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SUMMARY
(FEL )

I. Title

Development of Natural Antifungal Materials and Process of Critical Control

Point for Rice-based Processed Food

II. The Objectives and necessities of the research

The objective of research project is the development of natural antifungal preservative
and optimal application of it on manufacturing process of rice-based processed food for the
food safty. These studies is carried out according to plan and sectional research divisions.
Furthermore, Our research on the practicality of the natural preservative for foods is
available for immediate sales because we completed the whole research process from basic
screening of antimicrobial plants with extract-library to manufacturing and application of

natural preservative on Tteokhokki.

The needs of natural preservative are increasing in socio—cultural aspects because of
demands rises for healthier and safe foods, safety-oriented government's policy direction
and the increase of people’s living standards. In economic and technical aspects, natural
preservative for rice-based processed food is only edible alcohole whose effect is not
enough to preserve Tteokbokki for 2 months at 4C. Therefore, it is necessary to augment
in the self life of rice-based processed food for "Globalization Strategy of Korean Food”

and export increase of Tteokbokki reaching 150 billion dollars.

Consequently, these research project can contribute to manufacture safe foods without
chemical preservatives and make added value of foods higher by assisting "Globalization

Strategy of Korean Food”.

IMl. Results and their application

1. Results
1) Among about 2300 plant extract libraries, Morus alba L., Glycyrrhiza glabra and
Herb-ST were finally screened by antifungal and antibacterial test and the economic

evaluation and identified their pH and thermal stabilities.

2) The ethanol extracts of selected Morus alba L., Glycyrrhiza glabra and Herb-ST

were formulated to water—soluble powder forms, respectively(Patent No; A 10-1007869



%, registration) and developed to antifungal natural preservative for food. In addition,

we completed package development of Tteokbokki containing natural preservative.

3) The structure of purified antimicrobial compound from kirincho(Sedum kamtschaticum
Fischer) was elucidated as 2,6-di-galloylarbutin(SK-1) by analysis of 'H NMR, “C
NMR and Mass data. We estimate that Herb—-ST contain many minor antimicrobial and

antioxidant compounds in purification process.

4) For the establishment of preservative treatment, Tteokbokki containing the deveolped
natural preservative(Complex Herb Extract F1) were stored at different 20C and 10T
and identified microbial and quality change. Tteokbokki treated with Complex Herb

Extract F1 was stored freshly more than 2 months at 10C.

5) The preservative effect was better on Tteokbokki treated with the deveolped natural
preservative(Complex Herb Extract F1) by dipping method than mixing method and
similar in the concentration above 0.4%. Therefore, the concentration between 0.4% and

196 was determined to be the optimum dosage.

6) The deveolped natural preservative(Complex Herb Extract F1) extended storage
period of Tteokbokki by 30 days at 10T.

7) The changes in gas, color and texture between Tteokbokkis treated with the
Complex Herb Extract F1 and different gas compositions were tenuous for a storage
period. The texture value was low only when the concentraion of CO: is over 80%.
The inhibition of spoilage was most effective in Tteokbokkis treated with the Complex
Herb Extract F1 and above 80% CO: concemtration.

8) The deveolped natural preservative(Complex Herb Extract F1) was stable by acid,
heat, plasma and digestive enzyme treatment. Especially protease(pepsin, chymotrypsin,
trypsin) were not inhibited by the deveolped natural preservative and glucosidase(endo
a-amylase, exo a-amylase, a-glucosidase) were inhibited slightly. However, there is no

effect on normal people at 500 ug/ml concentration.

9) The deveolped natural preservative was not toxic at 4,000 mg/kg on the Mouse

Single Oral Dose Toxicity Test and classified as practically non—-toxic group.

2. Applications
The deveolped product can be applied to various industry like food, cosmetics, fish

farming and livestock feed as natural preservative.
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b gAFEA AR

800 o #£9 AEFHEES CLSIHH O (Clinical and Laboratory Standards Institute,
formerly NCCLS) disc diffusion assay®} broth microdilution methodel] €]3%F MIC(Minimum
Inhibitory Concentration)®t MBC{Minimum Bactericidal Concentration) =AW 0.2 37 7+&
A& H7Esk AaH(Fig. 1-1), ol 2AE (A 1A F) 3 Hsth(A2H &) HE5F5
ol g3 duretd DB 2 &4 AHILE T3k, 1A= IR o] 7

2l Wy, 53k 8
o, 5T, AR, Bay FEES IAHoE Adeslorn, AAAN HUME Eote] HEHoR
Ay et AxFEES Adste], SHAA HAE B AYE AAESE FE 5He] A4
3] 9] methanol F&%% UHA ethyl acetate® £33 2328 FExpdlol oA 53 FALA A
FAA T Z5F +93AY. FE 2 methanol FF =-S5 methylene chloride® #383% &%
TARA A5 Al 5ol wi-¢ ¢Fstalth. shARE Wl th3k application test Ao+ &5 Axg
T4 FE=S AHESHAT

Aa FEES agardf Aol A= AR Skl FAHUATIT 39 o] Fell= gho] Aol HE

SES agartf Aol A AA ko] WA et TE oA ol d4be]l dAvh(Figl-2). 1Y

__]i__
U 772 #%E Z5% broth dilution method®2 EHIAEZ Ao A= g3l o] 74317
vERsETH(Fig. 1-3, Fig. 1-5).

53], duylet dxre AETdd eAd AEAE e daE 25
TES

TRE Iy =
2uz| cew [ 2aas L] | “enes 3= EET Tzen peran ey P FR— - I RS e P
: el L R ety . e

o [ " el i NI e 20 -

<79 5 >

&
3
DEFE 2=, QMY F2E, Q2 F2E, Oy F5E5,
w22 F2 5 ]oading: 4mg(40ul, 100mg/ml)/disc, Smm
Fig. 1-2. 13 2284 A3} disc diffusion assay
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% 2% broth microdilution methodell 23} -7+t 24
S gGrtedul Awn FEE(EtOAc ¥38)& 96 well plate Aol A @ Eo] 4ol Aspergillus
niger A A8o] WEE FolH A Fowrm=z  PDA(Potato dextrose agar)alA H| =] o] A
MBCHW R o2 ALY AB5& thA] Flsksivth. 2 23 500 ppmeol e sXxolA 3] +
AL2] /‘3% A7E v FFIFAHFg. 1-3). B%°] agar dilution methodol A& MIC
500ppm< S thA] & W BHelskgltHFig. 1-4). Aw7tA 9] A~z A3EE MIC 500ppmS
Zk= ’ﬂ;% 7bed AAE vy FEbstdlth tixate Aestd AR AsEASTES
(Desfan-100, ol 2~ d A E)e ARE3FH oW, o]&= 200~300ppme] MICZE-S LERH T,

