U By, IJeAEBF,
Astely, 91144 W 953078] 5EF, AEF& 19979 7Ho] FUx 2R
ol 4 =ufsted 4Y3t FE o, ciP, 92343, 953072 5FF, &F
= 19964 119 ol 83 WY, 3194, ey, B, ¥z, ol 4 o
Hate)  7E2S  AMRSlErl. NaOHE  Juncei A} A Eojg:
phenolphthaleing Sigma A} A Eojglon 12]2] Aok GR F& AHE3}
fct.
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2. A¥Yy
7. ZF719 Az
1) iz 27719 Az

FE 74Ro] o AR E AAY ¥ 2 FEU 2X2X2n 271 4
o] 50g&! Ltyo] RIS 1.17g, Tl 1.67g, bvls 0.84g, A7 0.25g, 4
2 1g, & 10nL& polyethylene bagoll ¥ HF8 42 § 371& AA31
3 Bt 20+£0.1°Ce 327](Low Temp incubator, LTI-1000SD,Eyela)
of 2047t MABIAEA FAlH oz 22|ste] dEel AMESIgich

2) ¥ A7 #4578 Az

g, &3, IFNFTLF, a3uks, 2387, £3+TE F2x2X2
w32 7|2 50goll ZtZt sl polyethylene bagoll 431, wWFa A2 ¥,
Z7E AASZ UWEStY 20+0.1Ce #27|(Low Temp incubator,

LTI-1000SD, Eyela)oll A B3t FAlH o2 A2{ste] AHol AH&3tgict

L HIES Az

HIMELE 8o & e SHolA AR Fol FA nk2f (Food mixer
FM-700W, HANIL)3}od A} (Standard Testing Sieve, Aperture 250 um, No.
60)oll HA UxE 1EA stHch HFrHE 10g (AxFH)ol & 1000l S
W 60CollA 48417t E4Qt shaking (Shaking incubator, VS-8480, SR)%t
B2z Azl AF 1m1E ZF7] A=A Brstdch ®2Y, 2
njzte} YR AR FEES 47 St Alge) 95xovES 119
o] u]&& 7zt HIIste] 30TCoM 24A1% F2¥F F2A4E HFAAA
2 ojsla ¢ =Z7)(EYELA, TOKYO RIKAKIKAI €O., LTD, A-39,

Tokyo, Japan)Z 2| Zae] 1/92 %33} membrane filter(Whatman 0.2
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m)E A4t g Algstaich

th pH W FA=e] &3

pHi= pH meter (HANNA Instruments 8521)8 A}23l ZF7] 2B pH
§ &3sHdrh Atz ZF7e FEE kst AW F A9S A1 S
stdon ofoe] FoAE vt FAAA A Astdrh Aoz
0.1% phenolphthalein &g A}23} EXMoT Wl Arix] HAY
¥ 4v©]" 0.1 N NaOH 898 &A% (Lactic acid, %)E LIEhLfglch

gt 35 5%

27 WEGe ¥ vlAE= nAEY FFTE FP] 918 B
gl AHgstAch 7RI FELS AAsle oA mlE EEEFHFF
g o] g3l tHAEEE M3 ¥ 0.1nl8 sl AMINF Fe] g ujiz]
ol odokux](NA)S} §4bF Ha]8 ulx]¢l MRS(de Man, Rogosa & Sharpe
agar) wjzjell FFstArt. ARE U wiAlE 30ToA 24417 wj
(Incubator, VS-1203 P3, Vision Scientific Co.)¥t ¥ e colonyd

plate agar& A}&3sto] Alpstgct

)

124

o}, Texture H4

AR ZAF7] ARAo] AMgSte ¥4l AVE IdE AMESiATHL
Texture HA-&  Texture Analyser (XR.RA Dimension, Stable Micro
Systems, Version 3.7)& o]&%}od TPA (Texture Profile Analysis)& &
Hote] Fatdom TPA FAAle 22 2722 A9 Zasiyct. Ht
H A= Texture Analyser® AR E 23] d&42o02 AYPAZAE uf ¢ol

A= force - time curve?] first bite SofjA] 2l peak?] &olZE sty
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1=

Hl, iz &3

AR71zte] Fotel W ZAFr1Y A WHHE ZF3] s ddS A
AR ZHEriet FES 44 WM gjo] 31 Y=& 3% &3 (Color
difference meter, CR-300, JAPAN, Minolta)3}o] Hunter?| L, a, b Z}e
2 yephoch

A 34d eux d Q33 F&E2 Z57] I
izt A8 W AF7 30 njA: %

0.

1. %719 Az
7y 77 Az

B250g(2x2x2)0ll AFlg, TH.67g, uRs0.84g, AB70.255, 1278
1.17g, & 10ol. & HE7I8M  207C(Incubator LTD-1000SD, EYELA)ol| = 3}&}

et

L emjzp g g 2220 Az
1) A28 HEEY d-F&q9 A2

enjxte} NAEES FFol & He M A2 F FA vpf (Food
mixer FM-700W, Hanil)3}od A (Standard Testing Sieve, Aperture 250
pm, No. 60)oll XA l=tE A=A sich. AAEZ =71 1027 HES
EZH4E HIsto] 60TolA 297t 2 (Shaking Incubator, VS-8480,
SR)¥ ¥ oJz} (Toyo No.2)¥t 43 & AHgstadch.
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. oA 2
jEre 28] AR o sae e s “
2) of&t 18- 1:9 H]&E 30Co) an T wm
o e i} 27], EYELA, Japan )3}od
(Y 3 .
AUINF

T}

PFY .
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MeOH extract

| Hexane : MeOH : H,0(10: 1: 9)

Hexane layer H0 layer
Evap. under vacuum ‘ CHC13

Hexan extract

) ' H,0 layer CHC1; layer

EtOAc Evap. under vacuum

CHCl; extract
EtOAc layer H0 layer @

Evap. under vacuum \ BuOH

EtOAc extract

©)] BuOH layer H.0 layer
Evap. under vacumm Evap. under vacuum
BuCH extract H0 extract
@ ®

Fig 1. Solvent extraction from methanol extract using various solvent

2. pH 2 FHE {F

pHE pH meter (HANNA Instruments 8521)& Al&3le] ZF7] 22 pH
£ &3stdch AL 2578t FES viafst A F S A
st on oo FH2M2 et FAAA AAI;Ach Arte=
0.1% phenolphthalein §4& AMg3te] EFAoz Wsle A7 AT
% 44]¥ 0.1 N NaOH £ 4& F4tx (Lactic acid, %)Z LERfATL
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3. 3459 53

Z77] g S v ndEY Fd4E FF5] H8 B
Y& Mgt AR FES AXsl o & dEEFFS
g o]83l TASER MY F 0.1nlE 33t AutMFE & ux)
A Fduli](NA) 2} RArE £2]% #lx]Ql MRS(de Man, Rogosa & Sharpe
agar) ¥jxjoll FF3tAcrh ARG =UP vl E 30TolA 24x|2 wjQ
(Incubator, VS-1203 P3, Vision Scientific Co.)¥t ¥ L}IENY colonyE

plate agarE AMg3le] Algsgc).

4. Texture 54

fr

h=]
-

ok,

7157 A zAlS] AMgSHEe Hflel Z71E 2R ALR-stgch
Texture 542  Texture Analyser (XR.RA Dimension, Stable Micro
Systems, Version 3.7)& o©|&3}o] TPA (Texture Profile Analysis)& &
Fotel Fetgon TPA 23N 23 zde AxYe Fysigr %)
H AL L Texture Analyser® A8 S5 23 d&43 o2 2AAAE o ol

x|+ force - time curve?] first bite ZolA] Xt} peak?] Zolg 3}g

1=

5. ¥x &4

27128 F7tol whE ZAF7IY A HAE 23] ¢ gEE A
A ZE719 FES 27 WAt 9o 3 M=E 33 FFH(Color
difference meter, CR-300, JAPAN, Minolta)s}ed Hunter®] L, a, b Zte
2 epjddch
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6. ¥4 &%

%33 Paper Disc Method2# ¥sjo] AU o] Hst= FFoll ©f
sjA &3stach brotholl 24hr wjFAIZL FFF F5uM21(0.75 % agar)ol]
100 : 1 8|82 FF3lo 2FujAlo] Pouringdta Qujz}t gl W7z gof
ABFEES 100 £ T2 discE &8-S chs SN(HAEF) 656 L
¥4t Alzich. 283 30CollA 24 hr vjokste] disc: 9]¢ clear zone(cm)
8 sz ¥FY& skt

7. BEY ¥ &3

A Fge] BUY LS dinitrosalicylic acid(DNS) & &3 slgcl,
&, 13 Hx9 glucose ¥F-894(0.05, 0.1, 0.15, 0.2, 0.25, 0.3,
0.35, 0.4mg/we)Z} 1008 E MM ZH5F7]¢Y Imeo DNS AJe} 2meE 7}3f 2
ANt Fe BollA 1027 A7 WA F ouME £94g w
spectrophotometer& A2} 550mollA HHTE FAslgch H|UY &
B2 n2] L3-S glucose EEFMo 3 glucose Y2 HAalstgrh

Al 4 A (PN SdHSol 23 X JFatad 2
2R HE BB

1. d8x%

Fagd Bt u, ke, 472, 13 JHF 9 ALFE OB 3% B
AR Aol FYstdn £FE BAHA §F 4FE, AU Y4
(AYA D)L AHE3IeTh NaOHE Juncei A} o]l 3 phenophthaleind
Sigma A} M Eolglem 199 BE Aok R F& AH&stalch

okafl(Table 2)& 35 o2 A FolM Fd3H e, o]& ARE nlAls}
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Al oiall(Food mixer FM-700W, HANIL)®}o{ A|(Standard Testing Sieve,
Aperture 250 tm, No. 60)o] HA] UAIE JTEAYN F FE8 AIEE ARE

stalch

2. %79 A=

& 7iRo] Mo] el o] £LolM 2z} 5 cn R 7 29 BE
ARE8lgT}, 2X2X2 cm AV|2 M B 50 goll 2 JHF 1.17 g, 3} 1.67
g UHz 0.84 g, ¥ 0.25 g H% 1.17 g & EE E58E 10 0l E
polyethylene bagoll ¥i Z¥sled 271§ A AsIL YB3t 20£1CY
32X (Low Temp. Incubator LTI-1000SD, Eyela)e] 157t A &spad #
A o2 3]st AHo] Atgstaich

3. AEY A=

MBS B8l & HE $WolAd A2¥ ¥ FA ulsfl ((Food mixer
FM-700W, 31 )3ted Al (Standard Testing Sieve, Aperture 250 m, No.
60)oll AM A& 32 (Shaking Incubator, VS-8480, SR)¥ ¥ ojz}
(Toyo No.2)¥t 43 A& AHgstddct.

tpH R BVEY 27

pHE pH meter (Hanna Instruments 8521)8 A&3tod 57 2852 pH
S agsiech. AEE A5l ZEL ksl Gl F AAS A1
stgen oosl Bede $HTel FANA AAsiAch AAerez
0.1% phenophthalein §4& AMgslel £FMo T Aste A7 FAR
% 4ujH” 1.0 N NaOH 898 2AtE (Lactic acid, %)2 Vehjach
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5. A% (Hardness)?] &3

z7E7] W ABEe] S (Hardness)¥ Texture Analyser (XR.RA
Dimension, Stable Micro Systems, Version 3.7)& o]&3}o] TPA (Texture
Profile Analysis)& &3l g om TPA &AAje] =2 RAS
Table 22} Zt}, H71E Z S+ Texture Analyser® AR E 2% €438
2 AAdAALE o Folx|= force - time curve?] first bite SoijA] | tj

peak?] FolE slgch
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Table 2, List of natural plants addition on kakdoogi fermentation

at 20*x1T
Korean Scientific name Korean Scientific name
name name

2 Pueraria thunbergiana 2§ Achyranthes japonica
pid> Chrysanthegum sinense %A% Rehmannia glutinosa
A=}  Cassia tora %8}t Cinicifuga foetida
=% 3 Chinemys reevesii Alol2 Manfnoiia liliflora
223 Lonicera japonica ol X Hauttuynia cardata
217 Platycodon grandiflorum SR Ralipanax pictum
2 Camellia sinensis o3 =} Ganderma lucidum

23 Angelicae gagatis 2.7t Acanthopanax sessiflorum
i Rheum undulatum Lulxl Schizandra chinensis
x4l Prunus persia 2388l Ginko biloba
3 Eucommia ulmoides Oliver SS9y Epimedium koreanum
at8x}  Vitex rotundifolia A% Aritemisiae capillaris thunb
23 Chaenomeles lagenaria 2t} Peaonia lactiflora
R=1 Saussurea lappa &9 Phyl lostachys edulis
BhE Phellopterus littoralis 2l 3] Citrus tangerina

W Jmperata cylindrica x}M2} Plantage asiatica
WHE  Pachyma hoelen MZF  Cnidium officinale
wizroY  Paeonia albiflora A& Cyathula officinale

i x] Angel icae dahuricae MY Trichosanthes kirilowii
W& Q  Cynanchum silfordii MY Artemisiae annuae herba
AYA2}  Cnidium monnier 23] Zanthoxylum pipertum
AWEL Sophora subprostrata P-%.L] Thuja orientalis

Aba} Crataegus pinnatifoda eixl  Alismatis plantago
Atk Dioscorea batatas E}a} Cuscuta australis

Abx Zanthoxylum bungeanun ¥ 3R Taraxacuw mongolicum
Ataly]  Morus alba 8l Prunus armeniaca

AAY Acorus gramineus B¥H2}  (Cyperus rotundus
Ad Erillae herba ¥4}t Scrophularia buergeriana
&9 Pinus rigida E3  Carthamus tinctorius
$87VE Pinus rigida =  Scutellaria baicalensis

k=3




Table 3. Conditions for Texture Profile Analyser

Grape type
Acquisition rate
Force threshold
Force unit
Contact force
Distance format
Test speed

Trigger type

Force vs Time
200pps

20

Grams

5.0g

Strain

10.0 mm/sec

Auto 20 (@ 0.432 cm)

6. AHg2F W A

2 Aol AMRE 25 2% 8 134 AE 3F ¢ AR 15
Algslgdom (Table 4), & BSux]= MlF2 brain heart infusion}
agar{Difco), ®2tg-& Lactobacilli MRS broth&} agar(Difco), EB = M
broth®} agar(Difco)& 2}2} ARR-3tHdch.

Table 4. List of used microorganisms

Gram positive Streptococcus faecalis KCTC 2011
bacteria
Lactic acid Lactobacillus plantarum KCYC 3108
Lactobacillus brevis KCTC 3102
Leuconostoc mesenteroides KCTC 3505
Yeast Saccharomyces cerevisiae KCTC 7904
7. & U

PorxlE MRS R A2olA 244 &, AHSl HEHY ¥ S22
3 88 1019 HEE 33 F&38}o A8l Ag3tach
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8. #&E° &9

1005 H-& 2 23] @2 2FF v #8888 SEEXETN &S
1:18] v]&=2 713 38 F&3 ¥, gulEY stolch (Fig. 1) &F, ol
o] @2 ZERIEF FEES THATANAM YihooemttSS 124 3y
Faste] ik £2 £ (7.84g)F B3, ASMA Z2 YHLE 90w
e 3S AT 80%mRIE S 1 64 33 S22 F, THA] 80xmREE

& FHUWLA 606 124 33 23l HFHOZ 60wITLE
EYE (2.228) @l ALY B=E Yoty

9. Soluble solid §8k &4

Soluble solid et 7I¢} H2F XZE 1S 23l 105ToA] AR
{} '?' %‘22})‘}-’] ‘T‘ﬂ ‘3—?'25"6}01 i]7]»313 mg Oi L}E}LH 9.11:]' (16) ~

10. 343 &3

£ Ado] 283 AFH AP HELS A Fe pes o
S Algagd AR 9 O FAEEA 13 AJgolM MBY ez 1
AW Table 52} Zth Y ZFAMo] MY FF& slanto] vjgd
z} F3 19ZolE 2]5to] 10m¢ broth F FJujxjo] FEst3, 30THA
18~24A| 2t wfakste] ARg-stadct.



Dried leaves of Taraxacum mongolicum {1Kg)

MeOH (6L)

MeOH extract (63g)

CHCl4| layer H20 Jayer

Evap. under vacumm

CHCl3 extract (27g)

Hexane layer 90% MeOH

Evap. under vacumm

Hexane extract (7.9g) i

CCls layer 80% MeOH

Evap, under vacumm

CCls extarct (6.6g)

CH:Cl; layer 60% MeOH

Evap. under vacumm Evap, under vacumm

CH.Cl, extract{4.1g) 60% MeOH extract(3.4g)

Fig 2. Fractionation of the chloloform extract from Taraxacum

mongol icum,
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B APE Hahx|e] Al Zpzte] F{uiAE E4E 715§ vl
A& petridisholl 15m¢%] §F3te] §AIF|R, FF-EMMAE 22} 5Sme
Agdol EF3t] Y F, AT AHIA(HIHETE FEHYE
Eol # $5E& 660molA FREL 0.30] HA ¢ FVEY) 0.1ntE F
THOE AUt A TUZ F 715§ wiR|glo] 25 5 LEA S
AA 232 FHF FWAE UEACL F2ES HFH filter paper
disc(Toyo seisakusho, 8mm)o| UFFY FA|Z ¥, FEHEuS HA3
g3 B o, Fuhlx] Edof ol WAAFIIL FHI(4T)olA 142

o]

8

Zot wx|at ¥ 30C incubatorolld 24~48x]7 B¢t wjo¥y thg disc

zme] clear zone A% (m) FFste] ¥FYL njaspart. 7

11. 33 ER AP 573

F2E F ¥F8EE Ul EAY 9 UBEE F2ES 60 ~10
0C7HA] 10CZtA o= Zbz} 3025 EAeRt ¥ ciRe} M uix] it
¥ (disc plate method) 22 A A 3PS &l wlastgct 7



Table §. List of herbs used for antimicrobial experiment

Korean English name Botanical name plant part
name
Zw=zx} Cassiae torae semen Cassia tora Seeds
F7]2}  Lycium Fruit Lycium chinense MILLER Seeds
223} Lonicerae flososs Lonicera japonica Flower
7 Platycodi radix Platycodon grandiflorum Root
A. De CANDOLLE
41 e Rheum palmatum
W Imperata cylindrica
uy 2kok Paeonia albiflora
u x| Angelicae dahuricae
ArA} Crataegus pinpatifida
Abo} Dioscorea batatas
L2389 Ginko biloba
X349  Taraxaci herba Taraxacum mongolicum Leaves
&2t
Echul  Moutan radicis Paeonia suffruticosa Bark
cortex
2] Z ]
5
kit
LR
Zly] Citrus tangerina
SRR A corus graminens Root
Soland
23] Zanthoxylum pipertum
x5 Carthamus tinctorius

12. 8 B pHUBE &%
pHYEEE FEES FAlolu SAIEFSR pHI ~137}4] 23T F

3ol A 143t

B kg, thA] pH7E FEAIAAN d HFE3 LY

Wos ASANBE FYslo uastgct
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13. & 28 % pH 3

Brothol| Z} tha#F2 slantolx wid 5 1YFolE 213 10ml
brothel HF, 30T, 24x7t F& wiLSAFIEA 2A] Zajc} v PEY] A&
A% E spectrophotometer(Pharmacia Biotech, Ultrospec 3000)& A}-&3%}
o] 660nmoil Al FF=2o} pHE FHH3tACE

14. 3£ A3%s% ZF(MIC, minimum inhibitary concentration)

& AMex HF2 qAiA YMPew EFYsded, 4 FEES
membrane filter(0.2m)Z AFA|F|3, BAIRE Fu|sle] YAul=]oj
FHEEAS 212} 0.1me%] HFE31 30ColA 12412 v c}g 5, 10,
20, 40, 80mg/ml®] Zt FEES AUl 12A0F &% F=AE &3]
o] 660nmof A optical density(OD) A 3s}aic.

15. 22X 3289 =3 Y282 3

Z22XE 3259 w54 ¥FANE A PP o] g3l &
Aot XFF S2IXE FEEC] AF E ARZA o= 4PS
ZAL8H7] $18ted 2t 28-S umembrane filter(0.2m)& AlFAF|z, 2z
F288& ¥ E ¥k 5, 10, 20, 40, 80ug/ml LIt HEF R-st F
FAg ZFstadch. &, WY WA 9smiol F HMA 0.1mlet A
0.1nl & 71312 WF4Z 10017} HES ¥ €}, 30CoHA wjdstaAA #
Aleg o|PEe] ALSHFEE spectrophotometer(Pharmacia Biotech,
Ultrospec 3000)& 660nmoflA] optical density(OD) 2835}%ct} Blank:
FEES Y2 WAE AHgstden, F AFYS AEFS e AEFo
Hetsto] TR 0.30] HEF 2P vy Apgstdet. ¥
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16. 259 Y3 Y342 Yn|BAE B 33

iizlo] #2889 T¥E $EES membrane filter(0.2m)Z HF A7
3, ANRIE Fulste Aol FEENYS ZtZ 0.1med] HF3in
30Col A 12412t v FE Ty, 2 &8 £¥E F2ES HUISHA 12
At F B3 FEAE AHR5lo] 660nmoll A optical density(0D) & 331l
th. AP the Aol ojs) a&sigct P olnf blank: % A2E H

715t 2o 2 st

% inhibitary effect = (control-control blank) X (treatment treatment blank)

(control-control blank)
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A3 & g

A 1A el @ ALF BFEE A7 4E7Y
w2 BA AP 54

1. @7 AZAe 54
7h BRI 528 Fo pH R Atz ] 3

ZE7NE ARSI 20T AASIEAM FAFHOE pHet AlxE FEY
Azk= Fig 33t ok Az ¥y 259 pH:e 6.0, AEE
0.08%(lactic acid)& A2 ZFe] w3 Zx|e] pH (pH 5.5 AE), AlE
(0.25 FE)he oFzre] 2ol Uehhgct WP 2 5] o) wg
FAZE 1 kg 3= 2045 P2 AT E AR Az ¥ &
A3 AtE = o 0.1% (lactic acid)ql A2 Yeht & A3 Fae} §
Alstgdch B @@ 5% ZEs)9t w3 AAE 25CoAlA 13U N3
st A pHE £33 A} AR 7iZe] FristdAM #AF71 pHe AL
At ot MiFAAE A F7IFE ThA] pHrl dsdia Rastde
Bl 21X FUAgQ i Fof whel AR UF Fo] thE ZLoT A=
= gt

2 HEoME: 25719 pHs ZAste A7 2.5 4.20] Estart
7} gwrstA Zasidon, AxEE AR AFHEH Fristd AR 2.5
.6%(lactic acid)o] E3IAI 1 olF AL FIistke LS B AH

0
A3 72X 44 e vehhgch

e
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Fig 3. Change in pH, Acidity and Hardness of kakdoogi during
fermentation at 20T

v #AF7 &4 719 BF
719 %4 A7NE AR5 ¢l & HHME pho} AEE FF

slels, Z57] B ZX(hardness)7t ZAF7] EF EAo] d¥S F=

r

Ag7l 2 Ao A&¥ o] TPA(texture profile analysis)oll 28t AxE
zAs19ct. §4 F7lY pHE 4.22 R4S uf o] AR Az} 20ColA
A ZHE71E AR 2,580 pH 4.20] EEIET, §4 AUl 22§
0.6%(lactic acid)® Xo& wl A& 2.5d0] 54 H7lo =dsladen
A 7Y olFol F7HEo] ttsiAch weld ZEI1E 20TolM A¥
3L o, $4 FAJEs 2.598 AR, AHF 7Y o|Fole AloAe
Zog FEHAch ZENY FxE AY 2d Ho HIAE UEE ¥
2 ol¥ zaste] AN 7dsiYElL ARR} W2 Z=E vehidth ®
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g, ZAF71e 4= ZEE VLR FISIGE o MF 2.5
et stz FeE vehdglen, A3 7d ol Fol= Adute] ul¢ A3l
on, 22 EgA FE& Wolle AL LElLt

th 7257 540l oA e 3%

Frorz) 68%-2 dA4F2AE ZAF7lo] Hrlste] 20Co] A FspAA iz
T8 4 A7 AR 2.594(602] ol =3t S wfe] pH, At W B
55 3% ZAAE Table 6o viepdTh. =4 HJe= Ad=TL
0.6%(lactic acid)oll =@she o] Zele Ao vehigict

Table 6ol &t Zo] A3 2. 5dzfoll At=7} th2Fo] v} AL F4}
A vehd e AEAIE vET 1530 FAE(AER, FF, u¥A,
bzt M), HEE, o8, duWHE, da, dE, 27 WY, dn,
A, ) Art ARt ol&EE IR ZEIIE AR 2.5dA
o] AE7t tjzFRct 5o ¥ ol AR A=l =dd= E o
ZFEch BAU $U18-60A1Z)sto ZAFr1e] MY JE dARATIE
a7t 9& Ao AEHACh 7] 15F FolAl whgal, Apgah, HF
£ 2t dag A Z518 dxrt dzxIE 5A UEld A2 £
5 "o Axjel farstach Ty %2 AU ARsE $4371Y A=
7} olzE3 SAtA Uelu £ 58 Aatebs Aolsidrh. W A
1582 FAE H7F 75700 tisty A% 2,54 Z=EE FFIL
o ARzt FF, AAL RS, AUF, enAl 2 dF HF BAF
e %7 B ZE7t dizdych Wokn, 199 ddES HRt 7
7] B ZEE d2IEct A7 A UEbdth 53] 0@z, A

2, 9&, =2Z4=

-

e 33 37 #F0Y FEe dRIETE w345

A7 71zto] BAaslolr A7t Yol ] ¢lot tizFETt &A ekt
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718} ARG AdFolle BFHol] A4S Zeg AgHdct A7, sut 3
7t Z+71e] At=rt 2R WA Yepd
Asteict, @

EY AL YA 2= HA AU AT AR £ dRolHE WA
Uettont £ 59 o] s azjolME t223} H ol & vehiix] gt
iz Baste zZFriehe o 9dS vehddch

tZZY] £48371 60A| tollMe] A 0.652 FFLoR side of, A
AE H7t AF7NY Axrt th2EY 437 A3 2,570 tj2F

f(‘
Y
flo
R
e
o
R
e
oY
-{o
e
o

i)

W

AEQ 0.6%ET} 50%0]3t2 W AI=E Uehd FAERE A2, 2,
T3, 23, 273, 23, of¥, 23 5¥, 4E 922, 94Ed, 9
5%, Hztep, wiz], ARRZ, AR A, bz, A3, MR, 24,
&, S§A%, suh, 93, 7y, SS9 JdAH, A}, F9, Ay,
Az, deg, dslE, BE, &Y, " ¥, ¥R, @44, 3

42%oldct. ol HAE HIl dFlo distd &4 Hule Axd 0.6%
of T£H3l7I7bA] 20ColA MAsEM A Alzo] =eshe 70E 23
3tAS o, 4471 48F AAE HIt 4571 &4 FAJle BF 12043 9
Je = Lelytich

$H, 54 F A5 7Y ZFx HHE dolRIl ¥ Texture
analyzer2 ZEE& &331dE& of, c2FEct 4370 2= 72
€ AR HAE FolM tizIY 757 Z=of vz WY F=E o
Ehd Zo2 = of, HEA, ARI, Sx%, 23d, A7, Az, $3,
b, Aleldt == 3F Myt #AFrdeh 53] diz2Iel vl3 30 Fx
W ZEE vebd A2 ofR, 3, 2uiAh, Aoy, WEYH, AFT &
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T SA% H7l AF719ch. 54 Fool =Hshe 7ol iz 2wl
120A] 7t o]dol x|t ZHE7]e] BAErt W2 AL A7, o, WEH, AF
0 Az, 2%, sul, 23, 35 10Fo)dch AR 2.5dU=)e] 4t
7b 0.3x0]3to| A thzZof vjs) ZF7] 7o FErt 52 VAEZE 2
< A=, 323, 9. 23 5, U3, 422, N5y, Wzt
A, Abab, ater, Am, MPE, 29, &
A, BEaL, A, F3 25Foldch o UM 2RI Fo FEIL of
ZZol ]3] 40-50xF = EA UEIG Re2e F23, B, 5% UYE

4

ki

>
HS
of
N,
lo
N
x
flo
0%
o
o%

W stk gFolgdtt. A=} thRFEe] 50%(0.3% lactic acid)o]dtolm
F2E, 23, 5, UE PRI, Ao

&, 2pA=zL, =ate] 9Fo]olrt

M BETE 30% o] &S A

flo
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Table 6. Effect of hot water extract of medicinal plants on the

fermentation of kadoogi

Sample Acildit.y Time Hardness Sensory
pH  (lactic acid, score
No Korean Scientific name %) (hr)  (sxlanirl) (-3~43)
C Control 4.20 0.60 60 1.00¢
1 2 Pueraria thunbergiana 4.65 0.25° 122 1.12 +2
2 B=Z Chrysanthenum sinense 4,83 0.24" 134 1.11 0
3 ZHuz} Cassiae tora 1.63 0.69 44 0.93 0
4 4ab Sophora angustiflora 4.02 0.51 61 111 0
5 gt Chineays reevesii 4.84 0.20° 140 1.12 +2
6 g% Lonicera japonica 5.22 0.18 150 1.48 +3
7 WA Platycodon grandiflorum 4.46 0.24" 142 0.94 +2
8 %A Angelicae gagatis 3.96 0.19° 155 1.19 -3
9 i Rheum undulatum 5. 42 0.20° 252 0.72 +1
10 x9 Prunus persia 4.26 0.31 108 1.15 +3
JTER=F -3 Eucommia ulmoides 4.53 1.31 34 0.99 +1
12 Qisiz} Vitex rotundifolia 4.34 0.71 57 1.21 -1
13 22} Chaenopeles lagenaria 3.99 0.200 174 1.46 +3
14 B8 Saussurea lappa 4.40 0.25 130 1.42 0
15 wg Phellopterus littoralis 3.85 0.26° 120 1.37 0
16 ¥ Imperata cylindrica . 4.68 0.29° 136 1.71 +3
17 ¥&A Magmol i akobush i payerbesser 4,96 0.20° 168 0.75 0
18 W& Pachyma hoelen 4.64 0.30" 126 1.15 0
19 3zte} Paeonia albiflora 5.59 0.13° 204 1.19 +1
20 w§z] Angel icae dahuricae 4.67 0.18° 216 1.04 -1
21 Wsl4 Cynanchum si fordii 4.72 0.32 116 1.08 +3
22 Az} Cnidium monnjer 4.37 1.14 30 0.87 0
23 AbE2 Sophora subprostrata 1.55 0.277 167 0.75 +]
24 Ata} Crataegus pinnatifoda 4,94 0.23° 130 1.28 +3
25 Ated Dioscorea batatas 4,94 0.21° 239 1.43 +3
26 4t2 Zanthoxylum bungeanum 4.75 0.30° 120 0.79 0
27 AR Saururus chinensis 3.98 0.53 63 1.32 +1
28 Abwim| Morus alba 4.96 0.15° 150 1.04 +2
29 May Acorus gramineus 5.27 0.177 220 1.24 0
30 Majf Sedum sarmentosum 3.84 0.69 44 1.54 0
31 &4 Erillae herba 4.59 0.26° 122 1.02 0
32 &4 Pinus rigida 4.40 0.27° 130 1.24 -3
33 $871% Pinus rigida 4.40 0.31 112 0.58 +1
34 HEE Achyranthes japonica 4.27 1.39 23 0.88 -2
35 S| Rehmannia glutinosa 3.97 0.22° 1M 0.76 -3

1) Time (hour) to reach the optimum ripeness that shows acidity of

0.6% (lactic acid)

2) Hardness of control is 5870 kg. continued

+
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Table 6. Effect of hot water extract of medicinal plants on the

fermentation of kakdoogi.

Sample Acidity Hardness Sensory
K . pH Time score

No, Korean Scientific name {lactic xid, 3} {saplesonteal} (-3~+3)
C Control 4.20 0.60 60 1. 00¢'

36 ut Cinicifuga foetida 4.76 0.29 138 0.99 -1
37 Xlol2}  Manfnolia jiliflora 4.69 0.32 105 0.76 -1
38 ojAHR  Hauttuynia cardata 4.41 0,94 30 1.3

39 QU Ralipanax pictum 4,32 0,52 54 0.97

40 4942 Forsythia suspensa 4.50 0.60 60 1.15 -1
41 o= Ganderma lucidum 4.20 0.30° 206 1.15 +3
42 2718} Jdcanthopanax sessiflorum 4.61 0.26 151 1.12 +2
43 Qujx}  Schizandra chinensis 4,12 0,54 63 0.74 4]
44 & Pinus rigida 3.97 1,53 18 1.46 +1
45 2¥Ql  Ginko biloba 4,57 0. 44 71 0.92 0
46 293Y  Epimedium koreanum 4,58 0.30° 156 1,27 +1
47 ALK irtemisiae capillaris thunb 4.75 0.29° 137 1.21 +3
LE I Peaonia lactiflora 3.96 0.20 147 1.23 +1
43 REZA}  Gleditsia sinensis 4.04 0.92 53 111 -1
50 &4 Phyllostachys edulis 4.74 0,25 130 1.30 0
51 3| Citrus tangerina 4.78 0,28 172 1.03 +3
52 2}M2}  Plantage asiatica 3.97 0.25 135 1,31 -3
53 A2 Cnidium officinale 4.37 0.68 30 0.95 -1
54 Mul  Gastorodia elata blue 403 063 59 1.15 0
55 MLL  Cyathula oficinalis kuan 4.62 0.30° 140 1.27 +2
56 MBE  Trichosanthes kirijowii 4,58 0.30° 136 1.27 0
57 A3 drtemisiae annuae herba 4.76 0.30° 138 0.83 0
58 &4 Thuja orientalis 4.44 0,25 139 1.02 0
59 wfa} dlismatis plantago 4.14 0.27 319 1.33 -3
60 EARR}  Cuscuta australis 4.10 0.34 114 1.22 0
61 XF%  Traxacum plantycarpup 4.79 0.39 71 1.15 -3
62 el Prunus armeniaca 4.38 0.24 148 1.22 +1
63 8}B=2}  Cyperus rotundus 3.90 0.21° 179 1,23 +3
64 4 Scrophularia buergeriana 4.43 0.30 125 1.04 0
65 ©IM  Corydslis turtsch aninowii 3.87 0.61 60 1.33 -1
66 ¥ Carthamus tinctorius 4.37 0.24 219 1.15 +3
67 B3 Scutellaria baicalensis 4,06 1.59 19 1.32 [i]
88 %7 Astragalus pecbranaceus 4,07 0.56 &2 1.24 -3

1) Time (hour) to reach the optimum ripeness that shows acidity of
0.6% (lactic acid)
2) Hardness of control is 5870 kg. continued

+ Acidity below 50% compared with control
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et ZE7] 440l nlXE AL U Y| 7

A4 W BAR 3728 4329 ZEI0] BrAsle 20T A3
HA 22 4 27U HA 2.58(60A]2) 0] SYSHALS we] pH, 4}
% 4 ASE 233 AIE Table 70] Uehhdrh &4 =Hsle s}
0.6%(lactic acid)oll £t ol Fele Aoz Uehjgct

Table 7oA 2} Zo] A3t 2 5Umlo] At=7} ci2Fel] vls) AU R4}
siAl Uehd 2e 27ohE HEE 1638 M @ gyE(a7np, 33,
=5, B9, R, B3 uE, A3, g, AEx, 4% 92, ¢
=, AAA, 3, Teh A@J ZAEslelArh

olE& H/I ZFIE AR 2.5UM ANEI} RFRC} Hohe B
olUet AA Alzo] =Wst: = ciz2FRcl FAL $U(18-60413H)
stod ZtE71e AR 71e ARAIE AUl 9 RoE A=Ak
A7) 16% Fold 23, Bé, ¥3, uE, Mg W ZAFrY 4
=7 hzZect A uehd AL B 5 o Aztel fapstdich. 13
U A3 27 251 44 A7le] Axrt t2Z fARA vehd 2
2 B 5 o Aztel= Alolsieict. ulE, Az EE: F& B2
pHE thZZ BT weln, Alss &oted], ok B 5o ulE, e
EE B wiaxo] HrHe wie SAR Fjoldrh A3 BELS
thzZEc A3 sl £YstE Jzte] Fol uii Ao 43E I
wos Aolgt Azolglm, ¥i&e BIEE AR Axe] =Usi: 7]
ol tizZHch 1442 o dRFo| B 5o dfele oyt AE 1
el BE32EE0] wj3xe) i U ¥ nlPB RAF HIE
odcks 2 5o s dgloy £ dAFedE ¥& Hivt 4%
718 44 AVE AAINAE Rt ols HAZ2&E 4 22
guje] xjolo]M 7Qlste ez AlgEHh & 7 5 2 AR ©

=
=N

4

o
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< @9 FEFEES AA Hldn, ¥ TE vepd A2 #&

i #71 85 olgdeny, 2 5o +84F oA A A%

of ot g EII vehtA] ot £ AF A} FASHATh ¥A,
ol

2
o
2

0

I

24
8
»
2
ry
e
n
o¥
oY

A, 3, AR, T 27 A5 AEe
BEZEC £, AR A7l AT AET} HolA Yo} thEZ
BT} w5 Uehgeh

QEzel 448712 A% 2.5Ukel thERPe AEQl 0.6xHTH AEE
Uehie M4 o R Fold 2, ohl, @el, 2, muel, % of
2, Qa3 WASY Ex Tiad A% AFAE AR Ame] £9
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Table 7. Effect of hot water extract of vegetables and herbs on the
fermentation of kakdoogi

Sample Time
Acidity Hardness Sensory
pH score
No. Korean Scientific name {Lactic xcid, 3) ) {samplefemntrot} (-3~+3)
(hr

C Control 4.20 0.60 60 1.00“

| Al Brassica juncea 4,57 0.44 68 1.33 +2
2 Az} Brassica cernua 5.88 0.28" 168 1.21 +2
3 Ay Cinnapomum verum 5.74 0.11° 160 1.37 -3
4 7o} lmpomoea betatas 4.49 0.63 59 1.14 0
5 2 Capsium annum 3.95 1.16 24 1.06 0
6 w2} Camellia sinensis 4.65 0.26" 158 0.81 +3
7 chyd Thyous vulgaris -3.92 0.59 61 1,00 -3
8 W Allium monanathum 4.76 0.53 63 1.32 +2
9 oz Daucus carota 4.62 0.39 75 1.11 +2
10 &8 Aralia elata 4.12 0.89 36 1.22 0
11§20 Perilla fructescens 4.00 0.92 42 1.23 +3
12 B« Raphanus sativus 3.99 0.70 56 1.43 0
13 ujuye] Oenanthe japonica 4.68 0.52 64 1.27 +3
14 B3 Alliun tuber 3.95 1.23 25 1.20 +1
15 vl & Amaranthus patulus 4,03 0.67 54 1.18 +3
16 Arx] Lactuca sativa 3.96 1.27 47 1.39 0
17 Age| Apium graveolens 3.90 0.82 36 1.13 0
18 A|22] Spinacia oleracea 4.06 1.17 51 1.25 0
19 % Artemisia asiatica 3.99 0.42 71 1.17 0
20 &7 (hrysantheoua coronarius 3.80 1.04 29 1.46 -2
21 o Malva verticillata 4,03 0.59 61 1.18 0
22 ot &Bo| Moringa oleifera 5.67 0.15 249 1.12 -1
23 QufF Brassica oleracea 4.71 0.55 63 1.14 +3
24 o3} Alliup cepa 4.53 0.53 63 1.31 «2
25 A2 Nelnumbo nucifera 3.78 0.69 56 1.14 +3
26 0] Cucunis sativus 3.84 0.32 118 1.23 0
27 #% Pisum sativum 4.00 1.48 27 1.07 +3
28 WA Laurus nobilis 4,14 0.54 63 1.00 0
29 A& Eugenia caryophyllate 6.06 0.18 323 1.35 -3
30 BAA Brassica oleracea 3.87 1.02 29 1.07 +2
31 271 Zanthoxylun pipertus 4.85 0.30° 153 1.84 0
32 3 Aster saber 4.15 " 0.66 53 1.52 +3
33 AFHe Cichorium intybus 4.19 0.90 50 1.15 0
34 A Brssica oleracea 4,03 1.16 26 0.97 0
35 ntael Petroselinum crispum 4,05 0.50 74 1.26 0
36 ¥ Cucurbita moschata 4.16 0.61 46 1.35 0
37 AlMd2 Angelica keiskei 4.02 1.20 26 1.41 +2

1) Time (hour) to reach the optimum ripeness that shows acidity of
0.6% (lactic acid)

2) Hardness of control is 5870 kg. continued

+ Acidity below 50% compared with control
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Table 8. Characteristics of 3-day fermented kakdoogi at 20°C

Sample Hardness
No., Koream Scientific name pH feidity {Samples Lactobacilli Bacteria
(%) {x10°, cfusg) (%10°, cfusg)
name control}

c tfRF 4.03 0.86 1,00 347 0.21
1 a2 Pueraria thunbergiana 429 0.34 1.04 330 0.08
2 pdg=3 Chrysanthemum sinense 4.60 0.27 1.13 393 0.21
3 7=} Brassica cernua 5.80 0.45 1,25 299 0.28
4 A Cinnagomum verum 5.48 0.11 1,46 530
5 Zzt Chinemys reevesii 471 0.23 1.06 335 0.14
[ 2% Lonicera japonica 5.21 0.21 1.36 900
7 EE] Piatycodon grandiflorum 4,35 0.27 1.14 33 0.15
8 =2} Camellia sinensis 4,33 0.29 0.77 172 0.26
g w3l Angelicae gagatis 3.91 0.18 1.14
10 o} % Rheun undulatum 5.3 0.23 0.56
11 = Prunus persia 3.96 0.43 1.06 401 6
12 23 Chaenomeles lagenaria 3.89 0.24 1.49 1,880
13 8  Saussurea lappa 3.80 0.32 1.43 714 1
14 w3 Phellopterus littoralis 3.75 0.32 1.44 236 4
15 W22 Imperata cylindrica 4.10 0.44 1.90 1,510
16 WRH  Magwolia kobushi mayer besser 4.70 0.24 0.61
17 W83 Pachyma hoelen 425 0.36 .13 646 17
18 uy =} Angel icae dahuricae 4.28 0.45 1.26 296 29
19 M8l e  Cynanchum sifordii 4,40 0.36 1.06 402 7

20 AVE 2 Sophors subprostrata 4,33 0.27 0.67 143 12

21 Aba} Crataegus pinnatifoda 4.90 0.23 1.1 378 32

22 At} Dioscorea batatas 4,57 0.29 1.14 243 S
23 Ak Zanthoxylum bungeanum 434 0.43 1.00 308 1.3
24 A3 Morus alba 492 0.18 0.94 248 5
25 MA}X Acorus gramineus 5.01 0.23 1.07
26 L] Erillae herba 429 0.32 1,05 408 0.19
27 &el Pinus rigida 413 0.27 1.18 269 0.03