« o HOBOOOOC

C B 5000 4,000 2000 1,000 500250 125 62.5 313 15.7

4gh A=}

96h 2=}

#48h Z 3 =
DHWA Y
—-» 45h F 3t

144h F 2}

144h F 2}

# 48k B >
DAWA
—-» 96k 2%

300ppm 500pem F00ppm
Fig. 1-4. Ay FEE9 FHE 9 MIC test 27} (agar dilution method)

*x & (methylene chloride)2] broth microdilution method®l ¢]3 MICE A gt
MICZte] 1,000ppm ©1 o™, 500ppm ©]/e FXolA Aspergillus nigere] AF A5

il
AARE MBCE AR S50t WA 48 AAEA Ak FEEE A FEEd

My Ot
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24n 37 LUA -
C B £0004,000 2000 1000 500 250 125 62'5 313 157

- [M’O‘ﬂ@l@ﬂﬂ

B 80004000 20001000 500 250125 625 31.3 157

96h A2}

#48h A1t —=
IAMA BT
-> 46h 2 3t

1440 B3} KAL) // [./900

C: B 8000 4,000 2,000 1,000 500 250 125 62.5 313 15.7

144n 3%

#46h 3 -
AW =
-» 96h Z I}

300ppm 900ppm 700ppm

Fig. 1-6. 2% FZE 9 MIC test 4 ¥ (agar dilution method)

£)9] broth microdilution methodol 23 MICE ZA 3+ 23}
tff gt 'o]’ﬁ'éj’/‘qg MIC%to] 6,000ppmo.= ThA g2do] Zhalx] ko), A
et Atk 71hxe] et 2 FrbE e dE 14 53 1Al
0 10-2011-0058500, &§319: 7|d&2® FEFES FTEAATLE 3+ I 2 P4k
1< 2011.06.16)
¥ AT 1ApdR A HoF Al AxbeI e o ojdgl
S sL7] eiA xlat B ofYe) AT, Helk
Pt Aol F57 o sl 2xpd ol A&ste] A5
2] Broth microdilution method®l 2]3F MICZE-S =A3FA Tl 96 well plate A
3 gHow aotoz MICRe]l s ehobr] aLAulA|el streakings}o]
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=
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MBC#S <13t A3 6,000ppm( Escherichia coli), 6,000ppm{ Pseudomonas aeruginosa),
375ppm Staphylococcus aureus), 6,000ppm(Aspergillus niger), 375ppm{Bacillus cereus, U
X7 tu] ol dth 1A 2FEFEEA T 49T S e e, G-) AldEY
G(+) Alttel g Aol o FFstart. 53], 7[dxzFEE0] Gl g &+
d/do] tha ofgk HolARE B AEFFEC HE in vivo @A o] e tHEig. 1-7).

T

6,000 3,000 1,500 750 375 188 S4 47

E. coli |
(6,000 ppm)
6,000 3,000 1,500 750 375 188 94 47
P aeruginosa
(6,000 ppm)
6,000 3,000 1,500 750 375 188 94 47 24 12 C B
= = 4 = NN T
St. aureus S & ;
(375 ppm) e N
6,000 3,000 1,500 750 375 188 94 47 24 12 C B
._: v "r v A .I —
g Q'@ f-h?; Lc )
. niger 1.7 Y rr’
(6,000 ppm) § . !1@ \ﬂlﬁ (!

6,000 3000 1, 500 TED 3?5 TBB 94 47
E ¢ ) iy it

B. cereus
(375 ppm)*

Fig. 1-7. 7 x55%&

A Ny A ExFEE pH AR}
Als &5 (Herb-M)3 #%2 FE&E(Herb-G)& pH 4~10 g 5o Aspergillus m'ger
of et YHEAHE Fsto =z A Fe AL E HrtsAT. 7E

ob A 2|3 Fo]= MIC 400ppmel &+ &48 5
Z3 gz FEE] pHHste] A F How 4%@_
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C B 1600 800400 200 100 50 25 ppm

pH4 HerbM _,"; r,'

pH4 HerbG . j’ F y

pHS HerbM G

pH5 HerbG D 'k-‘

pHE HerbM ( F .

pHE HerbM D @ pH  MIC (ppm)

pHT HerbM ‘_1 ‘_|.\ ‘ 4 <400

pHT HerbH ( b\( . < 100

pHB HerbH || 6 2400

pH8 HerbG 7 §4OO

pHI HerbM ||

eH9 HerbG 9 2400
10 2400

pH 10 HerbM
pH 10 Herb G |}

. FE=E9 pHetAAHE 7}
71 %29 MeOHFZEES 10% solution®. 2 9= vFe- pH 3, pH 7, pH 10 pHE 9& 5
Z

2ANZE Foll T3 vhg E colidll tHEF Fvtede SQlEglow, HAE Al a7 H e
of K WHo|l fro = oyl ernzE MBCZ #AF o5& JHsdth 7dxFEE2
pH 7~109] $4 2 &ZAeAdd o wv pH39 AHdolA @Ade] oS ek dela, pH W3}
of mE #AG @ Aol= gldth(Fig. 1-9).

MIC a3t T Agar B

ac.fsom: 20.00 00
1|

- a
Y e 317, 130, :_sw sml
i“ l l AL TR

MO ORI

- KIS 813 2

pH MIC" (ppm)
Control 6,000
o 3 4,000
P L a3 e s 3o 7 6,000
10 6,000
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A D) DxFEE o Aok )

My FE2E g FEES 47 08 EXE Fol Aspergillus nigerol tdh g
e FAgo =N AR dAALES Hreth 1 A3 & Wl diElA] FT &4e
ol 7F B A ek dvHFig. 1-10). ol AWyl fx 559 I3l Edo] do kA3t

C B 32001600 800 400 200 100 5[| ppa

T 2l HerbH
2531 Herb-G B o 1 Temperature . *
Hel Her .(_..» ) po Time MIC (ppm)

50C Herb |RE(E ORI ()
50°C Herb-G T X 52 g 30min <400
100°C  Herb-M e O\ 50 30min <400
100°C  HerbM ( S‘;‘ 1 100 30min <400
121°C  HerbM (1Y .