28 $XH7F Pinus rigida 4.32 0.41 0,53 320 0.0t

29 Zu} Cinicifuga foetida 445 0.32 0.97 375 .03
30 Alei#t  Manfnolia liliflora 429 0.3 0.80 196 0.09
32 gt PBo] Moringa oleifera 560 0.19 1.14
33 4R Ganderma lucidum 517 0.35 1.10
34 Qujz} Schizandra chinensis 4.03 0.81 0.76 510 0.09
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Table 8. Characteristics of 3-day fermented kakdoogi at 20T
Sasple
o Koreas  Scientific e Y (e Ll pacteris
name control )
c =z 4.03 0.8 1.00 7 0.21
35 &%l Ginko biloba 4.32 0.62 0.36 163 0.17
36 L7139 Acanthopanax sessifloruw 4.1 0.34 1.02 260 0.02
37 &94 Epimedium koreanum 4.32 0.32 1.20 1007 0.05
38 ¢1R& Artemisiae capillaries thunb 4.47 0.38 1.12
39 2}  Peaonia lactiflora 3.83 0.28 1.24
40 A8  Eugenia caryophyllate 6.12 0.25 1.42 310 0.16
41 &Y  Phyllostachys edulis 4.46 0,27 1.34 1590
42 AW Citrus tangerina 4.50 0.33 0.99 310 0.13
43 2} M=A} Plantage asiatica 3.95 032 1.18 838 0.23
44 M9 & Cyathula officinalis kuan 4,43  0.52 1.01
45 MNEF Trichosanthes kirilowii 423 0.36 113 317 0.05
46 BZ  Artemisiae annuae herba 4.3 0.34 0.80 715 0.13
47 23| Zanthoxylum pipertun 474 0.38 0.81 3590
48 &Y Thuja orientalis 3.91 0.32 0.99 639 .11
49 XRBR Traxacum plantycarpum 4,23 0.82 1. 435 0.38
50 Yr} Alismatis plantago 3.93 0.38 1, 630
51 XA R} Cuscuta australis 4.07 0.41 1.08 838 0.09
52 %9 Prunus arpeniaca 3.83 0.33 .11
53 ®4l  Scrophularia buergeriana 4,23 0.32 1.08 83 0,15
54 X3  Carthamus tinctorius 3.87 0,34 1.18
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Table 9. Characteristics of 7-day fermented kakdoogi at 20T
Sample Hardness
K K . Acidity Lactobacilli Bacteria
No. Koream Scientific name pH (Sample/
(%) (x10°, cfurg) (X 10% cfu/g)
name control)
c 23 3.80 1.04 1.00 490 25
1 23 Pueraria thunbergiana 4.08 0.83 1.09 3048 13
2 =2 Chrysanthemun sinense 3.60 0.77 0.94 1925 6
3 7 2} Brassica cernua 5. 51 0.60 0.97 1188 1
4 Ao Cinnamosun verum 5.04 0.65 0.89 1930
5 3t Chinemys reevesii 3.90 0.77 0.96 1408 12
6 223 Lonicera japonica 4,24 0.69 0.92 4210
7 473 Platycodon grandiflorum  3.85 0.73 1.40 462 5
8 35X} Camellia sinensis 4,23 0.65 0.62 270 11
9 oA Angelicae gagatis 3.89 0.68 1.53
10 i Rheum undulatum 4,91 0.39 0.47
11 zal Prunus persia 3.78 0.90 1.13 878 6
12 22 Chaenomeles lagenaria 3.79 0.54 1.62 1700
13 =8k Saussurea lappa 3.78 0.79 1.82 2445 1
14 W8 Phellopterus littoralis  3.73 0.90 1.47 538 4
15 W R 2 [mperata cylindrica 4.01 0.68 1.09 625
Magmolia kobushi mayer
16 wEa (] 378 0.60 072
17 Wy B &  Pachyma hoelen 3.57 0.77 0.97 1224 17
18 Y ] Angelicae dahuricae 3.65 0.92 1.17 1432 29
19 W34 Q.  Cynanchum sifordii 3.75 0.86 1.04 1512 7
20 AVE3 Sophora subprostrata 3.58 0.65 0.57 677 12
21 Aba} Crataegus pinnatifoda 3.67 0.83 1.09 488 32
22 Ata} Dioscorea batatas 4.00 0.45 0.95 1360 5
23 At Zanthoxylum bungeanum 3.62 0.92 0.96 644 1.3
24 Ariin]  Morus alba 3.82 0.61 0.84 366 2
25 MAR  Acorus gramineus 3.71 0.54 1.07
26 29 Erillae herba 3.69 0.83 1.33 1001 0.4
27 &4 Pinus rigida 3.65 0.83 0.73 575 13
28 #¥7M% Pinus rigida 3.97 0.81 0.65 2400 i
29 #u} Cinicifuga foetida 3.77 0.72 0.94 107 2
30 Alol®t  Manfnolia liliflora 3.59 1.04 1.04 730 1.2
32 ddo] Moringa oleifera 5.30 0.30 1.07
33 o =) Ganderma lucidun 4.43 0.52 0.96
34 o ujr}  Schizandra chinensis 3.93 1.01 1.03 598 12




Table 9. Characteristics of 7-day fermented kakdoogi at 20T

Saaple Hardness
Yo, Koream  Scientific mame o Acidity (Sagples Lactobacilli Bacteria
(%) (x10% cfusg) (x10° cfurg)
nape control)
c YRF 3.80 1.04 1.00 490 25
35 259l Ginko biloba 3.65 0.72 1.4 468 7
36 2713 Acanthopanax sessiflorum 3.75 0.65 0.92 33 14
37 29 Epimedium koreanum 3.65 0.40 0.89 503 i
38 Qg Artenisiae capillaries 445 071 0.7
39 3t Peaonia lactiflora 3.78 0.69 1.41
40 A% Eugenia caryophyllate 5.60 0.30 0.97 1309 11
41 & Phyllostachys edulis 3.7 0.79 1.45 1170
42 23 Citrus tangerina 3.65 0.59 1.32 654 7
43 x}M =z} Plantage asiatica 3.92 0.74 1.14 1119 1
44 N9 & Cyathula officinalis kuan 4.15 0.64 0.73
45 AP Trichosanthes kirilowii 3.8¢ 0.72 1.05 572 n
46 A X  Artewmisiase annuae herba 3.58 0.72 0.64 954 14
47 23] Zanthoxylum pipertun 4.21 0.64 0.63 1620
48 &Y Thuja orientalis 3.64 0.72 0.84 2240 2
49 X2 Traxacum plantycarpum 3.91 0.91 0.8 1170 4
50 YAl Alismatis plantago 3.82 0.5 1.77 2050
51 EApz} Cuscuta australis 3.76 0.77 0.99 1816 5
52 ®8Q)  Prunus armeniaca 3.92 0.67 0.96
53 ®AY Scrophularia buergeriana 3.79 0.83 1.37 984 23
54 %8 Carthamus tinctorius 3.81 0.51 1.65
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Table 10.

Characteristics of 11-day fermented kakdoogi at 20°C

Sample Hardness
Acidity

No. Koreanm Scientific name pH {Sample/s

name ® control)
c zF 3.60 1.18 1.00
1 pAdes Pueraria thunbergiana 3.7 1.08 0.99
2 i Chrysanthenun sinense 3.60 1.10 1,00
3 7=} Brassica cernua 4.30 0.98 0.84
4 A =} Cinnamogun verum 4.40 0.93 0.84
5 23 Chinemys reevesii 3.67 1.15 1.15
[ 222  Lonicera japonica 4,22 0.96 0.93
7 a7z Platycodon grandiflorum 3.76 1.08 1.32
8 &2} Camellia sinensis 3.76 0.88 0.68
g o3 Angelicae gagatis 3.80 0.77 1.30
10 4R Rheuw undulatum 4,76 0.63 0.64
11 < Prunus persia 3.66 0.99 1.01
12 2z} Chaenomeles lagenaria 3.76 0.87 1.71
13 =8 Saussurea lappa 3.7 1.17 1.68
14 ol Phellopterus littoralis 3.63 0.96 1.56
15 W Ioperata cylindrica 4.14 0.77 0.89
16 WY  Magwolia kobushi mayer besser 3.58 0.79 0.80
17 &3 Pachyma hoelen 3.35 0.96 1.00
18 LR Angelicae dahuricae 3.62 1.17 0.90
19 i3} Q. Cynanchuw sifordii 3.61 1,15 1.03
20 AYRIL Sophora subprostrata 3.74 1.04 0.79
21 Aba} Crataegus pinnatifoda 3.70 1.06 1.07
22 Atql Dioscores batatas 3.79 0,65 Q.87
23 AbZ Zanthoxylum bungeanum 3.85 1.04 0.79
24 Abufy] Morus albs 3.51 0.73 .98
25 MARX  dcorus gramineus 3.65 0.64 1.06
28 £ Erillae herba 3.65 1.01 1.42
27 &9 Pinus rigida 3.62 1,06 0.81
28 S84V ]  Pinus rigida 3.92 1.08 0.83
29 =u} Cinicifuga foetida 3.66 1.02 1.21
30 Alol8t  Manfnolia lilifiora 3.74 1.04 0.79
32 i yfo] Moringa oleifera 4.50 0.66 1.04
33 od =} Ganderma lucidum 3.75 0.71 0.85
34 2.0j2t  Schizandra chinensis 3.68 1.43 1.09
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Table 10. Characteristics of 1l-day fermented kakdoogi at 20°C

Sorple Acidity Hardness

pH {Samples

No, Korean nase Scientific nane (=) contro! )
c Rz 3.60 1.18 1.00
35 %y Ginko bjloba 363 0.96 1.58
36 2= Acanthopanax sessiflorum 3.45 1.04 0.89
37 23 Epimediun koreanum 3.48 0.95 0.93
38 SR Artemisiae capillaries thunb 3.58 0.81 0.73
33 zpe} Peaonia lactiflora 3.74 0.44 1.43
40 2B Eugenia caryophyllate 5.28 0. 44 0.94
41 =4 Phyliostachys edulis 3.7 1.04 1.53
42 A 3] Citrus tangerina 3.62 0.68 1.39
43 =} =} Plantage asiatica 3.80 0.83 1,06
44 2ee Cyathula officinalis kuan an 0.71 0.66
45 MNe Trichosanthes kirilowii 3.81 0.92 0.99
46 - Artemisiae annuae herba 3.7 0.99 0.76
47 EX Zanthoxylum pipertum 3.68 0.79 0.68
48 4y Thuja orientalis 3.48 1.0t 0.78
49 239 Traxacum plantycarpun 3.73 1.24 0.75
50 &} Alismatis plantage n 0.63 1.08
51 EAjx} Cuscuta australis 3.37 0.92 0.82
52 %l Prunus armeniace 374 0.7 0.88
53 o4t Scrophularia buergeriana 3,62 1.06 0.81
54 x5 Carthasus tinctorius 3.54 0.68 1.08
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& 26F20 % A, Hx, 23, o, 23, U3, WYRI, Y5H, WY&
W, Abel, 4bz, Abvy], HRE, @aiuel, 9
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dch 3d o4 ZIAZIE A AAE(10EE 11d) B 22, 2
=, 27, 4 &4, 27, "€Aed, 59, 2, &4, ¥@ieldrt

Table 11. Fermentation times to reach the acidity of 1.0% (lactic
acid) kakdoogi containg water extract of medical plants or

vegetables,

Time
Medical plants or vegetables
(days)
7 control

22, 23, A7 AL 49, eWiR, osbu, 9ASY,

10 L
2, 35, 39, Qi

L P A% 3esh PR E wme wx, 453, &
%, ofnh, euy, A¥, V¥A YHA, Ax, 44

[~
A, =xb, @3, 23, ¥F, QBRI I, Ao, O
15 3, AR, gFapdo], gz, FIH, UK, A}, FY,
Rz, =, B, EARRL, <AL el F3

3w, £471% F FALFY HAE FAY A3 548 38 tiz2E
fatdsroh A vehd AQERE A2, AxL U, 23, =4
. wx], AMEZ, abeh, Ak, iy, &4, $3, aleld, 271y, 2

B, Y, AsHE, P¥ab, Vadoldrh ol& UM &4 7dA /At
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7t 2531 tz3Ech A4 vehd RE Azl gz, Abe, $3,
BT, doolded, §4 744 RAdsTt S8R €3 dizFRc
W2 A AF, w2, 93, Axb e, soh 271y, 2%ede|drt

E 757 §4F A5 F2 Fx 83E @dshd, 33, 2 93
°f A7l AFIIe A% 7|30l ZAHTAM ZF =7t ytopx A Filslele
tzEct stotn, ZAE 2 AL HUPE2 U2y Fx Hie} &
Asteion], §3, Wz, ol e o] HIEE MA 7ol F7stA
5= ZE7} dolxlz] ol HA 7ol FrIstEM iR iyt Z=st
Eokch. %7 150l At=7} 1.0% nigto|d A M £471 $¢ ZF=7} of
ZF Hrl 52 IAGERE 9, B, M¥E, gaFe], e}, g,
Ny, =r}, FEe] 9FolAdct Ao 2 olE HAES oiz] ofH Aol
AA 8] 48 A ATl thsl o Mg A7} o] Folxjop & Ao
2 e

32

c}.

Table 12 Hardness of kakdoogi containing water extract of medical

plants or vegetables during fermentation.

Higher than control Lower than control

Azt Am, F23, YrI,

A7, B3 =, B3} 8E 0EF, wUsiel, A

Abab, MR, ofnFrlo], Ama], &9, Adx], 27}y,
zrer A Hof, Ay, A}, I, ALK, xpAz}
#4h ¥3 HeE, Exr], 834,
e
AEAR Hd E3 1057171 10% EF=F2E (60T, 2947 £2)2 #45F

71 AZAl E718te] 20Tl A ASHEAM FAALE 4% (pH, A=
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Y AE)E sk 54 A7l AUE (Lactic acid, %)& 0.6 X
g o, tl2Ze 54 FH71d 2.5UAe] dj2Fe] 4= 0.6¢ Hr} 50%
o]3l2 W A= E uUrld HAEZE i) 48F, A4 9 Y= 6F
o2 F 54Foldrt ol HAE FolAM =4 2.5dxY #AFI] 7
ZE7b I RZECE 30% o] A Uehd BB F23, 23 5%,
HE, WEZ, Aol A, ARz Mab A, ¥Y, Z2¥9 12F0]9
th e} olE 12FY fAldsE tizZol vls) A uvehuale At

th

A 23 ddR7t 457 5480 nA= ¥
£ AgoNEs ZF7e ZE @ES AR Uz B, &3 43
AFINF, Agnbs, A2F+A% AF+IE 47 AR ARE 2011T
ol AstEA 2zt dS H/R 25718 4 =5 Av ot
22 pHis A 371l Z el utel AstEo] %24 2dol pH 5.20]
A %23 30l 4.8, 4 5¢0 4.1 ZA] ZAHUOoL 5¢ o] FHH

+ pH 3.8 =& RAISIAcCh Al=x 124712 F43] F7isTizl O ol F

o
rr
oY
o
tlo
o

Adrt.

%4715 2R} pH7h 24 #2122 nhs B A7S H7

¢ AR, A3V WK AFAE 44 5UAE wROU, 2

5 AU ZAF01e axvHER FUie AR Al R Ec} w2 4
EE B 22 A7D4aDubsdnie] 22 Usikta £37E J7RE &
2 uhE B/ 22 &4 27] 3A7RE ARTt Woten), O ol RY

AE7t FUlla e, tizRFHohke Wolth S48 AEE 0.6%
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(Lactic acid)Z Brg of, S4F 7o) T8k 717to] tjzFo] 5¢<
o wjs] 2X7HF 2ot fA18ta, mt B 79, nhe E
M-S 8Y, £FU ¥ 22 10Y, 8% FKE2 15¢oldrt
ZH5718] Z=E TPARYE &3S o, 2RVM5E o1 29 3
A

ol
A
= z2E3} FAR 3¥S Hion, E7 3

o
(lo
2
Y
o8
4,
>

N
2,
oY,
ka
N
ofM
N
_(3(:
rr
oY
o
o
22
L
a
N
2
>
oy
b
o
38
£

1. AT

2 UolME DRTE &4 AJ7 5 fRF M} LS HE
Astgon A tz2s Al fAldoU 44 129 ol FREE
sl Mstsigich

DEATE phEstold Yol THE Gl ¥ ol uis Y Be
e UEhidth AEE &4718 HANES 0.643 HokS W, jRP
ol 0.6%0) EWSHE 7lZro] 5U Hls, DRIEE Ak AEI} BE
Jde AZY tzTHC A APNs sNAR, 7dxel =2
T E3 ChE otdol uig) 2amjold 3dUn) o= szl w2 Al
Hol: o® Mol BEIEE 27l &iol Yug mATL ¥
otk melm mR7MREe AEs} 124 ofF woldl e F¥ysigcin Al
23t

o
5
2

R

i 23olE uiepel A2} ATAQ caroteneo] W, WEIR o] ¥l
£ gl Zay uelr ok ol Bsid Al 19U 244 o)

o] ofest ZE2 olAY AHE olErh e wiwt 4

M
Mo
A
flo
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capsaicin® FE ujo] Xislo] olon fu|o] o 0.41%F JiA| QL
th.

AFE AAY UEE FUAIFIN 2 viulEo] F713de] ultel A
&0l &Pk o]RE A FFol ZAAUdAIo]l Hikd, 5F3
Leuconostoc mesenteroides®] A& ZZAslo] 7Ax|8] vhg FAslo] 7
8 gt& FA sted =80 He FlRon, ASEHY =ML ©F
gz o] 3ystgc).

2. k&

o A¥olM e pHe iz vl A fAIEAeH 54 7458 5
A 1294712 pH4E FRIBIEZ, Al tRFHcl 54 A7 eS¢ WA
F2 = Ak

nhs H7HES AR 0.6%0 =T AjZto] 84 At i, 5U7HA]
t A=Y F7Pt ARIEE HILE) olof wiEA FIPAARE, IFE=

e gl vl =2lA Fh8he B¥E Erh I, pHE| o)A 5

_4

A7tz = FA3] ASEAR i FHETE w2 U4S BEdoh aF

129712 W7 A ge AR Bol §442 e Ale YL 3t
gt AREE gole TAJl & ZRoR AR ok o e n
E A7t 74 2dR7A = 2ol vE) 52 Z¥E vehdgdrtst 3

Q ol¥F 238 ut& AL Uehjsci: B3t wsdt FWg Moz
glct.

E o]& 0]"%e) BIofA nHzo] FHAirFS] WAE waF e $2
o2 o ALHA st AR FAAUSLE Hol: AU yato] Way
yApgetn Ma Az galstdch

nhs Witzte] AlEE AF, 3P, 2R Sol A3} Urt. =y, u}



L &of Eo] 9l allicin® 4 allinase?] 2L 02 allicine g ¥ oj
o allicin H]E}R! B18] BAE &Holc}.

52 239 oAz XY 48 FAPche 7AYol
Basa grh o]“We dFelME olze] ©aH0-6%)& Welsld @2
ZRE 21CollA 8UT SPAFIBA HAY Lo YPHHE S AE
ol nhze] o] WS4F AFATE wiEA Frigctn Eastct o
Lt ol E7lE Leuconostoc mesenteroides T8 AitF2] MLo| &MY
7] djEoleta ofAACE Y 09 Ao 3uute JtH A 44
o] 7)ol wlE Reoz BustdEd], ol uhgol WHZIM ZI4

Aol HAS At JriH e Hald URE FASHA 7] "ol

=2
Mo
Pt
o
£

1

A7 WIS S42718Y A 54 /105U &2 pHY W2 s
Rt 53] 54 79 o] ¥ pH 4 o] FAISHACH

HPAEQl 0.6%712] o2& 7]Ztol 1592 tiRFo] 55U o u]3
120 A =dstddct. =Y pHEHE A3 18Uzfo= 0.398 £
& Byl

ZE HIE e YEE Y2 AR v ciNFHoR 2 S BA

A7 ANEL &4 3UATIAE 43V YL ARRT AMET} AW

doll uisl W53 We ke BArh ol ge A=
B oo Q7L ZErle 48 AR AL AL Fdole}
2 Atg"rch o] 22 Atk o] 5V Raojd Aduiie] 472 3
W Hzbsle] 25Ol 4UZ $4A17 A, AZ BrAEol $4& A4
7= A2E vehd Rz SARE A3jolt)

e o

7) gt AdBoel gingeron} shagol®} #7]1AHEQ citral

flo
Ho



linalool 5ol ¥fEe] st Aol Aol S0l Bojst A
L. plantatrum, L, brevis, P cerevisiae, L.mesenteroides?] A& A3}
the 237} gleh 04

EZt BAAibdF, 53] L opesenteroides?] ¥-§& &A= 2o A
3 Ujo} olt.

3.
T &
Tt} oo
olgt ¥ vk wiFo Hrisled 12-16TolA 7Y 4% B¢, %
3 27lel Woron 44 4dslo] AEl s £71% HoE Ho} 3
7b %44 FA Zet o] gedlate A7 ANVt 47 thE At
o] utetytth it B9 Az nE 2tz 55 delste Brhug of
HE&=E, p W HYPA=st 2 & Aolrt ¢S wAsiacl e
AFZ 2 Folallyo] olo] Abd, HFe] HYo] ch AF, ¢, HEo

Eb3 wlebRlo] W Zlo] Hajo|n] mAjREoli ulelgl A%} C7b k.

297kA & 7t DhZZRCH HOL} 3Y ol ERE thzEm
o Al cEZRTH WA Uebi,

O.u

>

ol
=

U

4

2% HRE A7 dzded v %43 3U7AlE pHrt B3 Ax
€ 718 Walou $4 3d ol ¥l A=t FH3| Fustd o, R
Erke A fAEdch Hdnhs AR Z2R1e $44% A= 0.6%
of =Yt Alzto] 1042 ThE A8 w8 4Ee] F717} %2 Hol

th ol ZRINEL 4 71 F ThE 4E& ¥ A8l v =5t o

— 89 —



rO

th wlE, B 5o LS AFo] Holw AU Aolo] sy 232
Aaol] Sol7ba] g M MEM FEo] miAL e} APV EAE g2
7 AR 24 g3 9gAute] wEo] glolAM MEgte gAIF
7b AFEA olFolA FAstA Bk ' AxA el xAHA drEr)
3z 2 R ) qlon}, e ZxuFe) glojAd A@el HWrimz
L xulTol e XS £$4E ZAUsI, wolioldE AAUEE AA
gt Bastdch ol fAHA 2 E AR FE] A
gol auton olxct Alge] o] How ZUxe] wWze Foul AA 4t
WE T dRsAdo] Aol 29U} exolabe AlgshE B x|t M7
2} gro] upwbzicka stdch @, wzt Ve AxwEA 2L, AAY
Exolq Brl AL, nAd FEoA i AUt stach

EhE ZHFolol EUM A2 Axrt 5dAiziA] 343 FUsichrh o
2

2 453 U2 1S UehE e Hol B2 I BFE2H 3= o9¥
& 8132, 544 Vo] SA4E AL AMFAHME R 48S = A
o8 FX2¥c}

6
£ AA7e] AEE 0.6%(Lactic acid)E BE uf, §437d =¢
st 7lZto]l dizFe] 54 wls] 2RIPF HIHES tRE3 RARSt

ol Hol, IXIIFE #F7]Y 54L& HUUrL Y ne2 &7,

R7E AE71e £4& JAEa, JdeE Bole ARY Bl &3
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Holth AEE AT S48 AAAFNAN 5748 Frlole FAAA A

B8E wolAle Rdle AL= Uikl

A 34 enjzt & WFH F2EY FF7] Huid

of tizt ¥ U AF7] S430 nAE= I

A 9 AREZ(BER)S F3T Axe o2 gk

pH &= %4 3ol ti2F& 4.41¢0dl vj3)] ofsk& 3%FE /7L 5.24, of
et 1% IS 4,978 )RR} Bolv). 4379 At (Lactic acid,
%)& 0.6%2 HotEw], ¥k 1%E/M7E 3.2¢, olshE 3%HI7& 3.8
dojdlrt. S43dAY RS R 87%X106(cfu/me)o] H|3} okt
& 13871 55X106(cfu/me), of&hE 3%E717+= 33.1X106(cfu/me) 2
12 B R R A 51

AT U279 ZF 5748 39 ol FHE S4WINA] MM 3] 7Y
th olebE IxH7MEE §4 6d T vIxFRT} &2 FEE KA
%37 ol ¥ 743t BIJYL ot FEELS 44 A/TEY o)
Z

Toll uls] #dgo] worl WZH EFSEL JALEFEER} 1
=

ZE 7oA E2ldt FHujFo] ths] Paper Disc Method® ZA IRt
Bz AgE gul & SHE Ui Ydtestdt Az, WA

lo,
o
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Y2 YdehR|Qdoict SEE(pH, Adx, fAET), AASE(Z=E), B
de, $4Ee 53T Z2A4E S 2w WZH EFEEL AL F
EE5ct 23yt Az dotoy dizrEoh ARGl 4t A% HAUL
. e oglE FEES ZFIY ARIAES AU B
! HAEAZ AR EH AL

l

A

2

2. eujzt &5 457 FHvF AT P24 QL F5F7] §4
of njxl= 4%

Lojxte] ogtE F&E 1%, 3% Et EFEE 1% Z-F7] AR
F7rsto] 20ColM ABSEN FAFLZ pH, A%, #BdY, FAFT U
ARER(BE)ES FIT AxE o33} Zrh

pHE 54 3¢o] iz 4,414 Hl3) deE 158 712= 4.572 of
Z7BT} £oL} oet23%E b 4.0608 2T Nt} wiokeh &4
A 7)8] sb%(Lactic acid, %)E 0.6 Hot2ul, ofstIsdslts 4.2
d, ofetg3xH st oz ulsl ofe A ueldch  £43dxY
FAMES7E R TE 87X106(cfu/me)ol] HlE] ofgtE 1%¥7lFE 27.1X
106(cfu/me), ollErE 3%d 7} 37.3x106(cfu/me)ol2dtt. & ZF7] &4
7 257 el ARt tl27 A9 $4 30 ol FRE SHWIANA A4
A ztastgeh.  oRhE IR $4W7T F¢ dRFRUHEdS
o, oetE 1x¥7ITE £393Y olFd &2 FEE At £47d
o|¥<ql Zx7t Z4stdrt

757 43 BdY @ HEE o Zrh eunAt dyEFES
< IR ZAFIE 5420 B¢ R Ao s BUFo] gdrt. 2
o)zt E3EES HIIR A7 A2 dgEA} st

3 gFde ZEIjolA Felgt FFuldol thsf Paper Disc Method2
235t on, Qnxte AFE &u) £& FHE Y YIFYPE testd)
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drk.  ¥FY testA= 2ulxl FrEE §ul EHoIA 1.2m2] clear
zoneo] UERG ¥ FFH g LEhiSiTh

SQ=(pH, AR, fidF), FRASL(BE), BLY, ¥F3S 53
A5 FYs B Quizl EFEFES BAFIY AP dBEAT U
on, QnAtY ARSI EES 7T ARG A=l T3}
Ql FAEAR At A

3. 99

ZAx MY S Y @F= MiFAAE thFL R wWol o] Fo|H
$3 Z-F7)olchdt A uu|sicth. AX & FA R utelx A9 54
o] tHE ¥ ohetzFrle wiFARlo] vl3) Az7t Aehsla LvIRE ©@
ong 2 dyoMe enjat @ WA & £ oiE F&50] BFF
718 RS BN F AdeA] dotRiizt st

Qu|zte] RS FEF AT 95xolRt2-E 1:99] vl&=T Ztz} FIst
o 30ColN 24Xt FETF F2AL YIARAZ At sH (2
Zule27], EYELAYW 3%, Japan) 3}4] membrane filter(Whatman 0.2m)Z
g 23te] of§tE FEE 1% § B EFEE 15 ZF7] AzAe] Ht
3t 20Coll N AARSIAA ZAAHoR pH, 4tx, VYUY, fAEFs W A
AEZ(FE)S FFstdeh pHEe 54 3¢ o th2F & 4.41Ud] wvj3) o
BHE 1%8 7 4572 tRFET} Folen) ogkE A= 4.060%
tf 22} gl sA4 23718 Atx(Lactic acid, %)& 0.6%E K otSul,
oetg 1%V 4.24, oAEtE 3%H = iz vd] UR A4 U
Eluich £434x1Y] {AlFe7t o2 87X106(cfu/me)of] w3  oflgt
& 1% FE 27.1X106(cfu/me), o&HE 3%H 7= 37.3X106(cfu/me)
ojgitlh. AEE 2T Z$ £43YU olFFH KU MAF] 2

astgch ot AT 4V LY d2FRT} won, ok



& 1xB7HE £439 olF A &2 ZEE RAB $47d o)l ¥ 3
=7t z2astch BLdYS &3 Fz} o)A o2 EL 5437
s tixTol vl ¥dto] EUrh 2ujx} EXEHELS T AFY
2 dREI} ek ¥EYS FAFEIN B3 FEF o8]
Paper Disc Method® &3tsich oulxtel ABY uf 23 2¥Eo| of
3 B4 test¥ Az, 20|t FEIE ol BYolA 1.2m2] clear zone
o] uetutch

YRR AL ESFEES Mmoot 5ot S 1:99] ujgE 2tz Al
o 30CoA 2447 3ETF FEYE IAXE A3l 3(UY
Z4bs%7], EYELA, Japan)$}o] membrane filter(Whatman 0.2m)ZE o 2}%h
o ofetg 325 1x € BE FE EFEE 1058 24T HRAo 27
H7tstel 20Col A AYstEA ZAASZ pH, AE, BAY, fAHFS 2
ARER(BE)E &3stdrl. pHE 473 3do] ti2FE 4,414 w3
ofEg 3%MIITE 524, e 1%WIIPE 4.978 cRFEc Eodr)
%4279 A (Lactic acid, %)& 0.6%% B olaw], ojetg Ix¥77=
3.2¢, olehg 3¥HEIME 3.8YUolUTh $43UY FARFSFT 2T E
87 x10%cfu/me)ol] u]3] ofEhE 1%¥ 7} 55X10%(cfu/me) , ofEhE 3%
H7}2E 33.1X10%cfu/me) 2 thZ2 R} uf$ yolch, AxE z2e
B &4 3ol FHE 4 UINAR MAE Zastyct ok 1%¥s7
t 58 645 R} 2 FEE FABICE 548 7dolF A 4
sttt VUYL G FEELS SHAVDFY R Fo) vis)] #Uo)

wolrh 7R EFFEL oUeFEERT vt Ax] Yot gz
FRUME ARGl 47 IA detudch #$FES ZEIlA Ed F4
sitol th3l Paper Disc Method2 &P stach Wiael Agd 8mf +&
TYEo] ofyt FFtestyt A}, YR ¥FES vehiz] ggrh
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A 43 RRH Sl A3 AX Fiad @
R HE AR

1. 257] 47452 pH | 4b=e] H3}

7571 Azt 20T AN FAH22 PH ot MI=E FFY
Az, A2 A pHE 6.0, Atz 0.08xdon, ZHE7]9 pie ZtAs)
of AF 2.5%0] 4.20] Tdtsirir} AtsiA RAstHen, dxE A3
AFRE Z718te] 2,50l 0.6%(lactic acid)ol] TYIAL 1 o] F Al
F713ke B4E B AYAA AASY SBE vehigdch ety 2%

71& 20Cold APt S W, 54 F7e 2542 AREHUDL AFY 7d
olFole Alojxl= Zor AAHCL

oFg AE 609 AEY AR d432AE FAFI AuslY 2
0Cel AHZstEAM th2Fe] %48 FH7A AA 2.5U(6042H 0l =esidg
wie] pHilE 9 ZEE 24 AE Table 13,0 Uehjadch 5427
L 227} 0.6%(lactic acid)ol] £@sl= o] Aels Azt g vehjgdch
HZ2Ze $4371d A% 2.54(6042) 8] A% 0.6%F V&L= 39S
o cf2Ee] AtEQA 0.6%Kch 50%0]5t2 W2 A=E velhd VAES 7

2=, 223, 4F, &a, %, 422, 958, wzter, Wx], 4t
Ab, Abel, abwiy], MAx, oz, Ay, 2y, X3, ¥ 5o 430
grh. ol FAE A7t ZF7]ol tisty %4 7Y A= 0.6%0) =gt
Y mizbxle] 20T AYstEA APz TYshe VS FHsAS
o, 271 4% HAE 7l 2571 4 HUE BF 12043 ojges



ekttt

zb57] o Z=ot ciz2Tol 3] 40750 = Al Uehd AesE
o8, 5%, WUF, 4RI, 4, 2y 6Folgdch axrt oz
50%(0.3% lactic acid)o|sfo|HA FE7H30%014}) w2 RS F28, §
g, WE, MRZ, Al £9, 23, Az 9Foldch. welA 60F
AEE HAEE FolM F23, WEZ, A, 2y F9 12352 A=
o Teste 7S ARAIAR, AT Fo FxE tj2IFET} 30%0]4d
¥oroBg ZFET|e] AAE Al AU EXE AmHACL
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Table 13. Effect of medicinal plants addition on kakdoogi
fermentation for 60 hours,
Sample name pH Acit:iity. Time Hardness
Korean Scientific 'g‘L)actlcacxd (hr) (Sggg'l;c/ﬂ)
Control 4.20 0.60 60 1) 1,00 2)
2 Pueraria thunbergiana 4,65 0.25% 122 1.12
Fd o= Chrysanthemum sinense 4,83 4. 65% 134 i.11
A9 x} Cassia tora 4.63 0.69 44 0.93
a2t Chinemys reevesii 4,84 0. 20% 140 1.12
223} Lonicera japonica 5.22 0.18x% 150 1.48
47 Platycodon grandiflorum 4,46 0. 24x 142 0.94
&2} Camellia sinensis 4.65 0.26x% 158 0.81
23 Angelicae gagatis 3.96 0.19% 155 1.19
o3 Rheum undulatum 5.42 0. 20x 252 0.72
T Prunus persia 4,26 0.31 108 1.15
T2 Eucommiulmoides Oliver 4,53 1.31 34 0.99
ab3d x} Vitex rotundifolia 4.34 0.71 57 1.21
22 Chaenomeles lagenaria 3.99 0.20x 174 1.46
& Saussurea lappa 4. 40 0.25% 130 1.42
uhE Phellopterus littoralis 3.85 0.26x% 118 1.37
LR~ Imperata cylindrica 4.68 0.29x% 136 1.71
ELE= R Pachyma hoelen 4.64 0. 34x 126 1.15
ufl 2} ok Paeonia albiflora 5.59 0.13% 204 1.19
i | Angelicae dahuricae 4,67 0.38x 104 1.04
Widt4~Q  Cynanchum silfordii 4.72 0.21 116 1.08
ALAL =} Cnidium monnier 4.37 1.14 30 0.87
A= Sophora subprostrata 4.55° 0.27x% 167 0.75
AbA} Crataegus pinnatifoda 4,94 0.23% 130 1.28
Aot Dioscorea batatas 4,94 0.21x% 239 1.43
AP Zanthoxylum bungeanum 4.75 0.31* 104 0.79
Aul g Morus alba 4.96 0.15% 169 1.04
Ay Acorus gramineus 5.27 1.17% 255 1.24
29 Erillae herba 4.59 0.26x% 122 1.02
&9 Pinus rigida 4.40 0.27% 130 1.24
%+ 3%} Pinus rigida 4.40 0.31 112 0.58

1) Time (hour) to reach the optimum ripeness that shows acidity of
0.6%(lactic acid).

2) Hardness of control is5870kg

% acidity below 50% compared with control continued.
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Table 13, Effect of medicinal plants addition on kakdoogi

fermentation for 60 hours

Sample name PH Acidity Time Hardness

Korean Scientific (Lacticacid,%) (hr) (Sample/

Control)
Control 4.20 0.60 60 1.00
21585 Achyranthes japonica 4.27 1.39 23 0.88
223  Rehmannia glutinosa 3.97 0.22% 171 0.76
%ua} Cinicifuga foetida 4.76 0.29% 138 0.99
Xlo}&} Manfnolia liliflora 4,69 0.30 105 0.76
o] X Hauttuynia cardata 4.41 0.94 30 1.31
AV Ralipanax pictum 4.32 0.52 54 0.97
3 %] Ganderma lucidum 4,20 0.32x% 206 1.15
2 7}3] Acanthopanax sessiflorum 4.61 0. 26% 151 1.12
LulRx} Schizandra chinensis 4,12 0.54 63 0.74
2300l  Ginko biloba 4.57 0.44 71 0.92
S Epimedium koreanum 4,58 0. 30 203 1.27
QlX12: Aritemisiae capillaris 4.75 0.31% 131 1.21

thunb

z} ok Peaonia lactiflora 3.96 0. 20%* 147 1.23
=9 Phyllostachys edulis 4.74 0. 25% 130 1.30
2 3] Citrus tangerina 4.78 0.28x% 178 1.03
x}#M =} Plantage asiatica 3.97 0.25 135 1.31
HF Cnidium officinale 4,37 0.68 30 0.9
H L% Cyathula officinale 4.62 0.37 136 1.08
235 Trichosanthes kirilowii 4.58 0.30 136 1.27
33 Artemisiae annuae herba 4,76 0.31x 138 0.83
273 Zanthoxylum pipertum 4.85 0. 35% 153 1.84
9y Thuja orientalis 4.44 0. 25% 139 1.02
e x} Alismatis plantago 4.14 0.27x 319 1.33
E AR} Cuscuta australis 4.10 0.34 114 1.22
X32a  Taraxacum mongolicum 4.79 0.39 71 1.15
3 el Prunus armeniaca 3.99 3. 24x 148 1.22
8¥8.2}  Cyperus rotundus 3.90 0.21% 179 1.23
¥ At Scrophularia buergeriana 4.43 0. 30% 125 1.04
3} Carthamus tinctorius 4.37 0. 24x 219 1.15
= Scutellaria baicalensis 4.06 1.59 19 1.32
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Table 14. Antimicrobial activities of chloroform extract on the

several microorganisms

Clear zone on plate Solublesolid

Plant Content
(mm)

L mesent L. plant L. brevis S. faeca S. cere (mg/disc)

-eroides -arum -Lis -visiae

A2} 11 14 18 0 0 0.08
2712} 0 0 0 0 0 0.8
23 12 12 11 10 10 2.1
o33 11.5 14 18 12 10 0.06
Wy 0 0 9 0 0 0.06
uy 2ok 12 0 0 0 0 0.2
1 2 15 12 15 10 0 0.3
Ak} 15 0 10 0 0 0.14
Abor 0 0 0 0 0 0.07
23ql 13 13 9 11 16 0.3
Xz 15 0 0 17 0 0.1
223 0 0 12 13 13 0.2
Hcthy 17.5 14 17 15 14 0.29
PR 0 0 0 0 0 0.1
RUR-TH -1 0 0 0 0 0 0

oAk 0 0 0 0 0 0.28
uj 12 13 13 12 9 0.4
2 3 0 0 0 0 0 0.18
A %P5 14.5 16 18 14 11 0.1
ES | 15 14 15 13 14 0.1
%3} 0 0 12 11 0 0.15

3. § $259 ¥448 A4

2139 oxf & FEEE 2% 8 153 A 3% ER 154
A4S A3 A= Table 158 Ut &, L. mesenteroidesoll= ¥
g veEE $#&E0] lden, L plantarumz} L. brevisoll= AtAL &

2E80|, S faecalisolle AtAl, 23Ql T F&Eo] ¥Id4S /MRS



2 ZMEAR, S cerevisiaedls ¥IAZE UehlEe 28] ¢t
E22XF3 2 FE80 iy ¥F3 EMolA S22 E EHEY F
71 HA A FFHE JUepiideh. o] 5-2(16) 31F Y AES ofktE
2t B2 22310 @2 3288 B subtilis®} L. plantarunSol thit &
#3S ANt Ed AY i odeE FEEY Y3dol EFEEHT]
Eolcta st EEE o] F2(20) =542 SEREE EYoA ¥
EE Btz st wiepy gt oz IFPHohe v Lol
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Table 15. Antimicrobial activities of water extract on the several

microorganisms

Clear zone on plate Soluble solid

Plant Content
(mm)

L.mesent L. plant L. brevis S faeca S, cere (mg/disc)

-eroides -arum -lis ~visiae
Az} 0 0 0 0 0 0.18
F71& 0 0 0 13 0 1.48
& 0 0 0 0 0 1.0
o3¢ 0 0 0 0 0 1.1
LLERS S 0 0 0 0 0 1.2
R 0 0 0 0 0 1.0
Y 2] 0 0 0 0 0 0.8
AkA} 0 12 13 20 0 1.1
atek 0 0 0 0 0 0.3
23)9) 0 0 0 14 0 0.6
Xz 0 0 0 0 0 0.3
EE2} 0 0 0 0 0 0.3
Exgiy] 0 0 0 0 0 0.9
2] 1| 0 0 0 0 0 0.5
L8R 0 0 0 0 0 0.9
uhab 0 0 0 11 0 1.7
uy 2 0 ] ] 0 0 0.8
Z oy 0 0 0 0 0 1.4
A2 0 0 0 0 0 0.2
23] 0 0 0 0 0 0.5
%3} 0 0 0 13 0 0.8

4. 33 239 4 4B

Z3% 222X E 3250 UREHUE ¥FEE EHY d ¢BES
ZAE7] 98t R2EE 60°10071x] 10CTA LR 1A dxeyt
¥ S faecalisol Tt L APL JFFY FAHFig. 5), 100TA 1
A ZEere] dAzlel YIMME F3 & A F7]7t cf2e} v
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Fig 5. Effect of heat treatment on the growth inhibitory activity of

chloroform extract for Streptococcus faecalis KCTC 2011.

5. ¥Fd B4 pH B
X3P EESRXE FEE0 UF Holdl: ¥IYE WY pHAFES
ZAIRY Z2H(Fig. 6), pH 1713 oM = 83 W3yt A it
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Fig 6. Effect of pH treatment on the growth inhibitory activity of

chloroform extract for Streptococcus faecalis KCTC 2011,

6. 2 4% 24 9 pH
2 Aol AHgY F39) APTM U pH = Fig. 73} Fig. 8o Uehd
upe} et
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Optical Dencity (660nm )
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7. & A= 53

222X F F22Y HL AMIe=E SHY ZAzb= Fig 94 Lt &
ERXE 2299 HA Afexzt 1Y FPEYA S faecalist
20mg/ml G, FAVFQl L. mesenteroides, L. plantarum, L. brevist

Smg/ml 2 71 wigton, ARl S cerevisiae= 10mg/mi-E LIERWCT

. mesenteroides
. plantarum

. brevis

. faecalis

. cerevisiae

Growth inhibition(%

Concentration{mg/mi)

Fig 9. Minimum inhibitary concentration(MIC) of the chloroform

extract against several microorganisms

8. 223X §F 289 =4 ¥4uH
XZP Z2E2XE FEES 580mg/m7tA] FEEE FIRRE wix]elA
T FAE AR A2, 3% 483U S faecalist Fig 13, fitad

L. mesenteroides= Fig 10, L. plantarum& Fig 11, L.brevis= Fig 12,
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222l S cerevisiae= Fig 140 UER{ vlel 2t}
a3 A S faecalis= 20mg/mlolstoll A 12A] 471X & Z4lo] &
2k F7Isicirl 3 ol A3 24AsIAR, 40mg/mlolAs FA Ax| &2}
& Uelhde] 80mg/mlollM= Ad&o]l ==t
SAHEQl L. mesenteroides= 10mg/mlo}3}e] FHELE H{T iR M
Zalo] 3zt F7IYE HPou} AT o|FHEE XA F FA]
24351t} 20ng/mloll e SAE| Tl ), 40mg/mlolAs FZAlo] AAEHY
th L. plantarupd 10mg/mlo|3te] FZES /Y wiAlolME 364 2t7t
z 2318 @520l HARCTII} 48217 ol FHEH F FAlo] AAM3F] s}
o, 40mg/mlo M tiL FF2lo] JAE T} 80mg/mlold Awts] b
ot} L. brevise FZ&E20] My xlo]l: 9lon} ujokalzte] £}
$tof uwlel Ax} ZI1stdon, 40mg/mlolA ZFASICH7} 80mg/mlofA ThA
ogAg el HRQ S cerevisiae: 10mg/mlo|3le] HEEolM= 23]

¥

e

2Ax g on, 40mg/mloffidd ciERFRcTE 47 ZhAsiei oo, 80mg/mlofAd

il

4 Zastgich
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Fig 10. Effect of growth inhibition by chloroform extract of

Taraxacum monglicum on Lenconostoc mesenteroides KCTC 3505.

Growth(OD660nm)

0 12 24 36 48 60 72

Times(hour)

Fig 11. Effect of growth inhibition by chloroform extract of

Taraxacum monglicum on Lactobacillus plantarum KCTC 3108,
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Fig 12. Effect of growth inhibition by chloroform extract of

Taraxacum monglicum on Lactobacillus brevis KCTC 3102.
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Fig 13. Effect of growth inhibition by chloroform extract of

Taraxacum monglicum on Streptococcus faecalis KCTC 2011.
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Growth(OD660nm)

Tivesthaur)

Fig 14. Effect of growth inhibition by chloroform extract of

Taraxacum monglicum on Saccharomyces cerevisiae KCTC 7904,

9. 259 LYY ¥I4 U Yu|PE B

X3P S22XE Y F2E8 3 ¥4 ELE LYY 5oz §
o AZEHst d2 Jab, At dmEA A 60xHES EYHE
o] Y™ S disc plate methodol] ¥t B& A=A HE FHdl 2zt &
Fofl ot A xS FAMY A= Table 1634 Ll

A 2 18 8T A BF 60serE EY¥EolA dAY
gAYt VEtkted, GHHEY EHEME 60%mttE EYHER
the W27 tf 739 #5of sl FFEES oot ¥ ¥ E
L= | mesenteroides®} S, faecalis7} T2 dFote de| okzte] 3 H 3t
& R4k AR FeE AldolMhs o] 60T EY Bt
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X
%

F2E9 Y Yu|PEYE S FFY A Fig. 168 gk 449
fractiond BulEHEE AMEAE ¥ito] 71 &3 1 tiol Al
gt 60% oighE T2l EEWEY 3o ¢oldch ol ¥t Aate o)
uiz] 7} mAjuiA R Edol o & A2 FFAol tigt Bl 2o
It GFEr] oEe2 Al &, aAAodE A
o] g F2EY EelF 4o ulel FFE EFY HAZE 7
FFol tht 4ol dekd Re g o&Hct (13)

Table 16. Antimicrobial activities of fractions from chloroform

extract of Taraxacum mongolicum against several
microorganisms.
Clear zone on plate (mm) Soluble solid
Solvent content
L. mesent L.plant L. brevis S. faeca S.cere (mg/disc)
-eroides -arum -lis -visiae
Hexane 11 0 0 10 0 0.1
CCly 0 0 0 11 0 0.4
CH,Cl, 12 13 15 11 0 0.5
60% 17 15 15 14 10 0.2
MeOH
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BHexane
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M 60%MeQH

Growth inhibition(%

Fig 15. Antimicrobial effect of chloroform fraction in Taraxacum

monglicum on the growth of several microorganisms.