-"- 121 30min <400

121°C Herb S BO® f\ 9)

=

1C against Aspergillus niger
o & AN HIAE A

i

*
Fig. 1-10. 4y =3 dx FF

B. 7|1 Z2F%E9 et G}

7|Hz9 MeOHFEES 10% solution®® ¥HE v 80T, 1007TC, 121C «A 2 30# &%
A2 3 T L colid] st FaEAd-e sty Aadow 121C9 X n Iqad
dol AawA gkoew, Ayl v g E‘r(Flg 1-11).

o M —
T ERA] Sk

=]
i

T D

W YEYEE
- DD RRRLRLH

Temp. MIC"(ppm)

Control 6,000

80 6,000
i S B 100°C 6,000
121°¢ 4,000

Fig. 1-11. 7| 2F2E9 49 dAA HAE Ay



% Soll upe FRT
Aoz A vHFig. 1-12).

700
y=5272x + 2495
600 Re=0980 _~*
500
3 400
=
9 300 ¢ MIC
200 = (MIC)
100
0
00 05 10 15
[P TTES
Sample No.  ‘&5H]< /g MIC (ppm)
1 0.9 1.1 600
2 2.2 0.45 <300
3 3.2 0.31 200
4 4.8 0.20 <100
Fig. 1-12. 493 289 w3 2 g7 444 37

=
L
3

@]

=
2

e,
ht!
o
i
o,
52

o} Ak x 3% methanol %58 THAl methanole] 10%
0% 433 A3 100% methanolZ &&3F 23 ol|lA &3
71 sk A yErskt) o] = thA] RP-18 flash column chromatography S 714 %3
Rom tgoz 23d A3 prep-HPLCE HE AAY FRHEAS AU 13
Preparative HPLC(YMC-ODS-A, 5Hul, 10X250mm, Acetonitrile:Water=55:45, 1.5ml/min,
UV360nm detection)ll A& 71 73ek @A E o] 12-138 Aboldd £&5 o™ (peak 10), 5,
21, 339 I ANAME Fxvr &Aoo YETHFig. 1-13, 1-14).

T
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& BRI (Ske)
Extracted with MeOH

evaporated to dryness

Crude extract (27g)

Partition(Water: EtOAc)
evaporated to dryness

EtOAc fir(6.22)

Cy5flash column chromatography
MeOH(1.13g)

C;s HPLC(ACN:Water=55:45), UV360nm
Rp 10(13mg)

C,s HPLC(MeOH/Water=20:80)

Rp 17(2.1mg)

Fig. 1-13. 493y FEE25Y I =2 FAA flowchart

[mai] 208 min, 89.7 mal
1 ”
150 10 | 17
25
1004 4 >
: 14
3
50 238
31
& 40
26 il
|- \-M—J\JL,_A_JL\%
3 & % p? )
[min.]

12 HPLCOlA #eld R & EoEo] 235
2 22 HPLCE F3&to] 168N (peak 17) HEHow oFAAH EAHEAS A vHFig.
1-15). 89 B4 dA 72848 A AA A4 o] FFHeHo AR E G Fol
e,
[rALE
1658 |[
800+ .
soo] 1 I
|
[
4001 |
".3 l
200 I{ 43 'I13 :1‘ " .
0__| A, '*-‘-.-‘b\km.._n _/|" "\l_m_ e AN o I e s e
o 10 20 30 40
Time [in.]

Fig. 1-15. Ay FZ5 9] re-HPLC chromatogram(MeOH:Water=20:80)
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5} 2]3}7] 913l methanol &% 115 g& F 34
2F2] ethyl acetate ¢} butanolg ©|&3le] 28 oz Z47} 23]
37Me) 388 AebeEsdrt. 5.06 g2 ethyl acatates S &3]
2319 2, chloroform:methanol:water:acetic acid(55:36:8:1)%
=319k o] AES B3l 9o EE(FITYS Aoy ol FolA F3F7e] &4%
Btk F3(2550 mg)e2fH @ =4ds £8387] #38to] Sephadex LH20 2¥ AZviED
& 33 AAston, §E8 M EE methanols AFE3EAITH o2 g #AF& Fohe] SK-1
Edolgt grdl 24 5 2(998.7 mg)s Tl Th

reet k7ol ¥3¥S @3 yg(1,212 mg) AgIA A e g
chloroformmethanol:water:acetic acid(55:36:8:1)2 &Z3IAth TLCHA $o| 37719 #3o
e o IR 9 FATEAS AR A3 e 8o E48 Bt F6ld F62
T+ 238 339(353.7 mg) Sephadex LH20 ZA#ol| 7}3F t}8 methanol® §&3te] A&
% 23} ol=mFH 53 579 ¥8 Feoll F614(33.5 mg)9t F615(795 mg)/l &5

. E3F F63(610.0 mg)S Sephadex LH20 AP AazvieafaE HA5ke] 3k 7¢ £

J(F634)s F5stoH, A4 o= %@OETH A EdS #Eestal v Fig. 1-16+
SK F+&E25Y & 2 M@ E-DY S8 344& e

SK MeOH ext,

Partition

‘Water lay. EtOAclay. BuOHlay.
(2.2 g, inactive) (5.1 g, active) (4.0 g, active)
I Silica gel column({C MWW/ A =£5:36:8:1)
F3 F4 F5 Fé F7
(2.55g) (0.29g) (0.37g) (0.65g) (0.55g)

. Silica gel column
Sephadex LH200eOH) | | | | | (CMW/A=55:36:81)
W v v v

R v v
F36 F37 F38 F43 Fo1l Fo2 Fo3
(739 mg) (798 mg) (82mg (107mg) (70mg) (281 mg) (610 mg)
Sephadex LH20M0H) lSepha dex LH20
| I \;I:, (MeOH)
Sephadex LH20MAO0H)
sk F614 F615  F634
\ (999mg) J (36mg) (79mg) (223 mg)
SK-2

(In process)
SK-F4
(In process)

Fig. 1-16. 7|U2FEE2 8 322 2 AA flow chart
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3) 71Ax=24¢9 2t EASK-1 +x &3

A. SK-19] #=EA]

d71eF ol Eed F Ny A=A FxE E
218 2 A8 ). Negative ion mode® LC-MS #4
ione m/z 575.20 A4 Xl we} & AFFo| 57631 %

el LC-MSE4 3} 7] &+
1A g A SK-1 42 [M-HI
Ebstth(Fig. 1-17).

-

N
o g
M o
i

= L

Fig. 1-17. Negative ion LC-MS spectrum of SK-1 compound.

B. SK-18] #7733 84

Bed = 2o A Fx A4S 9ste] 'HIY PC-IAr)THE
A7 SK-1 22 ¥ 29 7o) 'H-NMR data’} R2]= o8 (Table 1-1), °] &2 & Fig.
1-18% #Zo] SK-1 E4L 26-di-O-galloylarbutin® 2 54 % ¢t}

i
o
>
>
ol
o
2
vl
i

Table 1-1. 'H- and “C-NMR data of SK-1 compound

Position s8¢ §'H
1 102.6 485(1H, d,7.9)
2 75.7 5.13(1H, dd,8.1,9.5)
3 75.3 375(1H, ¢,9.2)
4 71.9 359(1H, ¢,9.4)
5 76.1 379(1H, m)
6 64.7 462(1H, dd,2.0,11.9)
4.48(1H, dd,6.6,11.9)
r 152.2
2,6 119.8 6.77(2H, d,9.0)
3,5 1167 6.56(2H, d,9.0)
4 154.2
1,1 1214, 1213
@7, 687 (27, 110.3, 110.2 7.14(2H, s)
(37, 557) (37, 1465, 1466 711(2H, s)
4", 47 1399
COO 1682, 167.6
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HO OH
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G=0
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C=0
al
ali aZ
HO™ OH
OH

Fig. 1-18. Chemical structure of SK-1 compound.

C. SK-19] <4

23 T e EHe dwEAAS FAEY] 98] Escherichia coli, Pseudomona
aeruginosa, Staphylococcus aureus®l| w3l A8 &2l tt. 3719 Alxrol thdte] 96
well plateZ AF&3lo] A3 33l SK-12 DMSOZE £33 v} TSB(Tryptic soy
broth)®#} % o] 4] double dilution method® MICEHIAEE 831 th TSBulA| o= Z}7}e] A
o] 1x10° cfu/ml ¥gso] gom, 747te] At TSBelAo] 1497 Al & A
o] &3 Tl SK-10] A& ¥ 96-well plate= 30 ColA 2447t w43 & Holo = Tjrﬂﬁ}oﬂ o
o, TSA(Tryptlc soy agar)dl#| o] =3l MBC(Minimum bactericidal concentration)&
215 £ 600 nmelA ODZrE AT FA g o= 1% DMSO7F £3HE o] g+
A E o] & } 2ot 1 A¥ Fig. 1-19904 ¥ #ve} o] SK-1(2,6,~di-O-galloylarbutin)<-
6,000 ppm(E. coli), 6,000 ppm(P. aeruginisa), 500 ppm(S. aureus) MICZt-S YEMHSI O,
SK-1 &4o] G(-) Aletrtt G+)A ol ek erdrgdo] oS F3hs g2lstaltt
SK-1& 7|¥d %7} AAelE majorE 2 24 MeOHFE &9 @Ay FAst9 o 57}
zobol wE g FUHF YErdA sk mEbA Z1h R fEde UE major =4

<
inorEd FolA FH@Aol B 7 Edo] TAY AoR diddeR, & F 7Y

AL GH)A e g dA =
Hole s A S Bolnz, AAFAHA
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Compound E. coli P. aeruginosa S. aureus

SK-1 6,000 ppm 6,000 ppm 500 ppm *
* Control tH¥] Aol 3% Y&
Sample MIC test gt Microerganisms Agar 2 A| striking 2 2f
SK-1 E colf ATCC 25922

F. geruginoss  ATCC 27853

St sureus ATCC 6508

1 meshol3tz2 ®#H3to], EE div] aE F7H(94795%
ethano)& S¥ls® FH7Fstddch FAHo] H7ld FE®0A W 2528 50CE &84 2A17F &<t
dE W FEAEES T8 FEATY] &8 Fol7] A8 FE=3AS 23] F7F A3t
o, olwl FAE& w4 FHUbste] 50T, 2A3F FESAT FEIAS v F o FE(pore
size 5 mol 3 E o] &3fe] oJFg Fsta of Huke #H Y|l FGH o el A
A 2 gd ARd 58 AASY] 938 wood basez Alxd A€ SX Plus(NoritAh)
E A= ] 1% A&kl 30TAA 3023t skgA Ao, ojwf &AeAe] W T&E F
A7 7] 918 300 T 400 RPMJ SR wHk A7l §& gAFZAE viFl FEES o 3ely
50 Brix7tA &5 A7l & AFUXE o|&3to] A Ao va8A AARES A X3
t} o] & F F& e 34 HE Aspergillus nigerol| W3kl MIC

AE T3l Axd
500ppme] e S e I tH(Fig. 1-20).
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1. Dried Raw Material

p=
i

AEHE

I

2. 1st Extraction

!

3. 2nd-3rd ExXtraction

!

4. Filtration

}

5. Activated Carbon

!

6. Concentration

!

7. VaccumDry

y MIC 500 ppm O[3

(2) r3kA)
AF i ) 9]

Fig. 1-20. 4y F&5=9 H4 F5¥

EE RIEE

4432 93 §342 A9d7) geed, 53 F AAL o

: 1 mesh 0|32 24

), Time(2hr), Temp.(60°C)

6. O{ ot = 50 Brin7HA| 5=

y T.H 84 @ ZyEY
% A8 2 % 0|4

SHA. nigen

MIC 20 ppm 0|SHE cereus)

¥ A

A

o,

| 2421 kgOﬂ F3 S kg H7y=E

=1
T=
 EA EEES(95%

fifo

2

T

3.2, 3% 28] 1% =2 =to| FHE 3 kg® 71510}
2%}, 3A FEE ™

# E2HM FEESE(95%), Time(2hr), Temp.(607C)

4, Pore Size : 5 um 0|3}

* OIfote Qrzrate] HHO| Qs B2 AE

5. ZH4EHS of o ChH| 1% &7}

i =E 20| MAE H7517| 23] SX Plus BAE
E2 : Time(30 min), Temp.(30%)

& dAstAnh SEAdSs 23 o] 7HA] 73 A FelA] Hdo]l YAEHA e F3HAE
Ao A Whaboll ~H| 2 (sucrose fatty acid ester) A tHTable 1-2). $+d e F&5&E 22 T3
o 1.5v) %o FFAE A&3S wl Fdo] FAHA U HA vz &S ANy &
E A A A A H 2 =10 : 15 : 75 (wt %)Y WaRow, iy FHES o &3

2 A2 e Aol Hdol A

2 Skt (Table 1-

3).