10. & ¢

F2olA ] Al E AAlste] BEG S =
A GBAEE oREHE HEY VAEY EFFEEY W A5
AREE ABAAT AUeAE AuhMste £
=& HEGLRE SERXFY E2 SYFET ZAY v W oA
Hogoll sl fatd 9 AMRER 53 Fof sty dFVEE &

o R

>
rof
bok
H
N
3
oX
in
fr
2.2
e

@

e
>
ng
I
o
})
_\;‘!
=
nﬂ‘.
é
&R
X
re
o
)
O
K
ol
2
e
4‘&
Ei
ne
flo
fe
e
il

—111—



B2 53F% L. mesenteroides®} S. faecalis®] 2@Fo|M a7
Eluted, 53 fidd 3% H BASAN HE71 Sng/ml2 SR WA
uveltch xg 22X E SHFEEY ¥4 ANEY R gFgol
ZHA S faecalist= 120C. o4 3087 71E% Folx o] S A
onf, pHe] Wl B3-S w2 vt Telu X3P ZEEXE £Y
F2Eol ndEY FA niXe ¥ AxdulRHo gt A FHed
e AnE Az, ¥3Y S2EXE FYRFS2EY =Y ¥IFVHL
iR fabt@at oy JAHFU S faecaliso M= 40mg/miolate] My
| ZsiA Uelyton), H R4 S cerevisiaed A AZoll u|3} 3tFo]
oFstA Lielutct.
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H 2 MFoH. 37 22X A4

A1z M

S2ttete] AJAEY FFE WAZEEA ofH YPRujgRel ¢
2l8] 71Zol Aysin} by del AgHeEN ¥¥ 4E3 AR
AFEHI e ARolch Fdol njPE wiFges Bitd Tiof 3 F
shy el 2airl dojubs LaLPol AW A7Vl 4% EEY ¥
njg} 714 8e] B BARECVo] Bz WA FH A7 Ao
drh ol ZtzolAM Y &2 Aol &Y + gle vdES
Wz g2 FAH & Aejolrh.

BF FAL A€ dEo felveieln g A7t AL o] 53
o= EFsta g2 ARV Y FFL2AQ A& ®ol7] i3
T2 ZxoA dF5 o}l 3t B A3xbe AAst e AF
o224 &S il WY YA FFF T8t} Ak £ @
FolMe o] AFo2 Baso] X Fold FEHE Fol B YA
HA& Z¢ #ashe AEY &3E& stz A =E stach AUE L
A ABAFO] AR ¥ 7Fsd FEE WY AS B3 %
3L B3 3 JAFF7E ARete A& weWlch  oju] TR koji
o= theel TR7E EARUchks ARdol WA, 2L, Ffol wa}
FRF4E FI/RIHE Aol RaHAr®®. #RE b AgshAA
SRE daste gLz} JlEl] UG ES wEH, tif-Eel vidd &
22 Az3Pel P&shs AEF UFE2 @377 B3el mel =l
H3 g o] 483iA "otz
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Saccharomyces rouxii'®®Zolle SLERS] Atubyd  {HER

2

Zygosaccharo-myces salsus, Zygosaccharomyces japonicusk Qlit]], o|H
< 1Mo Yol A FHEA Atutg FAHSHHEA HAlst AP
ofel AAFor oy 7Hrke ¥ax AU Les P
H2E f33 ZRolW AaRelr] Rroke siie] e siRFE o]
th ol RE Z]&2] Rl EE} TlE wte HRolI] ufiel ARt o
g ztevia B4gch o] AR HALS YA AT BEA A iy
A3 AEc 213 e WAshH wWASt= Saccharomyces rouxii?]

FHFoly Pichia, Hansenula®}t 2 F3l4 nlBEe] HAlE uty] ¢j3)

oju] ZtAe] B EA|E A POBA ester(p-hydroxybenzoic acid ester)f{2} oF
Algkat @ QrAlgFate] Na@Bo] AM2E T gl ARoltt?. gy} ol

71 BREATL Y EEolr] el Aol R £ ris W
2% = Qe FAlolth old olfE A Hdo] 2zst= REAe ¥
Aol Al Z¥ AdAolrt. 2 A= BHAE T gy i nAy
2 HA3 o] njdEo] ¥IFYE e FEEEA Mz =aL A3
stk

B TS Mg o] znl§ AFogA WaEsAEY Aoz
AHE de] o fHAL ned ¥FAE, YL U UNHYEE
of ¥ gelFFEL olu] 3] A Aol I nhee B
"ol A FAFAE, FUAE, EUAHAE U dxBouFy
A Yol T Uehle Aoz WA

ohsFoll ¢F 0.3%-0.4% &3} allicind Gram PP FH GranIAF
o] tistey E=xje] wole} o] AL JAsts ¥IEAEE /A Al
Aol iyt o2z glgol RuEdrh nhso] 2§ Y oofgow
oA H AL vhge] YFotu|ite] UF4 allicino] EiEHA u}
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E 58 AFAuEEE 884917 dEd Aoz Busgdc

A2 ohed Auisict d29 A3 ofstA "ol 2 B
7hete] BEQAAA, B4 ARt Hel2 HE dAvh UE™c) 3y
HA 2 4§ garlic oil & F¢ flavor?] Z=& ARY ulse 200
u], Aohze] oF 900sjol] Witclz ¥ch. garlic oleoresing 3 A il
o] Zxof glojd Az uhze] o 128, Anhkse] 50uio] MFHci 3

"y

th

olof & dolMe oy HAEN A vhss BHFuZFd oit 3

HABE Yol yHEA 2F H3FP3 Y= vHzolA oleoresined 2
st A BFEYS FAAstch
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A2 AENE Y wy

A 13 ddAE

1. 5t 4 4579 3

5 ulo¥oll A}8% PDAvRZ] 9} PDBui=|= DifcoAte] AFS AREsale
o, AL AutEa ode Fujgdo] Role AFS FUSHAIL, tartaric
acid= MEIu=|E mtS 7] 98 PDAuix|o] Hrlsict. E2|3 F3FE 53
8}7)9)8) APIA}2] ©hEad kitQl API 20C AUX(BIO MERIEUX, France)& A}
£3tolch.

2. AAE R Az

2 AUgold ALY Thed DAl EoR 1997d chaAl SAAl el
28t @AL AANL AREAVE sied vk 2282 YL 4
shalch.

RITest 245 VAEE 2514 HA #7802 22004 5227
AL A123tgct. B Test: 160ml2] 7]} 7121lcn, ME 13cm?] H]
ge Argsiact

A 24 AFYH

1. 33579 el

HAEgog 2 F Fulst &7t ST RS AdEste e
e whyog FFE Ee|stgct. 0.85% NaCl7zl mld Eojqle Al Ho
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e ¥3ES 1nlg 215t Y & Aol EF 10° 71x] 2443t Z1.& PDA
ujx|of] Wutzbstgct. 30CollA 484 2t wi}sted Domain &2 283 F
22 Mg}, Tartaric acid 10¥S 3 718lo] e MEjux|ojlA o]l &

F2E £l AL 2714 wel FAE JIM, CHSelR 7zt estalch

2. ¥Ry #AAL T Je}Y 53

& BEIR 27HA] 279 53 A DA ol 2L T F H
5 ulastach Wd2 ok ) Slide glass ol 3/, ¢ WS
Yolma]d 1 ollA] CHS Yeast®} JIM YeastE z}z} gF wiZo] uwir QA
¥ v}2 F Cover glass§ Hi 8|7 wi&E 40012 A3t CHSe}
JIM Yeaste] FelE o FAH T &, vlasty] $j3f ARE =Ho

stodct.

3. API kit& o]-&% B33}y FF

xatAofA AR API kit £7FF A2 SRR OZ 5oz API 20C
AUXE Ahgstth o]Ze wta®E BaA AR F& uel: Zeo=
A kit®] AH§ manualti2 wt2H ®Hch ¢lofA et ERE 3UES o
AujgS 3 24412 o]AL] HRE AESIA S, 0.85% NaCl&ojog 234
ML 3 ¥ kitE c mediund] ARE FA3} AZr}. ©]A& ampled]
coupuledi] HF3} pasteur pippetl 2 2t FZE Wi, 30ToAM uj

QXshE A 24A17F, 48X|Z, T2t AR AES ¥sty 7| Fstoch
4. BAY o Y AY
Anjel FAFTRE &4 22 ¥ plated] AYZ dWZo] 2)8)A PDBIL

£ flaskol]l Yol 2 42 ¥ 30T wiR7]olA 3d T A wjgy RS
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AHg-stgdch. 39io] B3 wid) 160mee] £718 A5% ¥ @Iy 13
< d|dojl 50med] &7l 100med] PoirM JIME RO} CHS BRE 2%z}
Hldol&= 5m¢, R7|oll= 20mE Yoitl uldzl £7]¢] control8& Wi
DS BRAFUF Hrlsl FII7t EoviAl U= E » Wwgsia, 30T
sig7lol A v}t o A2E 2| AR

5. Oleoresine?] 3%

Uty]sto] offA]] olsol 6F 2] F718ulE ol &3l oy w|&E 73}
o 4B =2 FAHE ¥27 Ul AHE FE(80strokes/min,
15cm, stroke length)A|7]@A] 223 &= of2}(Toyo No. 5A)3tdch o
of ¥4 FMUEFS 7Iste] WYadidld 3y WAl £E& AAS
3 7Y 5F7E 40CoA 53X A oleoresinFFEZ sty on oy &
E2548S FF3talct

6. ¥4y H¥E

ZuUe] ghepytzt ofd A2 Qe Folu ilollA =gl ofge] NEE
2§213l] B2 BHAL o|&FlPT}. o] HAXRE 7S AlgIlPL
o, 10g2] £U3H A]®& methanol, chloroform, H;0, hexane®] Z}z}2]
f71-&nloll 34t HAsta, 212HE o AWYE evaporatorE LUl E
HAAADF HAAM A g2 PgEdct

B R 2 A petri dishol] 7]&&8iA] (1.5% agar)& Ho] SRAUF
55C2] 4=&2}o] ulg] flaskoll SH|3NE F5&ul=x](0.75% agar)oll A|BF
of A aF(ufA]: YAlu)FF=3ml:30L) & Ao HI/Y ¥ EysiAd

tlh 7158 wixlo] FFEuIAE 3¢ Hol A=A EXAFH I
FEES €Y discE EUAE ol UHAZR, 0.85% AI(75u)&

—126—



pippet 2 2 disc#]o] Hoj=a AAEo] B2 disco HIUES YisEs
SATH ™. discE A184 BIuha] $jof ol WA 4T WA
1A 5t FAIRE T 30T wlYg7]olM 24~48hrEQt vl ¥, disc
FR2| clear zone?] AZE FAFATE 24 AR AF X9} Hrir}
Uehhs A8 el HeE Zstoct
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H 3 & A&y

A 14 A E2] FIYEALH

1. AR Z3ey 3
=R2 APl Ale] ¢ Test kit2] identification indexoll A3l i
2} o] FFHACL

CHS®E 2
-+ 0+ - - - + + + - + - + - - - - - - -
0 GLU GLY 2KG ARA XYL ADO XLT GAL INO SOR MDG NAG CEL LAC MAL SAC TRE MLZ RAF H/PH
Ident. :

6052000: Torulopsis maris %id= 99.4 (ADO 16%) (XLT 83%)
6052004: Candidas rugosa %id= 68.9 (XLT 79%) (ADQ 5%)

Torulopsis maris %id= 25.5 (ADO 16%) (XLT 83%)

(HYPH 16%)
JIMER
+ + + - - + - - - - + - + + - + + + + +
0 GLU GLY 2KG ARA XYL ADO XLT GAL INO SOR MDG NAG CEL LAC MAL SAC TRE MLZ RAF H/PH
Ident, :

6406273: Hansenula anomala 99.8% (Hyphae 86%)

6406377: " 99.9%

271 AE B CHS SR Identity 83%2] Torulopsis maris% 3L,
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JIM AR Identity 99%28] Hansenula anomala® FRT|QcHFig.1).

278 ¥u|F A AAANE 29 Fig 28} Zrh

Hansenula%y& FXA} ARFo| &3itof, wjdde] kg ¥HAdso
Pichia%2} o] Atutg 22 U3 2ct RBF ehthyl acetate?} T2 ester
& A3he o] wrh AANEE T3 2ol Pichiadzt tiEch ©Y
UEd-L Fol utet gAY vjdsiy Fel = olelFUS 3= Zo] Al
th.

Hansenula anomala’= Hansenula 42] th¥AQ Fo 2 Ix}E 3Asla
Z2ks Ui FAS A Expyolrt, ARzt T2 esterE B3
o AF 5 FHY Fo TojUch MEE ¥, UEY e EINY,
THMFEAE F B 4 don A2 Fel o3t i 4"t A
Zake B2y, 121¢Fol 1~4718) ZAE U8Rt AAgS ol &3t
glucoseH A E 3ln, 4y o|FFY shts WEE Yrl. Fef}Ad 2
pet B FHY BE B B¢ (HSEEE Torulopsis mariso] Q3L
JIME R Hansenula anomalaZith o710 A Hansenula anomala= Atuti
B2 oju] oe= glrt

(A)

Fig. 1. Application of API 20C AUX for CHS Yeast(A) and

JIM Yeast (B)
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(A) (B)
Fig.2. Morphology of CHS Yeast(A) and JIM Yeast(B) isolated

soy sauce by using electromicroscope




2. 8% Testd] 43}

vid} §7lof ztzt P} A Y3, JIMEERS] CHSERS 4T
YolA controlZt #Al 30CelM Fx wgy A= vk Aok
(Fig.1). AAMH oz ujdo] §7Ht} v T HIHE HIY + 34
3, CHSERE T vids} §717F JIIMERE FY¥ ZHc) WPk
AlZtol o ok, =Y WAEE= FEE Zch viY 7~8Uxfol CHSER
ZolM HA FEo &3tz wig 10d#o] olF SIWstA uw|do] F-Fof
3t&-2 Fig. 2014 ¥l & 4 gt o] ¥ AR & A3 T¥ol

A e FF BRERYE TIPS

4z

(B) (c)
Fig.3. Swelling test of Soy sauce added Yeast: Identification from

soy sauce

(A) Sterilized Soy sauce (B) Sterilized Soy sauce + CHS Yeast

(C) Sterilized Soy sauce + JIM Yeast



3. Oleoresin®| &

A Mol oix|Z ¥ 20meshe] A& FHAIY vhs visE 20g o 63
o] {71 8ufS suiak 718te] 25TolAM 1A% B¢ A& FEAZS w9
oleoresin4~&& TableolA] UehHIct. wmethanol & AHg3t 2% B¢
Z2480] 20.3%2A 6%F9 R/7I8ul FolH M UL, 3 thEol
ethanol, acetone®®.E &3O} ethylether, hexanes2 F8&°] 1% o|U
2 33 Hzsigct. olHT £&9 Aol Mg {uiY FPA ] e

o7 BztEn 2 Agol| AMEY nhse] £ ©ol 64x0li 18] 1Y
B9 cjfo] she3tEqe HE AUYUTHE diAE J/do] 27t methanol
o] hyrophilic component & &3] ¢-73l= oleoresin F£&of A3
7oz oA 1Yy £2F s53F F &uls H4AE uf ool
Ltol 2bF381AIE = pethanol®] $A AAJL tix EA7F "ok EJ nhs
2] overall flavorg 293l HdECZ A nis A 539 0.2%3x &
8% volatile oil o] Qlo], o]Re =4 F 60%= diallyl disulfide,
20%= diallyl trisulfide @ 6% allyl propyl disulfideZ} X}x|3h=d
olg 4 —3?:% aRHog a3 J £ Ade fUENE W2 A ¥
ol 1]—:—7} £olgt AEoldrh

Table.l. Antibiotic effect of solvents on loeoresin extraction

from freshy garlic

Clear zone(cm)

Solvent Yield(%,day basis)

CHS Yeast JIM Yeast
Methanol 20.3 4.1 5.5
Acetone 3.8 3.8 3.6
Ethanol 6.7 3.6 4.9
Ethyl acetate 2.5 1.2 1.3
Ethyl ether 1.2 - -
Hexane 1.4 - -
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4. Paper disc§ & o]-8% YAFA4H

/7180 £2, AT Y WD FEEL ol §3}e] JIMe} CHSE RO
ot FFY testE FtATh o] FIHA] AR tiled YFH L = 5
A8E 271918 22 8& wiRo] clear zone F/Ad8H= petri dish] disc
Fao] A73g FAsiect. 1 FAxbe ol Eo} drHTable. 1).

odaj7je] M 22B0] clear zoneS HASIAT, 1 22ES5L nj,
27, %3, woldd, deive, AR, WHARFolgdrh 2F JIMARY
Hansenula anomaladl A& Role Id F2EL vk, 37, #3329
7Ztztol =], O2FoME ulso] 4.4cm, 717} 3.8cme] clear zoned ¥
Astod 7} Q71 Zich CHSARQ Torulopsis marisol:= upbso] 6.8cm
9] 2 1S Y43t RujARois) ek BEE RAFAD, B2, W
olgl, daipe], AR =7t Z7 BHE BRI, EY 3.2 o

clear zoned A3 o] nhE tl2eE 717 71 ZAcHTable. 2).

(A) (B)
Fig. 4. Clear zone of media added natural preservatives

about JIM Yeast
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Jot ABollM FFEAIL Arhe R Pl E3] Roj o] 4A7}
AlZo] BEFZAY 7|5E JAL YUths AL AT §1= vl g2

AR
3X
-3
s

&

< ZES tigo] E Zojrh. A JIMERS CHSE RO Y28 S
Bl HAFEEo] AY AFE otefol AT

 H¥ZAE PFelstd e Zrh

WEZ0EE Role TR F3717TF WAL + & B FH
A FFE FEsidR, #5729 ulFel A% PendAad H93} API 20C
AUXS] BB kitE o] &8 AU B4 & ZAY A JIMERS CHS
B3R Y 2}2} Hansenula anomala$®} Torulopsis maris & 3R x| glt}.

EZE o] E2[H ARIL WYY AFUS HAstigls 4 ARl
TR ARE 7 Yolgo=24 WP AFE AR & 23 HA
BHE Fddte njgEoldrt. AdA s F84E VAT
Z AFY &4 WA 3oz Holshe REANZA YIREAT} ofd A
opzfit ozl T2 HA FHES o] & VAREARA AR7H5EE
AlEsty] g5t SBBA R it P AXE ZAlstgdct

O A AQAFEESF JIMERQ Hansenula anomaladl) 3d3E X A

(3

BE nts3 3tekxjel ), I, wWiko|ddx, CHSERQ Torulopsis
marisolle 333 4t A8AEQ vy, WPoldd, HeiWel, 473, =eiA
dth. 21ZoAHE nhgo] CHSU JIMERO BF Flojy 84S Bo 7%
Huide] A YgRFAZAML 7Hed & AASAch nhe2 dollA URic)
2 2oy A" gAY NEEA 2 ol Jlel Bej#dL oln
AES o] Fn} ot o]AE AR o|gsjE of NP FFVYY A
A 9 ohse] E5% ¥Yo|dog A AFEY 785 W 7138 ¥
2E AU 9ogzt AAZTL olof oln] AFols nhed AHEHI ¥
W] o] Fojx|3l gl IFoA Oleoresino]l TgE AF7} A o] Foix]
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3 odth %3 BEGI g ddog Uxsh: nhe vlaaM o B3
o] gl Zlog Hol oA g oI} JlEl ARl F/HEE AME3H=
Aztsi gt shzlct

ZH =il F3o HAlE AAs] g3 AHEEE AAREAY A
F7t A AEo|A o] Folxol Foln, FF FujUAFE 22 T3
sta, 2 Ruigol oit BFEAY ©o] B} U] o]FojFol A
7t Adsxd AQ BEAY Y st ¥FY S B4}
= B2 48 1o FAe UW} dFE o]FojAol S 3}
& 4 ¢lg Holth zela, uhsolAM ARE oleoresing] FTAFL A
& ¢otiy] #13 FAet BAY dYPo] A FAR oo A oLl
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Table 2. Antimicrobial activities of natural preservertives
against JIM Yeast and CHS Yeast causing soy sauce
swelling. (cm)

JIM Yeast CHS Yeast JIM Yeast CHS Yeast
’&ﬁi Clear zone Clear zone A h% Clear zone Clear zone
4t - - Fajulate] - -
REESS 1.1 - 274 - -
ujztol - - gl - - -
Aes - - LR 1.6 -
Hog - - i) - -
as - - EXB S E ] - -
2323 - - Ef2pLbRg) - -
el - - o ¢ - -
%2 i1 - BextEel - -
SR 1.2 - g - -
ALE - - E19] 3.2 -
sy - - 524 - -
AopAd - - R71FE - -
ks 4.4 6.8 o F8e) - -
2% - - of L 2| Al 7 - -
Edel L k| - - IFURd - -
wdolgl - 1.7 P - -
wgol g - - &M - -
efpe - 1.5 E S - 3
3 - - Ao} - -
A4 - - +33 - -
el Ed - - vl ey - -
Ed e - - A% - -
zaa - - o}z}xjot - -
7% - 1.3 IR B - -
uts} - - EdE - -
LLpAZ 1.2 - Fhijel 4 - -
35 - - AR - -
28 - - fOR-F5 8-} - -
2z} - - ojrx - -
LED - - 2ujz} - -
29 - - zzxa} - -
BEE - - e - -
AR - - | A= - -
Hut - - | wzy - -
s - - 27 3.8 -
24 - - | aaz - -
= - 1.5 i 3.6 3.2
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A 3 MEAN. sHEEN AT

HNia M &

2433 Araliaceae)oll &3t Y42 2Fe AMeoR Uit EE

ol B Aol srh Aidel iyt ofel¥ Hzo] AfH o=

o

2
o] &X 3l glo] 1 FjTojl ubel Aatxt, A4, A4 AV, i 28,
F 2 5o tiey PelE Az Fuigel da] g
gl Uzt SAEE ¥ ztelE A3 ook @ date] iy o}
gFstn FEslY Bast e, g, Vags *Y guyn 7O 7 )
2 2%, gy BgAEtY S oyt #xsl BaF Yl
T Ui o8 7iA] dlgd EAS ¥R oM migEY SR
Atz gol F3E FE o oA ook ¥4 AFY FAEL F
ARRE Fubold] A Py o] AHH ¥R A A
22 RIEAUch
Ju 27 dFEE g deElis 9 FEdd B a3 F71
Hi glon $£4te] AR FARAE AT AH AW A3 AY
olFoix 9lz] Qrt HIT An|x3o AHE¥HTIY ditel] it UM Az
Ate] 4ugo] 2 F7iE R gloul, 449 EATEES AU &
A A7t njAs #4448 {5, AY L A2z JHFeix Y EA| Ao
A fE= dch $4H2 AA HaFel o] AP 22 V] WE
of A3% TFL st wetd] WEAY dIYES AR H o] A
Wb dojutA "k whebd ARF] AEA JHx HolAlw /-F 3

1A

» -

_E'

X
o

u
+
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olub 44, EHFolH EQu|PEelL} HFo] A e@sel EAAsL
gojubrl 42 Eule] $EZUS YARAIL olPA "ot AT A
ofajel AP os cA U MA A o] We] o|FE I glch Abae}
ghatzlae] B3 ssdgel Waoln Aujzd, &=, EF Sol ol
7} Qxjut thA R 2~5% Helolt}.