Table 1-2. Wy F5=9 &35 A 734 AA H2E
Emulsifier Precipitation”
Glycerin —

Glycerin fatty acid ester +++
Propylene glycol ester of fatty acid +++
Sorbitan fatty acid ester +
Sucrose fatty acid ester -
Polysorbate +
Organic acid esters of fatty acid ++

*Precipitation;

+++! gver 20%, ++:
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Table 1-3. AWy FE=3 F3Al(AFA LA 2)e] & H 4] HAE

Contents(%)
Samples Mulberry root Sucrose fatty Precipitation™
) Water
bark P.E. acid ester
Sample A 10 5 &85 ++
Sample B 10 10 80 +
Sample C 10 15 i) -

* ++! Strong precipitation , +: Precipitation, —: No precipitation

(3) A4 st

vl 84 Ay FEEEY G3AE Y9 FoE AFS T AAFE FEIE Uy
1087 H7leke] £33 vhS, 400~500RPM &9 Ry gz #d3HA 4ol FAh

o] BIFES 75T, 605, 4,000RPMO. 2 FAF oz FadS Axd & Aeor] 104
1 AAA ] FEAEY FI3E FESINY el R #3tdy 2EE 9 EeE9 $F
2 AAAAY. ¥ F3EE o3 F(< pore size 5 um ©|FHE o] &3le] AFHE-S A 73
5 oA g IFsnt o W, ol ff IAE B FHRE HAE JAPsto] FAFL A5
A et AFe 22EEetr] At FFA Q] malto-dextring H7slo] He] o
=5 20 Brix® A% & EFAXE o]&ste] #8337 rhed Ay FEEEE Axd
o} o9 WiHo 2 Axy AWy U 1% TEZ TR &858 9 100% &

o
3l¥ o, St H L Aspergillus nigerol thalel MIC 2,000ppme] 1T,
AgelE 784 A AFE ws5ax o, oy e 488 AX FstA et {354
sro Ade Ao Ego] v MAE 84 BES Axdon, ofF
ol Ago] Kolatd, f% ¢ Hio] AYsta, A Al 53 FH o
Aol glar HbE vtH(Fig. 1-20).
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Fig. 1-20.

Fo] 80Tl A 1A%

A7ts

BN
T

2 B B AAFE 9|

G

S 2 mesh ©]

A(pore size >15 mesh)<

e

kel
T

o]

7]

]

A
AL

1 65Col A 2417k &<k w2

7}

%

Foojapute] 50% W] FAS gujFs R

3
T

34

A olr.

3

(pore size < 5 mmE

ol g2

T}

umO
o
s

;oo

T

[}

A

=
)

FeE H

o] =
BA

o]

ey
;oo

7o

100% AH AFALARA Hold

-
.

o]

A,

W3 10-1007869)2 s oF 3l tH(Fig. 1-21).
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!

!

!

Concentration 6. it E ==
: 7484 Zugy
Freeze Dry # 2 10 %
MIC 2,000 ppmO|SHA. niger
MIC 100 ppm Q|SH B cereus)

Fig. 1-21. & & F&=¢ &4 AF /M

. ZdxFE5E2 AJs3st

(1) A FETA A2d 24

NWE BEE 1004 29 3 A2 dx JazdEe] FE
& 192 Al UN FEF F 9H @ FEAL Pz @
FHEAE H2E 5T AEYREOE AHE e FEE0E

ethanolFZE 24 HAE 39ut Fu=z FA o] 99 Hz &

(data not shown).

FE BN L coliol T LBl 100% FAUHE 7095k 50% ethanolF-& &l E%
ezxglgon yEx 9e e due 2% 243 dXekE 50% ethanol(FA)S A

= g2 ZASAY(Table 1-4, Fig. 1-22)

= b e I — N -+ = i "
Dried Raw Material CAZE ZAEIHUSE 24 (Particle size @ 2 mesh)

Hot-water Extraction 2. 4= 2HE H=x=1:9 =%
l # A eed(300 RPM), Time(1hr), Temp.(80°C)
Filtration 3. @222 ofIpore size : > 150 mesh)
B OO 2 I 7|5, HITEE 2|5

Alcohol extraction 4. 0ater :50% FH =1:9
l #EA: SpeedeOO RPM), Time(2hr), Temp.(65°C)
Filtration 5. =™E=2 ofIHPore size : < 5 tm)
® HE/ESTE 8l ME

78 (100%, 70%, 50%)
F, DMSOel &3]
AW besuz BE

£ = methanol©] 1t}

Table 1-4. F4 T5W 7|dxFE5E9] T
Sample MIC Remark
100E -1 8,000 ppm 100% Ethanol F=&
100E -2 8,000 ppm 100% Ethanol F=&
70E -1 5,000 ppm 70% Ethanol =&
70E -2 5,000 ppm 70% Ethanol &%
50E -1 4,000 ppm 50% Ethanol =&
50E -2 5,000 ppm 50% Ethanol &%
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TEIMpIE T st =1

Fgar Bf4] Skng 9af

100% EtOH -1

100% EtOH -2

70% EtOH -1

70% EtOH -2

50% EtCH -1

50% ETOH -2

Table. 1-5. 7|¥ &2 WEs F5& % <A4 #7189 232 It 24

Samples Antimicrobial activity vs Clear zone (mm)

(500ug/disc) Gram positive Gram negative Fungi
Ex./fr. B.s L.m Se S.a Ec P.v P.a St Ca Sc
M ex 10.0 - 12.0 10.0 - 3.0 - - - -
H. fr. 75 10.0 - - - - - - - -
EA fr. 8.0 11.0 18.0 16.0 - 12.0 - 11.0 - -
B fr. - - - - - - - - - -
W res. - - - - - - - - - -

Amp/Mic 10.0 - 12.0 10.0 - 3.0 - - - -

* Abbreviation
- &uj @ A]eF; M: methanol, H: Hexane, MC: methylene chloride. EA: Ethylacetate, B: butanol,

W: water, Amp: ampicillin (lug/disc), Mic : miconazole (lug/disc). The concentration of the
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sample used were 500 ug/disc, respectively
- Alglad =, Staphylococcus aureus, Listeria monocytogenes, Staphylococcus epidermidis, Bacillus
subtilis, Escherichia coli, Pseudomonas aeroginosa, Proteus vulgaris, Salnonella typhymirium.

Candida albicans, Sacchromyces cerevisiae,

0
z

t}. NoritA} €4
KBBe] &4 %7
21 tH(Table 1-6, Fig. 1-23).

-

Table 1-6. 7|H 2559 24 7l &4 A& e

Samples MIC(ppm) g4 A

Control 1(50EtOH) 8,000 -
Control 2(DMSO) 6,000 -
No.1(SXULTRA) > 8000 +
No.2(SAAPAHHF) 8,000 -
No.3(CGSP) > 8000 +++
No.4(SX1G) 8,000 +++
No.5(PK1-3) 8,000 -
No.6(DRACOS5IHF) 8,000

No.7(CA-1) 8,000 +
No.8(A-51) 8,000 +
No.9(GAS1240PL.US) 8,000 -
No.10(KBB) 8,000 +++
No.11{CSAP) > 8000 ++
No.12(SXPLUS) 8,000 +

(o]

Control 1 Control 2 No. 1 No. 2 No. 3 0.5
(50% EtOH, F) (DMSC SX ULTRA SAZL PAH HF CGSP K1
T Ny 0 X 0 Q X
Ne. & Mo, 12
DRACO 5 51HF SX PLUS

]
L=
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=

& 1 mesh o]oz &3 v, 50% FH1:9S=Z 65T, 5

3 g ¥z oyl ofyole]| 4% KBBE E33le] MEstaA 1417 &
! i3 HAZ L
==

A7 % = d
k@ W FY @ e AxAE O sTAR SEeA. 5596 60% glycerin(1i1)
53 o)A 147 B9k A2 d TS 045 um BEste] AP e A3

eS|
o
<.
)
=
o,
>
—
N
(o]
O
X
N
o
3
&
e
lo
ot
i
HiL)
%
do
>
_O|L
%2
o
I
f

A A7 dojyr] Fkvh(Fig. 1-24, Fig. 1-25).

[ 1. Dried Raw Material ] 1. HZE 22 Imesh 0|5} 224
I 5 Extraction | 2. Herb-SK 7= #18: 50% FH(1:9)
- Temp.: 65°C
l - Time: 2f Shr
3. Filteration 3. =22 o DH{pore size : <5um)
| 4. Decolorinzing | 4. Ofafolt St el
- 4% KBB
- Time: 2f 1hr, 300rpm
- Filteration(Pore size: <5um)
| 5. Concentration | 5. Ol =5
l - HERIESL /5 weightTHR| 5=
| 6. Adding glycerin | 6. s 60% glycerin(l:1)

Heating: 90°C, 2f 1hr

l

[ 7. Filtering

] 7. Final filteration
- 0.45um

Fig. 1-24. 7|d2F&&9] 84 Ad /I

EEmples 7 L (=24 TVITC BTaT SUTEIg
Control 4 000ppm

4 Y .'ﬁ-\ NN \ \ \ \
B \Ec_ Ksnnf 1,000 q\_z.ndn \ 4,000 4 8,000 | 16,000

\

A" “ A" A 2 \
i 1..\.3?5 | 750 #500 | 3000 ) 5,000 112,000

4 000ppm

Q\ s "e" 50011000 ) z,u;io! 4.0001 s,qmoI 15.503

C—} .YI—W{HY ?-56 T1:5Gn'f 3,-1160"; li,-t}W '_Hzln\n_!

Fig. 1-25. 7|d % 84 AP A= MIC & MBC test 23}
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AL, AFANS A% HdFEEE A

(1) B e Az S5 AF

st gx 98 A7 BAD 08 Lz £39 F, 0% FHSZ 65T, 5475
F=oAT FEAL 5 umeldt oA E AREEe] FHE ¥ 2% KBB 2/4%s H7Eeko]
gAs AT G R oy g Aot ¢ F 40750 Brix® FE3 vhe BFxste] 24
2 (keybase) & Ao, o] o FPAE S35t HFAAEE HESUTE o] A A
Gy FEEES @5 Aol AR AFA LA AH 2 E AREEA gktow, TiEd
FEEY &5 AdsTA Vles S8l HRE HUIEkY £ FEde W S8 Y
A Gst7b 7t ofe Aol 93] AERH keybase FEw=E AP HA NN Wt Z
Fagridel AE&3 HAVSRAEFIEFEE FOE Azl on, &3 AAFE 37
7)ol wrebA] Az vk (Fig. 1-26, Fig. 1-27)

[ 1. Dried Raw Material ] L ijifﬁ%’éii‘i:ﬁl‘iih%ﬂ

l

| 2. Extraction | 2. =3 f8:70% FH(1:9)
- Temp.: 65°C
l - Time: 2F Shr

o8]

. =EE M pore size : <5um)

3. Filteration

L\ J
| 4. Decolorinzing | 4. ofpolf et ghok
- 2% KBB
- Time: 2t 1hr, 300rpm
- Filteration(Pore size: <5um)
| 5 Y ==
- 40~50 Brix