Fold BIH AU dFE 19769 of'” So| 4L & WS}
of AgstATit Yol sEste] FAAzg 48 S0 Algshe @
FE $3Y vl gloy sisA 22 AstE FAAR HHo| Barsid
285x] B3t ol Aol "l 444 0~5T9 AN 1374
oJUE AHPF dafites Agsls wd Axhubdo] $8¥HI Ug
wolch Uit ato TN §~1040] MZE WIBY FEHz Hojol
sloz fEAeiae] iz AT A2 FEAY BAS Susin oo
74 W $F2AE R 2 BAEoE tRHI Qe Aotk

YEEQATA A A2EL dF ALY Ak FUAZ AHE
ZE3 9ot Axzixle YE8Liy £¥7d &Py 2~34E ¥
Ag Az U] 7| EQdels AR A8 sHEsta Al Yt
022 AL Sitol nlgBe) elstel 4A EujElel AT APY 4
o7l iR os wetgch FAAZE AME dF TR sHEetan gAY ¥
Arg Br} gol gatshy] slsiAt &AL WRANSA) Agude] @
Yol Wesiciz Bzych

apetd 2 A FuiE S Ryl oBEES Fel FFsIL ol

chstel WulgE WY 7H e 222 L FRALS AN 4
A 2r) olzel w3} ol HAAMRE WAs] S4tel A ge] Aok

F229 ¥E&ULS BAstact
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A1d Ad A=

1.

+
23

AL 19939 12¥ thHA] FAE 4] Z4ARIAREME A 750g(1
ah 15 B 3719 RE FYUste] 2ol Eusiy FulH =48 Al
2 AHgstoct AR TlFY RelE 43t A8F wiA|& Malt Extract

agar(ME) wiz]2} Nutrient Agar(NA) wix]|& A}-&3}¢ict.

2. #2494
7t et AlmY E £2E 24

o AE oA 4o Ao AREH B W YA T oA T
2o 19%E FUst  AMgSIAR, & F2E XA AHEH oA
o] 37+ Table. 13} Zth Ao E§ F2E9 AzxE WA E9ld 2
o}H|E 60-80 mesh® 28 A& 100 g & 1000 ml 8] FH/HTE 7}t &
2ol 2447 AR F2sle 7Y wHste] Fufn|EE A S
Ao o] g3ttt

uh Ao Az AR 2 24

F BEY F3ol A ABoAlY] FHRE Table. 28t Urh X,
20252 34F2] PAAE Dean-Stark Fx| 2} FA T/ FEZAE ol
B3t BRAEEE AR AE3dt. AAAEY vlas A AL
BEAZ A2FA AFH FEAE FYstd AHEISATT
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Table. 1.List of water extract preparations

Contents Contents
Acori graminei Rhizoma(ZGE¥) Morindae Radix (BB#R)
Agastachis Herba (H8#F) Paeoniae Radix Rubra (iHEHE)
Asiasarum Root {(#E%) Rosae Paevigatae Fructus (&#8F)
Bitter Cardamon (&4%7{) Rubi Fructus (HZF: XxHBE)
Cinnamomi Ramulus (&EH:) Rubi Fructus (£ F: THE)
Cinnamon Bark (¥Ef) Salviae Radix (f2)
Clove (TH®) Schizandra Fructus (&% TF)
Epimedii Herba (E¥TE) Spirodelae Herba (BERE)
Ginger (%) Terminaliae Fructus (§F)

Male Fern. (B®)

Table 2. List of essential oil preparations

Contents Contents
Achyranthes Root (4F) Echinopsis Radix (JFK)
Alisma Rhizome (%) Ecliptae Herba (BHE)

Angelicae koreanae Radix (%)
Angelicae tenuissima Radix (&)
Apricot Kernel (#{:)

Araliae cordatae Radix (&%)
Artemisiae apiaceae Herba (¥)

Fargarae Flos (#%4&1E)
Gardenia Fruit (l&F)
Inulae Flos (fEHWIE)
Korean Angelica (BE)
Lithospermum Root (3£%)

Artemisiae capillaris Herba (B %) Melandrii Herba {EFXYEH)
Artemisiae princeps Herba (%) Mentha Herb (J%[)

Asiasarum Root (#3)
Atractylodes Rhizome (#if)

Peach Kernel (i%{)
Rehmanniae Radix (33%)

Atractylodes Rhizome White (E1f%) Sanguisorbae Radix (3b#)

Chelidonii Herba (E1/H3E)
Chrysanthemi Flos (H %)

Schizandra Fructus (HBRF)
Scirpi Rhizoma (=)

Chrysanthemi sibirici Herba(JLE§%) Ulmi Cortex (REK)

Cirsii Herba (thA])

Zizyphus spinosus Seed (BAER{)

Codonopsis pilosulae Radix (B2)
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HM2zd A3 YH

1. 4 ¥ £ 9 &3

T4 F3lFe el FIE F4E T dElolM 224E o] a3
10 mlof 10" ~10°7hx] 3]Ajslo] MES} NAWR=]o] Zbz} 100 %] HFs}e]
30CollA 24x1ZF viegste) A colonyE AdEj3talzn, uldEe] FRL
3 oA T colonyE AEjste £e] #3 EFYY X & AES]
f13ted FeldH, v, YA AFGE APL kitE o] &3l A4St
geon, AEH APt Z2AE MY F FedY T3 Microbial
Identification System Aerobe Library Ver. 3.7¢]of wig} AlAjsledsr, o

Zleld 22" FFE FAFFE A

2. ¥FYP AY

F2E Y AN ¥AuviA] #ibY (paper disc plate method)2
2 &A1t 713u0R] (1.5% agar) & 10 nld £33t 272, 2
¢loll F3u1=1(0.75% agar)= WiQPH F5(1/100, v/v)E EY3t 5 nlA
71Z00A] ol 25 F S AlH AYE ixZ AMgstdct. AE R 3
shufr] glofl BdAitele] @njx} Ethanol £&2E-S g/mlE Ethanolo] 5o,
HFH filter paper disc (TOYO seisakusho, 8mm, Japan)ol 100 %] &
A7 fulE B3] LD F goheA] ¢lof WA ok, dEFS
75 2 ¥t AJZATE  incubator (37T)olA 24417 EQb wjoksted, disc
FH 9] clear zone(cn) & 2 F & FPsto] YAVAES Hdsisch

3. At oA
T4e] A Edo] AE FHAL U AR F2Y(1% £8Y)ol] 5

=
T2t A A A Aol AR MIF Y Bacillus megateriumE& 3 E-¥
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¥ 30TelH Hpste olae] B oo} atel B Felo Mol 2A

L2 HEE RAPBIY g4 Frjo niAls §¥E 2t
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Az @ $£4 H1) 53 Table.3. 2 grl. £ +FE #4419 FIR
¢loll HE3td FTAF9 ZAHI ol3 F=E AW A} A 5F
(B-2, B-3, B-8, B-9, B-10)3} AP+ 15(F-9)& +4 FulgF2 sl
g Ad" #5335 48 MR we] Fuale 35 B-8E FF 2d
wjoll F4ke] Mol Moz WP 2FAQL o] 7t WAY3EI] AZBHA
t}.

2. 4 349 573

VAR

SNl Fel o e, AH}A 544E& API 20E kitE A3}
2 AlEEe] zjutat 2AS B A% ¥ Microbial Identification System
Aerobe Library Ver. 3.7z} ctiZ3¥t Az} Md 5%(B-2, B-3, B-8, B-9,
B-10)ol tj3dt A A} Table 4~62} Yt}l. B-2= Pseudomonas putida,
B-3& Pseudomonas putida biotype A, B-82 Bacillus megaterium, B-9+
Enterobacter cloacae, B-102 Klebsiella pneumoniae® 2}7Z} A x|t}

EZ AAIA F-90] tidt 5A Azl Table. 72} Zrtl. Rhizopus oryzae
2 3=t
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Table 3.Rottening of fresh ginseng root by isolatedmicro organisms

Isolate No. Rottening’ Isolate No. Rottening®
B-1 - F-1 -
B-2 + F-2 -
B-3 . F-3 -
B-4 - F-4 -
B-5 - F-5 -
B-6 - F-6 -
B-7 - . F-7 -
B-8 ++ F-8 -
B-9 + F-9 +
B-10 + F-10 -

Scar was made on the epidermis of fresh ginseng root washed with
70% ethanol., Test microorganisms were inoculated on the scar and
covered the scar with wet cheesecloth to prevent excessive drying,.
a: incubated at 30T, b: 25C. B and F indicate bacteria and
fungus, respectively. -: non-decay, +: mild decay, ++: severe
decay.

3. 4 Fulidol ol P8

gz & F2F 1958 sAFINMF B-8 (Bacillus megaterium)oil T
3 Y& paper disc 22 AT A= Table. 82 . AF, &
RE, ¥ BYXE HA2TFE2ES ¥FEAES Uehidrh 53| @F3
Z2E3} HAERFFEES A EEAE ATS D U= DF-100(2H2H &
N vz £ VIS el @BFY AKFFEEE W
DF-100& FAR3l M Bacillus megateriumol A 2|51 3¢ A ujo
8 ¥ 660nuoll M FR=E SFW ZAyE Fig 1~48 ot Ald+o %
= Zholles EQ ABTAI(r=0.9975%x)7} gldch. 712} £2E-2 30 ppo ]
% AelAl, Lu]AEEE2 100 ppn ©]4 A 2[4, DF-1002 50 ppm ©]%
HelAl 3dol ZaY wiztA] M7t AL F7I8HA] Qot JiAle] & £&
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Table 4. Morphological and biochemical characteristics of fresh
ginseng root-rottening bacteria
Isolated No,

Characteristics B2 B3 B-8 B9 B-10
Gram reaction - - + - -
Oxidase + + - - -
Catalase + + + + +
Morphology rod rod rod rod rod
Spore formation - - + - -
Motility + + + - +
B-Galactosidase(ONPG) - - - + +
Arginine dihydrolase + + - + -
Lysine decarboxylase - - - - -
Ornithine decarboxylase - - - + -
Citrate utilization + + + + +

H:S production - - - - -
Urease production - - - - -
Tryptophan deaminase - - - - -
Indole production - - - - -
Acetoin production

(VP reaction) - * * * *
Gelatin liquefaction - - + - -
Acid from Glucose + + + + +
Mannitol - - + +(g) +(g)
Inositol - - - - +
Sorbitol - - - +{g) +
Rhamnose - - - + +
Saccharose - - - +(g) +
Melibiose + + - + +
Amygdalin - - - +(g) +(g)
Arabinose - + * + +(g)

{g) indicates gas production
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Table 5. Cell wall fatty acid composition of the bacteria isolates

B-3 B-8
Fatty acid Composition Fatty acid Composition

10:0 3CH 3.72 % 13:0 iso 1.53 %
12:0 3.46 13:0 anteiso 0.94
12:0 20H 3.71 14:0 iso 3.49
12:0 30H 4.50 14:0 0.73
14:0 0.45 15:0 iso 28.93
16:1 w7¢c 28.80 15:0 anteiso 42.96
15:0 iso 20H 5.71 16:1 w7¢ alcohol 6.20
/1611 w7t 16:0 iso 2.70
16:0 26,19 16:1 wllc 1.75
17:0 cyclo 0.93 16:0 1.22
18:1 w7¢c/wlt/wl2t 21.90 Iso 17:1 wl0c 2.65
18:0 0.63 17:0 iso l/anteisc B 2.71
17:0 iso 2.16
17:0 anteiso 2.02

Total 100.00 % Total 99.99 %

Methyl esters of fatty acids were analyzed using gas chromatograph
equipped with a HP-1 fused silica capillary(0.25mm id X 30m, 0.25
um thick, Hewlett-Packard) and a flame ionization detector.

Table 6. Identification of bacteria isolates inducing fresh

ginseng root - rottening

Isolate No, Identification Similarity
B-2 Pseudomonas putida 69.3 %
B-3 Pseudomonas putida biotype A 79.2
B-8 Bacillus megaterium <10.0
B-9 Enterobacter cloacae 99.6
B-10 Klebsiella pneumoniae 95.8
Similarity was calculated by the comparison with “Microbial

Identification Aerobe Library Ver, 3.7 (Microbial 1D Inc., Newark,
Delaware)”
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Table 7. Morphology of F-9 isolatex

Morphology Observance Characteristics
Colony Color Whitish-brownish grey
Stolon Wall type Smooth

Color Yellowish brown
Rhizoid Color Brownish
Sporangiophore Branching Solitary or grouped up to 5
Collumella Shape Ovoid or globbose

Wall type Smooth

Sporangium Shape Globbose or subglobbose
Color Dark brown to black-brown
Sporangiospore Shape Globbose, ovoid, or irregular
Globbose, ellipsoidal or
Chlamydospore Shape cylindrical stolons with
chlamydospores

% F-9 was identified to be Rhizopus oryzae.

4. HF¥ F28J YulBE Z49 Fe

T & F2ES Y U dHeld 2AstA € B4, |18
T84, BEY W ojl2aBaA] FAE 5& st 227 £Yoz 7
B3l FARIMMFQ] B megateriumol ThRt 3F Y& paper discH .o

23 42k Table 921 Zth, FFFEEY ¥IFVHELLS 4T A
44& gt I8 MEEAY oz F3dch Vx| o] EHE £,

A Fol sdch.

5. PR 4 HuldFol] A YFUY

ARG 34%F 0] ARSI MF B-8 (Bacillus megaterium)o] ti¥t 3
Y& paper disc] 22 A A= Table 103} Yl HE, XFE B
Al WE, REE RE BR BRY R ¥EEEE vehin
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o3, olFold HH, WK KHE FE UL MRS VI RIS A
93 gt DF-1003} HI£Y $29 $2¥Hol dglon Bs Rl FR

7t B BEE Bt

Table 8. Antimicrobial activities of water extract preparations

on Bacillus megaterium

lnhibig}on
zone
Acori graminei Rhizoma - -
Agastachis Herba - -
Asiasarum Root 10 mm {0.7) + Selected (4)
Bitter Cardamon - -
Cinnamomi Ramulus - -
Cinnamon Bark - -
Clove - -
Epimedii Herba 10 (0.7) + Selected (4)
Ginger - -
Male Fern - -
Morindae Radix - -
Paeoniae Radix Rubra - -
Rosae laevigatae Fructus - -
Rubi Fructus {(unripe) 12 {(0.9) + Selected (3)
Rubi Fructus (ripe) - -
Salviae Radix - -

Preparations Activity® Remarks®

Schizandra Fructus 15 (1.1) ++ Selected (2)
Spirodelae Herba - -
Terminaliae Fructus 19 (1.4) +++ Selected (1)
DF-100 (0, 2%) 14 mm (1.0) ++

" (0. 5%) 19 (1.4) +++

Concentrations of the water extract preparations were adjusted to
1%, a: Each value in parenthesis indicate relative activity
against DF-100 (0.2%). b: Activity was classified according to
the diameter of inhibition zone. -: non, + 8~12mm, ++ 12~
16mm, +++: 16~20mm. «c¢: Active principle will be isolated. Each
value in parenthesis indicates rank of activity.
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Table 9. Stability and preliminary purification test of
Terminaliae Fructus - water extract preparation

Treatment Fraction Inhibition zone
Gain water extract pH 7 17 om
Stability(100TC, 15min) pH 2 18
7 19
10 12
Extraction with EtDAc pH 2 EtOAc phase 13
Aqueous phase 17
10 EtDAc phase -
Aqueous phase 18
Extraction with n-BuOH pH 2 BuOH phase 17
Aqueous phase 16
10 BuOH phase 16
Aqueous phase 16
Adsorption on active oH 2 Pass 17
carbon
Eluate -
10 Pass 18
Eluate 22
Adsorption on Amberlite Pass 15
on Amberlite XAD-2, and Eluate 18
elute with acetic acid
Adsorption on Dowex-1 Pass 14
Eluate 20
Adsorption on Dowex-50 Pass 16
Eluate -

Bacillus megaterium was used for the test microorganism, Eluate of
active carbon was concentrated {X 2), EtDAc: ethyl acetate,
n-BuOH: n-butanol.
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Table 10. Antimicrobial activity of essential oil preparations on
Bacillus megaterium

Preparations Inhibition Activity® Remarks®
zone

Achyranthes Root - -
Alisma Rhizome - -
Angelicae koreanae Radix 12 mm (0.9) + Selected(8)
Angelicae tenuissima Radix - -
Apricot Kernel - -
Araliae cordatae Radix - -
Artemisiae apiaceae Herba - -
Artemisiae capillaris Herba - -
Artemisiae princeps Herba - -
Asiasarum Root - -
Atractylodes Rhizome 13 {0.9) ++ Selected(6)
Atractylodes Rhizome White - -
Chelidonii Herba - -

Chrysanthemi Flos 15 (1.1) ++ Selected(5)
Chrysanthemi sibirici Herba - -
Cirsii Herba 13 {(0.9) ++ Selected(6)
Codonopsis pilosulae Radix - -
Echinopsis Radix 16 {1.1) ++ Selected(5)

Ecliptae Herba - -
Fargarae Flos - -
Gardenia Fruit

Inuiae Flos 16 (1.1) ++ Selected(2)
Korean Angelica - -
Lithospermum Root 16 (1.1) ++ Selected(2)
Melandrii Herba - -
Mentha Herb 11 {0.8) +

Peach Kernel - -
Rehmanniae Radix - -
Sanguisorbae Radix 18 {(1.3) +44 Selected(l)
Schizandra Fructus - -
Scirpi Rhizoma - -

Ulmi Cortex - -

Zizyphus spinosus Seed - -

DF-100 (0. 2%) 14 on (1.0) ++
" {0. 5%) 19 (1.4) +++

Concentrations of the essential oil preparations were adjusted to
0.1%., a: Each value in parenthesis indicate relative activity
against DF-100 {0.2%). b: Activity was classified according to
the diameter of inhibition zone. -: non, +: 8~12mm, ++: 12~
16mm, +++: 16~20mm. c: Active principle will be isolated. Each
value in parenthesis indicates rank of activity,
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0.0 ot o2 0.3 04 0.5

ABSORBANCE (660 nm)

Fig. 1. Relationship between cell number of Bacillus
megaterium and turbidity{absorbance at 660nm)
of the bacterial culture,

ABSORBANCE (660 nm)

A
e N

Bl < 4

a 12 24 48
INCUBATION TIME {hours)

Fig. 2. Antibacterial activities of Terminaliae
Fructus (FF) extract.
The culture of Bacillus megaterium was incubated
at 30C: and the antibacterial activities were
assayed by turbidimetry. 0©-0O control: oO—-po 1.5
ppm :m—m 3 ppm ¢ o—a 15 ppm : a—4& 30 ppm
v—v 150 ppm
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Fig. 3. Antibacterial activities of Schizandra Fructus{(A B
F) extract,
The culture of Bacillus megaterium was incubated
at 30C: and the antibacterial activities were assayed
by turbidimetry. ©O—0 control : [0—0 10 ppn :m—m 50 ppm
 a—a 100 ppm ¢ a—a 500 ppm,

@
3

ABSORBANCE (660 nm}

0.0 il = e S
o 12 24 48 k23
INCUBATION TIME (hours)

Fig. 4. Antibacterial activities of DF-100.
The culture of Bacillus megaterium was incubated
at 30C: and the antibacterial activities were assayed
by turbidimetry., O—O control: p—0O 10 ppm :v-—v 50 ppm :
A—a 100 ppm,
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6. IFFEEY AT gAY

HFFE 80 +4Y FuiE JAAFE= A3 Table. 1134 2k 7}
A F2ES AesiA 42 tl2ZE B3 2d#lof on] FHF47 £
glo] ZMog WHatE 5U Aol A=A WAlst AstAl U3t
o, @F F&d0] AL AHFE2 F 79 A5 F Y 7= 5dAe
Rzt opzh BAE QoL chE ¥ T 5Y ZAA] Ful, WM EE ol
dajo] gladom 10ddniol] ofzte] ZhHol st wietd £4E WT
F&do] dBAZ BRA I ARsHE Aol ¥ FulE AL

Table 11, Effect of Terminaliae Fructus - water extract treament
on the rottening of fresh ginseng root by Bacillus

megaterium
Incubation time (Days)
Treatment Remarks
2 5
Non-treated 1 ++ it
2 +4+ ++4
Treated 1 - - One of two sam
ples was sligh
2 - (+) tly decayed

after 10 days

Scarred fresh ginseng root was soaked in Terminaliae Fructus -
water extract (1%) for 5 minutes, and suspension of Bacillus
megaterium was inoculated on the scar as mentioned in Table 3.
Duplicate samples were employed for each treatment. +: mild
decay, ++: severe decay, +++. severe decay with bad odor,
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Farriel BFY o] AES AL U FEY Z Py ey
20%¢] ujdES Eeldla olF 4L el FuAsE &5 63(AH2 5
%, A2 13)& Zelstdch. 45l AlFL Pseudomonas putida,
Pseudomonas putida biotype A, Bacillus megaterium, Enterobacter clo
acae I Klebsiella pneumoniae® 2}z} FRE o, $4b RsixtFe
Rhizopus oryzaeZ T3 Hth o]FolA RS Y el dov)
£ FFE Bacillus megateriumo| ¥ttt 473 AAEH A=3l7] 93}
o BAFEEI} FH 500 Fo2RYH HF U AKTY E 234 H
%, W, WL $E U HBRS] BHRE Bacillus megateriumd] tid}od
ol 7y EAE duUstdct o] & MFSESEN AT FEES
Bacillus megaterium®] E¥& AA AA3Act 53] WFFEEL 2
HEAZ AIE]I ole DF-100(xHg# &)} vyt £29 43S
Vel R, HFFEEY] YFEEELLS 4 AEE ue FEY A
FEAE ke @A) olEASE Eel, A Fol Adct £4E FFLSE
B9 1% & 583 HAstH oLt 30CAHN BASAE o Bacillus
megateriumoll &%} F3frt vhx A EAct AEF R, WTF U AKTF
o] EX2EN HE, WE REE £%F 9 R IHE #4499 94
BEEAR Adustolen £448 ZUA e ol5& HAESH: Zo] Wasd)
tha zigkEct
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Fig 1. Various putrefied breads collected from bread market

2. ZBolo] U ¥4Y F3

oA Feld FWoldl dixt ¥y FAFWHL PDANIRE HF3HA
petri dishofl Fof 7|ZujR| & WE| A 7|5ulz|o] Z}zte] ol HZE
8l 30°C incubatorof|A] 72hr vjotdte] AR ZTuo]E Fulst 0.01%
Tween 80 3o Falcon tubeo] UFFE Y3 Zzte] ZTYPo|E el
AAA Ful ¥t .

PDAMR=}O]l agar 1.5%& ‘do] H3laL uiz|7l 45C7} EHAUE whol] 10%
Tartaric acid& 1.9m1/100ml1S A 715l Fuld 2yo] el s
1ml/15ml 8] ¥W]-& 2 73l vjA & EF¥c}

paper discol Z}Zte] MAE ARE dBFY BAHsA wlix] ¢jo] &3
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Fig2. Antifungal test method
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1. % ¥size £el, 53
w Pulol Toists BYlE LT AT AL, =4, VA o)
7 2z Relsiglon AeA 2

niger® X Jdo|= Penicillium stoloniferun®.E 3HA JZuloj:=

Yol = Rhizopus nigricans®} Aspergillus

Trichosporon variable® 3% 2t}

Table 1. Identification of isolated Rhizopus nigricans from rottened

breads
Species Rhizopus nigricans
Sporangiophore; length(mm) 1.0-1.5
Sporangium: size(um) 170-184

Sporangiospore: marking, shape and
strial, globose

size(um)
Chlamudospore present
Growth on MEA at 25°C(mm) 35-60
Growth on G25N at 25T and 37°C(mm) rapid, rapid
Color of colony brownish grey

Table 2. Identification of isolated Aspergillus niger from rottened

breads

Species Aspergillus niger
Conidiophores’ marking, color and

smooth, colorless, 1000-1200
length(m)

Conidial head’ shape and color radiate, black
Vesicle’ shape, fertile area,

globose, whole, colorless, 55-58
color and size(m)

Phialide: arrangement biseriate
Conidia: shape, marking and color subglobose, rough, black
Size of metulae and phialides(/m) 18-25%X4.5-5.5, 6-7.5%X3-3.5
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Table 3. ldentification of isolated Penicillium stoloniferum rottened

breads

Species

Penicillium stoloni ferum

Conidiophores:marking and

smooth, 100-250

length{um)
Metulae: (um) absent
Phialides: (um) 6-10

Conidia:marking, shape and

size{um)

spiny, globose, 3.0-3.3

Colony at 25%C color and size(mm)

(0)dark green

(R)colorless, 40-43

Growth at 37T

no growth

62Surface of colony

109velent and floccose
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2. BRE Asts BAREA] &Y

wh Byfe] ol FolEo i3l AFHES 2 AAES $HY A
Aspergillus nigeroll ti3iMd = FHEX7L 71 2 FFYS Vehidle
o B, chlfe} dRoix 2 FFPE Vel Uiddeh vhs, ¥R, |
2355 F2 YFEPE Bt FEFYo| Penicillium stoloniferum
of thsiMdEe Fo| 713 7 ¥FHE Uehlla HA] FUEH, iR
T 7% YFEg Bdon cixntet F23 EY vy YFHPo] F2
Ho|gltl, B@Wo] Trichosporon variableo] TiWM T 3, ZuiEx],
SR, 273, Az 2350 £ ¥EYE vehloh 3334
WA, w@pRel 27 W FRolgo] oisl vz Z ¥FPS ol
Eluglon, o] AAEEF AUAos A YAVEYS B Y

e

BdE

A

st #el - FAstach

Fig. 3. Isolation and identification of rottenig-bread fungi
isolated from bread (1): Aspergillusniger, (2):
Penicillium stoloniferum, (3): Trichosporon variable )
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Table 4. 8 F3joll A3l FWo] AAA A¥
Natural product Name Aspeﬁgillus Penicillium Tkich?spmvvn
niger spp. variable
o} = 4 + +
t} A] o} - 44 ++
5% & @ - - ‘
= 5&} 1] - ++ 4+
B % - : 2
A8 7} + - +
'g' ﬁ Q ++ ++ +i+
d = o it + ++
e g
< 1} F +44 T P
Y - - -
a2 & - - -
4 e - - -
A g - : -
A : : :
% uh 3| - : -
b2 =) et et P
532 - : -
Fojug ¥ - - -
R - - -
a 2 - - -
A A 2 : : -
%-é}};&] 44+ ++ +++
:g - - -
2 3 3 - - -
& g - : ‘
3 A
2 2 3 s T +44
7} Ql ++ ++ ++
n] U g - - -
-: no inhibition, +: inhibition size 1-3mm, ++: inhibition size

4-5mm,

+4++0

inhibition

size of over the 7mm
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(2)

(3)

(8)

Fig. 4. Screenning of antimicrobial natural products on bread-rottening

fungi isolated from bread
(1),(2) : Aspergillus niger, (3) : Penicillium stoloniferum,

(4), (5) : Trichosporon variable
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Coptis japonica Makino

l 75% MeOH. reflux

|

MeOH ex.. residue

Hexane:MeOH:H,O = 10:9:1

H,0 layer
CHCL,

Hexane layer

CHCY, layer

H,O laye
2 fayer EtOAc

EtOAc layer H,0 layer
BuOH

BuOH layer H,0 layer

SiO, column chromatography
(CHC14:MeOH = 10:1-MeOH)

MeOH CHClirMCOH from 5:1-3:1

[~ Preparative TLC
<CHC1,:MeOH = 3:1>

™ high performance liquid
chromatography (HPLC)

HS-1 HS-2 HS-3

Fig. 5. Isolation and ldentification of Coptis Japonica Makino
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Fig. 6. Antifungal effect and separation by TLC method of Coptis
Japonica Makino

H-NMR AMEZ S 33 A3} 11718 T2 E ¥3s ARl o
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= 270(3.25, 4.92 ppm)E o] &2 J=6.3 HzZE couplingdti UZE& T
oladtt. EZY 2702 methoxy7} 7} 4.112}F 4.2 ppmoilA] LpE}NETE

Pe-NMR AYE-oME 20718 2 w37t BAFACE A g
B E7} 100-150 ppm Atejoll teh} W&ol o] FAyktie] AT Ao
2 o &3tgct. 57.72 62.5 ppm ol methoxyZ] 7t ¥ =23l 28.2¢}
57.2 ppmoll Al -CH-CHp-o] E23E uehiglch olde] AX}E Ediz
ERANE AAY A HAe] tlEY H{HEQl berberine?] 'H, °C

spectrum®} Z @ x]3} berberinedS R urAdIAct
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2o lFo] AR EA Y &2 3 FRI oiwds] Wi, @
Zubgo] st 28 ARIZA(UHEHE), FTU(MEN) 4348
BRE), YA (HERE) 52 ZFHE B8l & + Aden, o F

5o AE Fol ZHElo] Y& A714e AR AFE] Holat &R P
Astetiol W4 2ol 3

£ TiEA 3%Ad M2 233E BARPS AN Y7 BRol
wao] Boltt uldBo] Irj2 EASHEE AT BB of Bolk
100, AgolE T B FEA AoiA4 JELA JINE goluelA
Hrh, 194712 Zagx BAREe TEF Abje] B AHA A7
e ¥ T2 - AR Aol W Y AFEIA Aoy, )
oM “of - Ehze) wimjs} nldEale A" BY FAHY ATE AY

ﬁﬁt}(s‘sk.

et

8] /714 243, £FFo] &t ujdE FF, AT

"

3, Alolal AFFe] 714 24, AolAe YoslE VAR A% B
2E, 2 2xolN £3F BP0l AAHE AT 5 ZAsidL 433



o AojHE YA VAREZAZA 2njate] &2E nHsigs]o B
sh= vlo|th
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N 2 & o Wy

FE 3 AAT Tdde] AT At AT (HE : 2Ad) o
A Aol & MYo] AMgstach £FFe AY-L theat Pl

FEEo] R UE ¥ HEAF Yeg UECh Ues
AL F o] WEE & thal AHEst th REES BEI 7o &4
& b HEAD F '3, R5E AE, e Ak R HEE o
gy stk 3 ok olF Foll "ol AshelA 100d Bt 5842
of]ErE ¥3F 16.0~16.8%2] &8 Al5= st

2
7h &FFo] Exf3ts njdE 43Y W 4

£TFo] Zxste ] AE A& ¥ $i5te] LB platenxjof 4FF
of 0.1 ul& FF3tod 30ToHA vigst, H7148 platevfz]o] £FJF o
0.1 nl& HFY ¥ o flofl 2% agar §WUS 45TE HF Hof 3F5& ¢
Sol 2 F o4 30Tl LT, Colonyst @olx ol5g ™
A efo] whalA] £3]F F Bergey’s Manual of Systematic Bacteriology
of waty genus +&E7HA] FAshdch

r
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HZH &7 £TFE Y WEI F 30T ujRslo] uf 244 zhujch
pHe} 4t §take 18U 7 ZAsldct. Ab §2g AlE 10 olol pH o] 79|
o wizl2] 71 0.1 N NaOH £°§¢] of(uL)o & Uehjeic}®!?,

B3AHL 2FF AF3 30TCoA 1847t BHEo] Aloja aFFeol {7]
A 28E& HPLCE EAstadch. £4& H20A stden olh column
Aminex lon Exclusion HPX-87HE Al2-8131 &2[fOS 2= 0.008 N&| H2S04
£NE AMRYITE Flow rate: 1.0 mL/minE 3} Z2&L n13 214 mE

ol 28 o injection volumn2 20 xLE 3}

A2 AAE HEA 2

1.4% Ag
7h. WA A2

d4Y AFEE Fahfa= LBeixZ AAH 715§ uviR|(1.5% agar)E
petry disholl 10m1%] £3F38lo] L 3A|7]3 2 $lof Al v Jactoba-
cillus & A& BEAY 2358 vi=1(0.8% agar) & 10014 EF3te] &
AR FHuiAE ol-&Fich
L 2ozl Fujd E FE2EJAHR

T FAolA AT enjate} oA FAGoN FUY Fuid e £
¥ Al FFTE VI F AT TG PR AYBIHA 33 whE
3to] F&sidch. F2% F A4ARZ A8, 60ToAN Y HF3lAct
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t}. 32, 223} methanol FEEY A=

2 FAtollA 7% B2 235 £438 ¥ ARl pethanol 1.5L
& 713t F 8A|7t B 2ol AREEAM 33 iEte F &390t
23 F A= A313t, 60T 7Y sH3hAch

2. 489 ¥
7t £FF Psjdol oy ¥IEA
£33 HylFQ lactobacillus & AlFol vidt BFEAHL A7 8mned

paper disc& o3l o8 AAE F2dol izl VP& AH3sT

.

U 2QZ 239 37k Abx Hsh

A 7R FAE F2Y FolN 4£FF FujFA  lactobacillus % Al
Fol Mz 2 VFEAE B HAE 22 eujxl, B3I, L
3}, AT 237o] 27t 0198 Arjst, 30Ce] 178 APsto] 4}
£o] W3g FshAch

th 2ujx} F2E FI7HA] Atz €3
2njz}e] FHArATE MAMS dolR7] ¢3] Lujx}l E F2YH 20
2} powderd ztZ} 0.1%, 0.2%, 0.3%%2] <o H7}slz, Lnjx} powderd] 73

2 1%7}R] ol HIISt 30EoA 1047 AL F18-S JASIYCT
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N3&adards

1. AZFo] Exsts Fuld ¥ @ 53
Algk 22F A FolA 8FF colonyE HASIE nygEESo] UANHY
o1 =2

tHTable 1). ©] ¥ 4FFE Lactobacillus & jZo]

p
oo
rr

Bacillus & Mgolgled, 1egla 2 £/HE yeast® THEEect =
B &FFolls Lactobacillus & Hd o]9]e] ANFL 2A351A] g2

& 4 Urh Table 1ofA B 4 90| a%t e, b2} f, c2} g do} h:
2tz O et A2 AY Fddi, 33 AN FUE 435 Jeh
Qlornz LB} ©7]4 plateo]] Zpzt 22 £/ Fol o3 HAHH colony

ghal RSt 223 ag} e colonyE A% FL Lactobacillus B, ¢
2} g colony& ¥43¥ F& Bacillus C, d2} h colonyE BXE% F&
yeast D2t Byt B wS £& AL U HFL
Lactobacillus AR A 5.7 X 105 CFU/mLoll o yeast D2] A 4= 8.25
X 103 CFU/mLo}gict.
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Table 1. Microorganisms in normal sogokju

. Colony Colony Gram Oxygen Number
Mediun name shape Shape staining Catalase Spore demand Genus {CFU/ml)
round, . _ : Dy .
LB a yellow rod + microaerophilic Lactobacillus 560000
LB b r;‘o:inge, rod + - - microaerophilic lactobacillus 8900
circular .
LB c cone, rod + + + facul ta; ive Bacillus 1700
vellox anaerobic
round
LB d (large), yeast + ‘ owicroaerophilic Yeast 8500
yellow
AM e r:huin& rod + - - microaerophilic Lactobacillus 580000
round, R facultative :
AM f white rod + - anaerobic Lactobacillus 9000
round, facultative .
AM g vel low rod + . + anaerobic Bacillus 1500
oval .
facul tative
AM h (;:r]'igzi, yeast . + anaerobic Yeast 8000

YAM=Anaerobic medium

2. A7 Ao w}E ATZFo| pHet At i 3

Azt Aol mhE AT pHet 4 Wi AL Fig. 12} Pk FA
2l AZFol 7] phHE 4.0101% 2™, 30TCo] W3 F 8do] ZFAHAE
o 2E pi7t FASHA 135t 159 ¥ 3.310) =GO, 169 ol F
P 2F37) duigle] 4E22Ae A E doWASS BehA 2
2z ot

[+

14

4
w2

3%

A
T
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4 ® . -
. . L]
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36 . {208
- [}
" {15
3.4 L. . -
- - - = L] L] - - ¢ 110
3.2 *
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3 —— 0
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Days

Fig. 1. Change of pH and titrable acidity of sogokju as

time course @-@: pH, I-W: titrable acid

3. B & AT n|BE 4F WU}

At el wE A£FFY nBE 4F HIE Fig. 29 Lt
Bacillus C& A &3t Uz FE2 AZto] Zzo] whel Ao <
7t t4319dch Yeast D] Z4ABAL £2FZFU FJEY FAHA a7z
Alojd dddo] dol [Iat B Futoll ¥t pHe] Z4 7t yeast DO
AEE A3 U A= sjHr). Bacillus CE A LB viR]o] A
il Az wix] Edo] g HAPsKD BES W ELS o g4ty
Wetl 18U WA o] £FF sampled M= o2t do| dolubA] gk
th o] AP Bacillus C7} £FF vjollA A&o] ALY doulz] ¢ uf
Ax Hel2 AL Ea3) & Zolele 4ZE LT FAolch

utetA Bacillus C= Aloj3 8] fddol oldS & 4 9lct
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Fig. 2. Numberal change of each microorganism in so-gokju as time
course, Average value of number in LB plate medium and
number in anaerobic plate medium €@-€ : Lactobacillus A,

B-W: Lactobacillus B, A-A: Bacillus, @-@: Yeast D

8L acetic acid, malic acid, propionic acid7} lactic acid®] 10&-2] 1
o|sl2 Za)stR e, citric acid, oxalic acid, fumaric acid, succinic
acid, butyric acid 5& Zz|51x] ¢lgict. o] Ao} AlojR AR Fe] §
714t 2438 8|23 EH lactic acid gte] 30 sM AT F-713lH oo, 7]E}
f714ke) #FE AL Aol & ¢ 4 AUtk F, £23F Ao &
e A% 717H5 ko] o] Foj3 lactic acid®] F71HQ) BHPO2 QI A
Ae & 5 rl wety AZFo Zx|st= BAbREQ Lactobacillus A%}
Lactobacillus B7} 4&FF-2] AlojRe] UQld4d Roleta F&F3Hct. o]

£ obFol ©RV} UEBT Fo] AojAt o7} o - UF Fo| ¢SS
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ZAhtole} datgtol 23t Rilolu} ito g AMEE dof O o]ft
etz ¢ 3 5o Ba'%e 2 Aoy, u 52U o8 sjAsi] 9
&lod €}Fo] 5-nitro-2-furaldehyde-semicarbazone?] IS x| x35}ldc},

Table 2. Organic acids in normal sogokju and soured sogokju

Organic acid Normal sogokju Soured sogokju
Acetic acid 15 14
Citric acid - -
Lactic acid 161 192

Oxalic acid - -
Fumaric acid - -

D,L-Malic acid 3.8 5.1
Succinic acid - -
Propionic acid 9.4 10.8

Butyric acid - -

uni t=mM

5. xlojHe] YUAF BY P2 2xE9 o] XN 2ZF EAo]
FAEE 71T

Ao Re] HQFO T WZEE Lactobacillus A%} Lactobacillus BS] 2t
5o ul: colony BAlo] WL 7|17HE Table 33 Pt} T FAArFe
A& AR 2= 15CHAY AZTF A ¥ Table 42} #otch &
T Aol zteka] ReHs 15Tl oF 419 H¢ 4 ATF 2N
IRE gl gt Ad 3ol fXES ¢ ¢ Adch mebd
Lactobacillus A%} Lactobacillus BE A33o] Ao delFy Zojalx
ARstgoen, 15T ol3tY 22/} £FF @ AFLTUS YA HA
th QoM A A& Fig. 13} Fig. 28 wlasjRd 8~14¢ Aojo] Ab 3}
< 2743 F7hEed AolR JUdFY Folzta BAY £ 2 #= F

23] AAPE ¢ 5 AUrh B AFoM s pHrt 2A WXL AF Tl



aA F7R e 14~18Y  Alole]  dB £E2 AL /X"
Lactobacillus A, B7} Y& pHoll A3 & Z straino]il o]Fo] 23)
oo Aato] BAgsjolAs] wfEel olg¥ AzIt BoFE FHoleln
FAstdct 283 £22FE 3] RS o o] KAFHE A2
< 459 BRLACH &, SEY JIed Aegle] £3FE Busiy ¥ B¢
B3 7 71 459 B xo|th

Table 3. Growth of Lactobacillus A and Lactobacillus B in each

temperature
Period at Titrable
pH Taste
15C{days) acidity
0 3.77 11.5 normal
14 3.74 11.5 normal
18 3.71 11.7 normal
27 3.73 11.9 normal
34 3.70 12.1 normal
41 3.70 12.5 normal
45 3.66 14.0 sour

"Taste was determined by five pannelist
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Table 4. Change of Sogokju’s qualityat 15T

Period at : Titrable
pH Taste
15C(days) acidity
0 3.77 11.5 normal
14 3.74 11.5 noroal
18 3.71 11.7 normal
27 3.73 11.9 normal
34 3.70 12.1 normal
41 3.70 12.5 normal
45 3.66 14.0 sour

£ AolAA st YdFe
Lactobacillus % AN 22 FY £ gldden, o] 52 B% 3
A EE 15Co|gleng, §hat 2230 BUS 9% AYLEE 15T
S o & ATk ol |3 ATt £FF Az} @] FHEHcl

W Ry HIE S + U& Ao ojyuLt
A28 AAE BE

1235 Sulide] st 333 A4 9 s 3

g HAE FolM A£IZF Ao JId RuFF F,
lactobacillus 4 AMlgtoll i3k vl2d ¥ YFHPE A /1] JAE
2 eulx} (H0), 3F (MeOH), Z23} (MeOH), Buid (H0)E§ A
slo] AZFoll Zbz} 0.1%%] Hrlsla, 3056 1797 A st Atxe] ¥
3 oSt 22t 0.1%% ALESle] &o A% HEE WUW Ae
table 59} At 30C AAF 6 FA7A BE H7FolA 272t b
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Table 5. Changes in acidity of rice wine by adding primary

selected natural preservatives

Time(days) Control Omi ja Vhangumn Gumunwha Maesyl
0 0.258% - - - ,
24 0.276% 0.276% 0.264% 0.264% 0.273%
6d 0.521% 0.526% 0.543% 0. 660% 0.499%
16 1.014% 0.609% 1.188% 1.188% 0.960%

2. 202} Al &2 F Y Ax WY

#8] AdolA e FAGERCH At Flojd 2ujrte] HIRS Hel
gt} AFFo AtTHHE FEY A2 Fig 304 BHe Az o] £FF
ity BE AHelfolM tiz7Ec WSS 8 4 Ak Lo]xH(H0)
22993} 90)7} ponderE 22t 0.1%0l4 0.367kx] A7IE A28l S of
z3e vz o HAckesr iz cEze] 2y gldch Iy, 2m|x}
povder 1% B7}72] ZA$ 8U7IA| th27o} v|Z Y o Alxs} Auhate)] 5
A kgtth Fig.4& 2njat A7Re] whE A= FE&S JAUY Zlolrt
20]2} powder 1% 7] 4FF iAol F2HEo] 84 71A| thzFol vl
Ao E njxx] 2EgE B £ A3 iR 2uzp iR = 57
&o] iz ol vz} Y& & 4 Qdth o|RLR Holx Lnjxts <

15 A= H7HY 3¢ £33 AP o] =&& & Z2= AEHrh
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Ratio of increase
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Fig.3 Effect to Sogokju acidity on the amount of Omija extract

addition
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Fig.4 Increase of Sogokju acidity on the amount of Omija extact

addition
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A 33 Qujxle] FAARZAZA AL 7154

I AFVEFY T FFHU T £FJFE= AF¥d= AP =F 2
&3] AlojA FFEe2AL 713 2 dFodAE o] AojH e
HAE 73 g8ty £FF AFo AE3 e ndE 22
TR, AL £F3F Ao £ FoA e n]AE FF 4 Alo], pH W3,

#7123 4F T& AL B £&FF] &t /714 iF-E2

i1
g2
X,
)
R

lactic acid¥3 1 =Xt 161 oMo I Jox A8 acetic acid,
malic acid, propionic acid’} &A|3lgr}. £AZFo] Zz)3l:= njPE #

&8 lactobacillus 4 T, Bacillus & &, 12]3 yeast® TR X <c).
30 Coll 18Y TQF X3 AL pHyl 4.01004 3,298 "ol AHyY
2 gollM 24.8602 F7I¥ch FA 2FFo} va Fe Ao

—

A

i

Foll AA3IA F718 o] Eafste F714HE lactic acidBA 2 %
192 mMoj o], 1 2]9] T} /714 2 AY HHIt ¢lodct. whet
A AmE ol Qe A:E Yo BEBLs Lactobacillus & NP
of &3t F7tHel Fate] A wfEe ez FFArL AIZFe F
2 15ColM 41 F¢ FAIF At

r

o

I'%

AZ2 Aojhe) Wl Jactobacillus & MA@l tishA 7E B2
ol ot o7 FAE F9 st ujAtE &FFo] RS of &F
8 A% g Akxe] F7HEe] T}E VA v Bt AdSS ¢ F
0%1glth o]ALg ujFo] & uf 2ujRb= £FF2 Ao E YRS A
BEE wAFEE FFHY HAREAZ ANEE 5 USS ¢
t}.