F

| 5. Concentration

L J

| 6. Meshdd 1

| 6. Filteration = 0 srisihy

L J

[ 7. Spray Drying I

Fig. 1-26. W3/ Zx 5955=2 784 Ad /i

e o g B3t AW
Aspergillus niger 2,000 ppm
Bacillus cereus 100 ppm
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=
HA 5% dAE AR FEES 3 =9 1/5 FANA w53 v= 60%
glycering 1:1 FAMZ &3 3 90T, 1A 713 HFH o2 045umIZHE E35}9]
Ad=e A 3§ ST A Al 10% & Fejola F o] doji}
A g oktHTig. 1-28, Fig. 1-29). o] A P2 Wy, 4z, 7dx HEFFTER2 ofFfxl 4%
A@ozA Fddd3} AT EE sl 7= BRI FHEAFdER-S A= HA
HEgoH, AE 48] %O]?} Fejolr}, AT VHxE AYAEZRA dE UFET ol
off¢rz A Pst D A AF RS A&sHA] HEksltt.
[ 1-1. Dried Raw Material ] [1-2. Dried Raw Material] 1EH:1-1~5-1
- oI ZE ETEEE M= et Hl
l L J
7 . " ; 2CHA; 1-2-5-2
l 2-1. Extraction ‘ | 2-2. Extraction ‘ - Herb-SK R|ZEZ M 0| 012t H=
l v
3-1. Filteration 3-2. Filteration
4-1. Decolorinzing [ 4-2. Decolorinzing |
| 5-1. Concentration ‘ | 5-2. Concentration | 6. =Zof =3}
l - 1otA| =90t 20 559U =Y
» | 6. Combine - HA 7_425_%1 2] 1/5 weightTtx| 5=
[ 7. Adding glycerin I 7. 5 9%:60% glycerin(1: 1)=&t
- Heating; 90°C, 2f 1hr

A J

[ 8. Filtering

] 8. Final filteration
- 0.45um

FEE #8484 AW A

ot

Fig. 1-28. 4w s)/zt /719 % &
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1096 soln.

Table 1-7. 38| BFZEFIAAFS H7HeE H3Fole A7t

Dosage(%)
Days Quality parameters

T4 0.4% 1%

Taste - - -

0 Color change - - -
Odor - - _
Fungal growth* + - -

3 Color change + - -
Odor + - _
Fungal growth ++ - -

7 Color change ++ - -
Odor ++ - -
Fungal growth +++ - -

14 Color change +++ - -
Odor +++ - -
Fungal growth +++ - -

28 Color change +++ - -
Odor +++ + -

* Fungal growth; §9to 2 L= F3o] WA o X
-; no change, +; weak change, ++; moderate change, +++; severe change
* A &2 25T

ES
= Flo | HEZHE A AalA HFold
Ly )

=
==
10Cel B#AstaA T2 AEE St 9 o o= Hsn.
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FAANA T FAE BT A3 FH AelTE FAUT A b @5t A

)
=
ATt A, EFHEFEEFLS A2d Ad ol A= dibA et

A b}E}MJﬂ Aol i

& FART "’ FA A aeh fAbe TRage R JEhed, AR e A Al
HIEIA oz A e o, o] £ 10T, A% 3TAAAA FFe] it FAe] dofut
A ggokor fqto J%ﬂﬂxl %9}4. o 273 ¥ $ES A #aE FAY A
. & SR BFEE F12 FAE R 74 Al s A0S 308 o8 943
st T éiﬂrzﬂ.gi %%‘z‘ﬂﬂ%%% Fl& JaedAdywt 45 udadgd s 5
d FAHP AQUERE AmdY

LM (10°0)
8.00

7.00 4 - -
600 g2

500 T3

P P
400 14 =z
3.00 =7
. —&—FI
1.00
0.00 .
0 10 20 30 40
25 (10°C)

6.00
5.00 i—-\:‘
S q_é:_ﬂk_____ s

e O
- —— D T

( _.7;-7-_?51
2,00 +— :
e F|
1.00
0.00 .
0 10 0 30 40
=30] (10°C)

4,00
3.50

3.00 -7—41% =
2.50

200 L — i B
1.50 =7
oo +— —&—FI
0.50 4—

0.00 H

(==}
[==]
bt
=
(98]
[==]
4
Qo

Fig.1-30. B3 BFEEF1S Hed gihele AFast
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(1) 95 | AF T
Al zAbel wEE 6718 Al FAbel A F 117]¢] AlEo] ¥
Fol A% FANGOH, BAEAA U 152 FUSAL TIRAE ol dw
THF A% g3 2avh @4 A7hE TEOR 2ANUL $FNEL 2~
o wo] ALgEon, o 120g9] 427} A7LEAT
= FE "WXolg W AEY AFXARE u|A gakal
= 5ol dsler, dvjAbRE A Ao A LAY
ANEH, FE718L AxzArin 2fol= 3
‘E

3oz °F 360g

o RE N5e e ARonE $4¢ A8d
B ol 4G HEEFOR U YUk

2) 3 A4 2 A

23 A4 2 Aee 870, AP, 2P, 22 AUE G Qi §12348L
£YZ2 RS A4S 9T, JEFS ELPNS R AgAGgom AxA F F e
olEst FeN BN FA A ATk NEF G4 EJFAL Agegon], ho
o AE7EF Adwe FANLAE AEhL AT ARl RES AdE 1F w5 P
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vl A} A ZA AE o) A/ A
g
S E S8 E Fan 2w ol 600  EZHANEAN EA)/FA, GAAA
S E S8 E o o] 600 ZH AN EA)/FA, GAAA
A A A o] E oA 2 2o 500  EE MM EA)/FTAH, DataA
A A A o vtE AAAFZ it AwRolw 500  EZ 2R E2)/TAH, BALEA
A ALAT A oy o 30 ETANE AN EA)/FA, SAAA
Sfael ® ol gl - Sy
o] 2= A AF A
AA A LA fE A Qo W ol B0 EZEEA (N EA)/FA, EAkAA
S E S8 E & 2w o) 513 ZEl A (W] EA)/F, EabaA
ZR QAT =R B2 28 Aol 4280  EAEaAWe /T, EataA
IE=S Z €] 9 3 A
Ho % HoAE AR so oI EECIRAEREY

4, aaan

U 22 6719 ol % nES 9% Az T4
(1) £4AQe] i B¥o] ME w3}

A, ZFA A e FA5 W

wio]l Wol AFAFoZE WE PE, NYPE, PPAIA O] A o] wol AAX 3k FAHA

£ 3lo] EitaAE o] 243t AA s

TAAA wWE FFFE ACTAR 0dxold 28x1020.2 =AYAoH, 3~6U A} o=
3z £35] PP} PEAIA S EAAE7} tixT-9

NYPEX A5 vlaf @ ko] #77F A& AT A7 30C Bauy Sw57F 1

AZHAY 30CAHE Aol NYPE ¥4 A2S AHE89S d
% [e3]

iTEY 0TED

dufe

Dy Day
- CON(control); PE + F4,
- PE(polyethylene); PE + 7 + AAA8 + GiF4A|
- PP(polypropylene); PP + =3 + A% + &2t
- NYPE(nylone polyethylene); NYPE + 574 + &AX% +
e 25 EAAEA HE AHold 2g us
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3l tH(Fig. 2-4, Fig. 2-5).
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Fig. 2-6. 43 F%89 ®io] uE R}