4
32,
12
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5 1
Screening of Antimicrobial Activity against
Enterochemorrhagic Escherichia coli O157:H7 from

Plants in Korea

ABSTRACT

We screened the methanol extracts from 133 plant
speciesgrowing in Korea for antimicrobial activity against
enterohemorrhagic Escherichia coli O157:H7. Those plants are
selected from three plant groupings; traditional medicinal herbs,
edible plants, and flowers. They were tested by the disk diffusion
assay. From the evaluation of the inhibition zone diameter of
microbial growth, we found that the flower extract of
Rhododendron Schlipenbachii Max has the most significant
antimicrobial activity. Among the medicinal herbs, the extracts of
Prunus mume S. et Z. has the best antimicrobial activity against
this bacteria. Extracts from most of the vegetables and plants did
not show the antimicrobial activity except the leaves of Ginkgo
biloba L. and the seeds of Prunus Sallicina L.

Key words: antimicrobial activity, Escherichia coli O157:H7,

Korea, plants
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INTRODUCTION

Escherichia coli O157:H7 was firstly identified during the
1982 outbreak of severe diarrhea and hemorrhaging symptoms in
the United States, whose presence was traced back the
contaminate hamburgers. Since then, annually more than 20 000
cases of infection occurred in the country, leading to about 250
fatal cases (1). Enterohemorrhagic strains of E. coli O157:H7
produce Shiga-like toxins, which put the patients into a spectrum
of illnesses, such as milk diarrhea, severe bloody diarrhea,
hemolytic uremic syndrome, and death (2), especially among
young children and the elders (1,3). Its occurrence has been
closely associated with either the consumption of contaminated
ground beef, raw milk and fermented hard salami or the
person-to-person transmission by the fecal-oral route (1, 4-7).

Globally, the infection cases have been reported in more than
two dozens of countries including Canada, Britain and France (8).
The largest outbreak of the E. coli O157:H7 infections with
approximately 6 000 patients was reported in Japan in 1996 (9).
In Korea, the O157 bacteria has been recently found in the
imported beefs from the United States (Sep 26, 1997), in the
hamburger patties at a snack bar in Kwangju (May 19, 1998).
Also an infection case was reported by the Chungbuk University
medical center (May 17, 1998). These cases have driven the
Korean government enforcing a more strict test rule against E.
coli O157:H7 to imported foods through the National animal
quarantine service and Korea food and drug administration.

For the reduction and elimination of E. coli O157:H7, they
have studied the effects of gamma irradiation (10-12), bovine
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lactoferrin and lactoferricin B (13), bacteriocin (14), vinegar (15),
fumaric acid (16), spices (17) as well as several antimicrobial
agents (18). Several Korean plants were also put into the
antimicrobial screening test against food-borne pathogens and food
spoilage organisms including E. coli from Korean plants (19-21).
Until now, however, no report has yet appeared on the any
significant antimicrobial activity against E. coli O157:H7 among
the Korean medicinal herbs and wild plants.

In this report, we have conducted an antimicrobial screening
test against enterohemorrhagic E.  coli O157:H7 on the 142
methanol extracts from the 133 plant species growing in Korea
which were selected primarily on the basis of their antibacterial
activity in the traditional oriental medicinal formulations.

MATERIALS AND METHODS
Plant material

The plant materials were collected out of the Chungchung-Do
district in Korea during March ~ October in 1996. These
materials were identified referring to botanical encyclopedia (22).
The vegetable samples and the medicinal herbs were purchased
from the several local markets in Korea. The plant materials were
shade dried and stored at room temperature for a few days until
further processing.

Preparation of extracts
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Preparation of extracts from the dried plant materials (10 g)
was done by fine grounding and extraction with 100 mL of
methanol for 24 h on a shaker. The plant extract was filtered,
and then the filtrate was evaporated to dryness under reduced
pressure at SOE.

Test organisms

We used both E. coli O157:H7 and E. coli ATCC (American
type culture collection, NJ, USA) 25922 as the test organisms.

Antimicrobial activity test

We adopted the disc-plate method used for the antibacterial
screening developed by Lennette (23) with some modifications:
One hundred L of the diluted culture was spread on a sterile
Muller-Hilton agar (BBL) plate. For the preparation of base
plates, we poured the nutrient agar and the tryptic soy agar
(TSA, Difco) including peptone and beef extracts into sterile
Petri-dishes (9 cm), which was then allowed to set. The
impregnated discs were then placed on the plates and incubated
for 30 min for the ingredients to be diffused homogeneously.
Then methanol was introduced in the same amount as the
extracts; 20 L per disk. The plates has been incubated for 24 ~
48 h until the resulting zone of inhibition was observed and
recorded. The diameter of the inhibitory zone was observation
recorded with the resolution of 1 mm. The test was triply
duplicated to insure the reproducibility.
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RESULTS AND DISCUSSION

The plants used in the traditional Korean medicines and foods
were selected from three plant groupings; flowers, traditional
medicinal herbs, and edible plants. The antibacterial activities of
the 24 methanol extracts of the flowers were screened by the
modified disc plate diffusion assay. Table 1 presented the results
of antibacterial activity of 24 of flowers. Out of the 24 samples,
as shown in Table the antibacterial activity against E. coli ATCC
25922 was observed in 13 extracts. Against E. coli 0157,
however, only the extracts from Rhododendron Schlipenbachii
Max showed any effective antimicrobial activity.

Table 2 presents the antibacterial activiry of the 64 Korean
traditional medicinal herbs, mostly used against bacterial
infections, among which 28 herbs are also used as food (24).
Even though these plants have been reported to have the
antimicrobial effect against the clinical and the food pathogenic
microorganisms (19,25,26), they showed only minor antimicrobial
activities against E. coli O157:H7 in this study. Among the 64
medicinal herbs, the highest antimicrobial activity against the
bacterial was observed from the extracts of Prunus mume S. et
Z., Lonicera japonica, Paeonic albiflora and Fuenia caryophyllata
Thunb. It is worth mentioning that the addition of Euenia
caryophyllata Thunb and Cinnamomum cassia Blume into cooked
meals can exhibit the antibacterial activity against E. coli
O157:H7 (17). Against E. coli OI157:H7, the excellent
antibacterial activity of Prunus mume S. et Z. may be closely
related to its high activity. However, considering that E. coli
O157:H7 can easily survive in the acidic condition (27), we

cannot exclude the possibility of the presence of some unknown
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compounds in Prunus mume S. et Z., which may effectively act
against the bacterial.

The antibacterial activity results of vegetables and plants are
presented in Table 3. Against E. coli O157, most extracts from
vegetables and plants has only minor antimicrobial activity
compared with the medicinal herbs, except the leaves of Ginkgo
biloba L. and the seeds of Prunus sallicina L. In one hamburger
study, Allium satium var. pekinense (garlic) is found to have the
excellent inhibitory effect against the E. coli O157:H7 (17);
however, its methanol extract didnt show any activity in our
study. It suggests that Allium satium var. pekinense may have
some antimicrobial active compounds that cannot be extracted by
methanol.

CONCLUSION

In this report, we present the antimicrobial screening result of
the selected 133 plant species growing in Korea against E. coli
0157:H7. Out of the 133 polant species, five species were found
to have the signigicant antibacterial activities; Rhododendron
Schlipenbachii Max, Prunus mume S. et Z., Lonicera japonica,
Ginkgo biloba L. and Prunus Sallicina L.

We hope that this report may serve as a primary guide for
future works on the isolation and elucidation of the antibacterial
compounds against E. coli O157:H7.
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Table 1. Antimicrobial activity of the

flowers extracts by disk diffusion assay

Inhibition zone (mm) per

Botanical name English name microorganism
E cdi OI57H7  E cofif ATCC 29822
Allium fistulosus L. var. Giganteum Makin Velsh onion — 14
Castanea crenata Sieb. et. Zucc, Chestnut — 14
Celosia cristata L. Cockscomb - 12
Dianthus caryophyllus L. Carnation — -
Hibiscus syriacus L. Rose of sharon — 10
Hosta plantaginea Ascher Hosta — 10
Hydrangea macrophylla sering var, Otaksa | Japanese hydrangea — 17
Koelreuteria paniculata Lax Golden rain tree — 15
Lespedeza bicolor Turcz var. Japanica Nak; Bush clover — —
Lilius lancifolius Thunb Lily — —
Magnolia kobus A.P.DC. Kobus Magnolia — -
Magnolia 1iliflora Desr, Lily Magnolia — 14
Malus Pusila Nill Apple — —
Nicotiana Tabacus L. Tabacco - 11
Prunus serrulata L. var. Spontanea Makino Japanese flowering cher - -
Rhododendron schlipenbachii Max Rhododendron 15 13
Robinia pseucoacacia L. Black locust — —
Rosa centifolia L. Rose - 16
Rudbeckia laciniata L. Chrysanthesus - -
Syringa Vulgaris L. Lilac - 10
Tagates Patula L. French marigold — -
Taraxacus platycarpus Dahlst Dandel ion — -
Trifolium repense L. Clover - 15
Vistaria Floribunda De Candolle Japanese Vistaria - -
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Table 2. Antimicrobial activity of the
medicinal herbs extracts by disk

diffusion assay
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Inhibition zone (mm) per

Botanical name English name :;;ra:: I3 co”m»croorgamsm
0'157:”7 E. coli ATCC 25922

Acanthopanax gracilistylus 1. 1.C o r d e x ks _ _
Saith Acanthopanacis

Achyranthes bidenta var. japonica Niux

K. i fools - —
Acorus tatarinowii Schott. Rhiza.la L Acord 00is - -

tatarinowii
Adenophoratriphyia D.C. Ginsang 100ts — -
Absma onentals (Sam) Juzee. Rhizoma aksmis stems — -
Aloe vera L. Aloe feaves _ _
Radix Angelicae

Angelica sinensis 0liv Diels sinensis roots - -
Astragalus membranaceus Bunge Astragalus r00ls - -
Aucklandia lappa Decue Radix Aucklandiae roots - -
Biota orientalis Oriental arborviae leaves - —
Carthasus tinctorius L., Flos carthami flowers - —
Cassia obtusifolia L, Semen cassiae fruits - —
Chaenoseles sinensis Koehne Chinese Quince fruits — —
Chrsanthaus indicum L. Chrysanheaun stess, leaves - -
Cibotium baromsetz L. J. Sa, Rhizoma Cibotii roots 12 -
Cimicifuga foetada L. Rhizoma cimicifugae leaves — -
Cinnamosus cassia Blumse Cinnamon barks 13 13
Crataegus pinnatifida Bunge Hawthorn fniits — —
Cuscuta chinensis Lam, Semen cuscutae seeds - -
Cyathuls officinalis Kuan Chuanniuxi 1001S - —
Cyperus rotundus L. Rhizoma cyperi 100ts — —
Dioscorea japonica Thunb, Throatwort 100ts 10 15
Episedium brevicornus Max. Herba epimedii leaves — —
Episedius koreanum Naksi Barberry leaves — —
Eucoasia ulsoides 0liv Cordex ecommiae stems - —
Euenis caryophyllata Thunb Clove buds 15 -
Forsythia suspensa Thunb Vahi Fructs forsythiae frufts — -
Ganodersa lucidua (Fr) Karsten  Lingzhi Cao body 10 12
Gastorodia elats Bluae Tian Ka (00ls - —
Ginkgo biloba .. Ginkgo ' nuts - —
Gleditsia sinenis Las, Spaina gleditsiae spine — —
Gycymhiza glabla L Licorice bark - -
Houttuynia cordata Thunb Herba houttuyniae stems - —
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Table 2. (Continued)

Inhibition zone (mm) per
Botanical name English name Plant par microorganism

E. coli 0157:1 E. coli ATCC 259z

Kalopanax pictus Nakai Kalopanax bark — —
Leonurus sibiricus L. Hotherwort whole - -
Ligusticus chuanxiong Hort. Rhizoma chuanxiong foots — 15
Lonicera japonica Honeysuckle flowers 30 —
Lycium chinense Miller Night shade roots — -
Morus alba L. Cortex mori rools — —
Paeonia albiflora Peony roots ] -
Perillse herva Perilla herb leaves _ _
Phyllostachys basbusoides Siebold Bamboo leaves — —
Plantago asiatica L, Plantain seed seeds _ -
Platycodon grandiflorus Jacq. A,

D.C Radix Platycodi roots — -
Polygala tenuifolia Rild Chalk »ilk wort body — —
Polygomun nultiflorus Thunb Radix polygoni sultif rools — —
Poria cocos wolr Polyporaceae body - —
Prunus armeniaca var, Ansu Max. Apricot seeds — —
Prunus muse S, et Z, Ume fruits 3 20
Prunus persica L. Batsch Sesea persicae seeds — —
Pueraria lobata Ohwi Radix puerariae roots - -
Rehsannia glutinosa Radix Rehmanniae 100is 14 —
Rehsannia glytinosa Libosch, Radix Rehmanniae fo0ls - -
Rheus officinale Baill, Radix et Rhizomarei roots — —
Rubus chingii Hu, Fructus Rubi fruits - —
Saposhnikovia divaricata Turcz. Sch Radix Sapoeshinkoviae roots —_ -
Saururus chinensis Lour, Baill, fhizoma saururi steas - —
Schizandra chinensis (Turcz,) Baill Fructus schisandrae fruits 10 -
Scrophularia ningpoensis Hemsl, Radix scrophulariae roots — —
Scutel laria bsicalensis Georgi Radix Scutellariae rools — —
Sophora flavescens Ait Radix sophorae roots - —
Trigonells foenumgraecus L. Semen trignellae seeds — —
Ulwus parvifolia Jaca. var. Coresna Elm roots — —
Vitex trifolia L. var, Simplicifoli Fructus viticis fruits - —




Table 3. Antimicrobial activity of the

vegetables and plants extracts by disk

diffusion assay

. ) Plant  Inhibition zone (mm) per microorganism
Botanical name English name - -
parts E.coli Q157:-H7 E. coli ATCC 25922

Acer palaatus Thunb, Japanese Maple (red) leaves _ 10

J 1
Acer palsatus Thunb, (:ﬁgse ksple leaves 11 -
Actinidia arguta Planch Cotton boll whole — —
Albizzia julibrissin Purazzini Silk tree leaves - —
Allium cepa L. Onion 00ls — 15
Allium satius var, pekinense Garlic burb — 16
Allius sonanthus Max, Yild rocambole 00is — —
Allius sonanthus Max. Vild rocambole leaves had —
Allius tuberosus Roth Leek leaves - -
Asaranthus sangostanus L, Amaranthus leaves 10 -
Asorpha fruticoss L. Bastard Indigo leaves - 15
Arachis hypogaea L, Peanut nuts — -
Aretius lappa L, Burdock 00is — —
Arteamisia aciatica Nakai Mugwort leaves - -
Bercheasia berchemisefolia Mak, Koidzusi Korean Bercheaia leaves - 19
Capsella burss-pastoris L. Medicus Shepherd's purse ro0ls - —
Capsella bursa-pastoris L. Wedicus Shepherd’s purse leaves - -
Capsicus annnuus L, Red pepper fruts - -
Capsicus annnuus L. Unrippe pepper fruits - —
Chelidonius sajus var. asiticus (HARA)

Chelidonius majus leaves - —
Ohvl

Codonopsis
Codonopsis lanceolata S. et 1, T, fo0ts - -

lanceolara
Colocasia  antquorum  Schott, var,

Taro () - —
esculentus
Colocasia  antquorus  Schott, var,

Taro leaves - -
esculentus
Diospyros Kaki L, fil Persimmon leaves - 13
Diospyros Keki L. il Persiamon fruts - -
Doncirus trifoliats Rafinesque Trifoliate orange seeds — —
Persicaria senticosa Nakai Persicaria senticosa leaves - —
Petasites japonicus S, et, 7 Maxim Butterbur fruits 10 -
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Table 3. (Continued)

i . Plant  inhibition zone {mm) per microorganism
Botanical name English name . y ,
parts E.coli OI157H7  E coli ATCC 25922

Gardenia  Jjaswinoides for. grandiflora

Gardenia seed fruits - -
Hakino
Ginkgo biioba L. Ginkgo leaves 2 —
Hemerocallis longituba Nig Day lily leaves - —
Juglans sinensis DC, Dode Chinese valnut feaves — -
Juniperus chinensis L. Chinese juniper leaves - —
Lactucs indica L. Agave leaves 10 11
Liliuw lancifol iue Thunb Lily seeds 10 -
Norus alba L, Yhite sulberry seeds - —
Qenanthe javanica BL. IC, Droprort leaves - -
Perilla frutescens Brit var, japonica R

Green perilla leaves - -
Hara
Persicaria hydropiper L, Persicaria leaves — 10
Pinus densiflora S. et Z, Japanese red pine bark - -
Pinus densiflors S, et I, Japanese red pine leaves e 13
Pinus densiflora S, et Z, Japanese red pine flowers 13 10
Pinus rigida Niller Pitch pine leaves - 14
Polygonatum odoratus var, pluriflorus

Redoute f00iS - -
OHRL
Prunus Salicing L, Japanese plum fruits — 15
Prunus Salicina L. Japanese plus seeds i5 —_
Ricinus communis L. Castor oil plant fruits —_— —
Rorippa nasturtius Beck Shepherd's purse leaves - —
Sedus sarsentosus Bunge Sedun leaves - -
Sewiaquifegia adoxoides Makina Seniaquitegia adoxois whole - —
Solanus tuberosus L. Potate peet — _
Taraxacum platycarpus Dahlst Dandelion seeds — -
Keris dentata Thunb, Nakai Lettuce leaves - -
Zingiber officinale ROSC Ginger 008 — —
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Silica gel column chromatography®] &% T Sephadex gel column
chromatography®] &% % HPLC ¥Eeo 84 32 4o gES ¥
%3t 1mg/05miZ A g F Ar)dlA HE3 vt8t 2ol TLC alumium
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1. 2vA FEE8E € AAW A2 FAL AL PSAASE

I E A ASAN FE(mi)
2.9 2} petroleum ether F& & 0.280 ppb
20z B FEF 0.460 ppb
20z AL FEE 0.680 ppb
202 SN EFEE 4.600 ppb
schizandrol A 0.002 ppb

A Ald 2. ¢2v A} petroleum ether(SPE) &89 X &% &
A A4 A

@ a-amylase® A s}

212} petroleum ether(SPE) %89 o-amylase &4 AHEAS
33t ATH 244
Z 713 & 05% soluble starch® 0.05M acetate buffer(pH55)0 %o A&
U3, A4E SIGMA A AEFS 7Y% 2 unit D2 gX3te H
g F, 40TAA 1083 g A £ 3 M9 acetic acid 10ml2 ®H§&
Z32AZAd. o2 1/300N9 $82:3 AlY ImE 7istd LAzl F
660nm FBEE FH3td AN FHE oM E¥A Air N9 FH
T #¢g W FFE go] AR EoUAE a-amylased] 93 FFE oo
2, 7132 Al8H9 starchgE o] 83ty EEZHE A3 od7ld 54
Ho] FFEE didsld 92 oz FAYGNE AMIYR, AN
A& .

[Einnhibition(%) |

—

Activity (%
= NWABOOONOWO
coocococo0000O

T 11T 1T T 17T 17

0.05

! Volume oft SPE (mg/ml)

a9 4. 27 & petroleum etherol 213 a -amylase &4 A3
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@ Glucosyltransferase®] A&

S. mutans®] % HNEHFAY FA2olH, sucrosedlA dextrang A
3t B AQ Glucosyltransferase®] A&l 48& st E424S FE5K
t}. @A Tryptic Soy Broth 20mlg connician flask 9 ot 47 #F&
1008 AFF F 37CAAM 48712 5 A&150pm)stEA #7134 =d
off A w3t

W FF uiFuiAE Y B 45 AL Glucosyltransferase®] &
Aoz Argslnt. AL 84L& 0.2M phosphate buffer( pH 7.0 )ol
0.25M¢9] sucrose® 3o 71F=2 A8t ©] 025M sucrose®-g 0.9ml
Hatxz, 0.1mle EA2HE Hslod 37T oA 241 wgAFn, YD
%< dinitrosalisilic acid(DNS)¥ o2 Z3i€ 949 E FFsAct.

2192}l petroleum ether 289 Glucosyltransferase®4d s &3
A8& 02M9] phosphate buffer(pH 7.0)9] 025M¢] sucrose® 09ml, &4
f 0.1ml, 28]z 27 A} petroleum ether$&€ %8S 1, 2, 4, 6 pg/mhg M7}
3ttt 218 11 phosphate buffer(pH 7.0)2 % %39 2mlg AL 37T
A 2417 WAl F BAHE BdD TEE AP ol=2A A
&8 Adsad

2 E2HE oi$ HE do2r FAE AAY £ 9, &Y
2339 FAFAA Bt FFEolY 40 Uv EME AR
A

71&9 FA AdAAZE AR, MUY, dezRoto]ll, HEZRAS
3 22 FgAAZ AW dFolvt A dEoM FzFHHoIRot F
W AFFe d8S F& F F3AL] 21, €A, ANE22YADeE F
APde AAste A7 Jdoy FAE G Adely we T Fag
o] A, AMA, FAdLAdoly dEGUA Fo E42E FA AAES
AEdta ey a2 F3E ofF EE P

—220—



(O nhibition (%) | 98 88
99 '

98
97

96.2
95 ’
94
93
92
91

90 :
89 1 1
0.02 0.04 0.06 0.08

Volume of SPE (mg/ml)

94 .39

92.9

Activity (%

1 1. 1 1T 1T 1 1 71

¥ 5. 29 petroleum etherdl 9] 8 Glucosyltransferase &4 A
3

"ol SR dEe EA EYXY E£E sealantHo] Ed o,
24 e FA A5AE olFE MEHT A ot

2o v g AdeEel FAE dAIdGnE A ARG &2n
7b 3z E&x auvel dae YIoA Fdsior st AAol. ¥
of & wFol A% FAHAA T UEZ AEEHE 52UE FA4
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Lujztol A Eals&] @ schizandrol AL g HFEZ Y S
ool EHE vl 2Fo8x FA YAFQ Streptococcus mutans®] A
& &d3 AAgch

g, 7AW £33t @5 EL P E 2 glucosyltransferase
% fructosyltransferase®] 84& A3l lactic acide] BAH L JAs=
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