8.0

7.0

6.0

5.0

4.0

/A4 (log 7))

=1

C. duaF&&4 gAxFEE9 "o »E a3

AEldE FHo 2 FE3 001%, 0.1%, 1% vx2 A¥aFEE(Herb-M)H 0.1% #Fx F
ZES M EFES 9xHold 30 #A ?%3] stelvh o] AR I FEEIN Hx
FEES Adst A Ao AlEoln® Tween200.& &alsh ths HEsol ghgol =
Agste] AR oz AR 302 A Agstded, Held 9L 25T HastHA A
FaAE Sk 9 e FH0RE st

R E<k AA A FolA, Ml wieel Adglo]l F3o] Aol FAA g TRl HsfA
AA 3] AstE At FA4e M AP FolAs B 39 Zol| FFol7t sty A &skad
I(Fig 2-8, Fig 2-9), A4y FZE(Herb-M)S A gk A& = 2 log ol 571 %
A8k ar BRA o7 Fio] wo] Kotow AP At vE A (Fig 2-7, Fig 2-8), 44
9 FZEMHerb-M)¥# 0.1% #x FEES &3 A A¥FoA= 1148 & SUo=
F3gol7F AAHA Y vH(Fig 2-8, Fig 2-9). el 28¥¢ Ao &%} F3Fo] #FE A3
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Ag F4L A @ hxTel WA, 001% A AFTAAE 3 w2 AT BF 7
of AT KO, 0.1%3} 1% ALUTNAE 22t 2 logsh 4 log o1 F57k A2 2
g el ek Aok o 001%e14 Aabt BE wE Aol @A, AT AT F
#ark @A,

Herb-M 0.01%
+ Herb-G 0.1%

Herb-M 0.1%
+ Herb-G 0.1%

Herb-M 1%
+ Herb-G 0.1%

Fig. 2-8. Wy F=&34 Ax FE2¢ YKol vE a3}

8.0

7.0

6.0

5.0

4.0

30

2/AF(log 4f)

20

k=3

Fig. 2-9. 4y F=&3 4% F=5 Ayl o3 a5 8 w3o] w4 Wz}

ehd] gy FHEG gx FHES EF G 49 496 FEE 950z A9

@ o ud gyl uE H3l UG ¥ Aoz Badu, 1719 FI JA0E 33

o7} #&HA Gk, FHel E4v FAFAL ol 1 dstel Ao} Hx 2 BRL

Bl EAVE Wobhl Fol FBole] W Ao v, #ge] W
:1_

oF o Alse HAAT ug



A7 WA AlEEte], AF A AT S AR AR
ElsttH(Table. 2-2)
Table 2-2. @i 2AE MA@ W¥olo Ag7|1d FA W
- Dosage(%)
Days Quality AR i _ _ ~
parameters = 2 A} XAt erb-MG Herb-MG Herb-MG
+ 7| A 1 0.1 0.01
Fungal growthx* + - + - - _
3 Color change + - + _ _ _
Odor + - + - _ _
Fungal growth ++ + 4+ _ _ _
7 Color change ++ + ++ - _ _
Odor + + + ++ _ _ _
Fungal growth +++ ++ +++ - - _
14  Color change +++ ++ +++ - - _
Odor +++ ++ +++ + + +
Fungal growth +++ ++ 4+ _ _ _
28  Color change +++ ++ +++ - + i
Odor +++ +++ +++ ++ ++ ++

* Fungal growth; §¢to 2 #aw = FFo] A o}

-; no change, +; weak change, ++; moderate change, +++; severe change

g AQuEs AP Hiole ¥4V AE
1) Az 2 Wy

2 Ao AREE WRo] B (FoladdE A gl Axd AE AT oH, T 4z
A4 9 BE A Fgstdon, 7 HAdnEne FAAdEe] TS Table 2-30 YR
A}

AAVEEE T Aests WHoRE A7 o) HRste] B Ag 13 23 & HA
HEZE A 57 v 04% 38 ohs, 23 B8 & A8 (kgl/em®, 15min) 02 H &

-

o
o 2Fe HE 1% FER Foldgon, 2T 49T £84 A
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K -—> 23] %3] --> Steaming(dkgf/cm? 15min) --> A3
Fig. 2-10. | %] Ax 34

B. 2434 Jel AMER AABER T

HWHEL FATA Jde ALgd dARER FAAE(Specification)& of#f o} Zow,
AJBEELAA HJABZENA] dAZ R HAgsialon, HFHor HAHSTZAST
S HFE= F1)O Bl nEa Ayt 7HE 38kt (Table 2-3).

Table 2-3.. HFolol A HAREE FALE

1 2 1)
PSR HAAREZ 4
HAABRER | HAARER 2 | HAHEER 3 .
(B3 2F=E F)
A2 v A =3 A A
Alaly] == E
(Z%]d;}ZJiTEEb ) 10% 10%
€ 7;;:;; ase 20% 20%
b T &=
10% 10%
(A8 3 Y5, keybase) ° °
N B F et =Eu)
TET A\ 0 T - _ _ 59% 59%
(A4, 7h=4h
ZAYESE - - 10%
HEUAEY 80% 80% 75% 65%
Dosage/F A A7+ 0.4% 0.4% 0.4%/3 % 0.4%/3+%
Al 100% 10026 100% 100%

C.
2T TR F4H(99%)S BEFAYES & AxAlA AFEIGon, HYTE HAW
=5 13 28 AUrE "W ARgEth AR ¥4 PP tray Aol 50m PE filmE hot
sealingdte] Ab&3glom Ayt 479 U] 7 A XA (CO2N=55, 7:3, 91)S deld =
71 A L7 {(Modified atmosphere packaging(MAP)}Z= X7 & 20+1TelA] A O]_ = w3
W NAEE 9 He 454 AT 344 BAsksich

A AFANE wgor WYV AEGT ] VAT E A 23 APE JaysauTh
EASNT FA99%, 28 AANAYTE TR AAgsgen AT AdnEwE 3¢ A

Z
T
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71k WS AME3EA Y. A5 e ¥%LS PP tray AF-ol 50um PE filmS hot sealingdlo] AF-&3}
Fow dnk xAFFe} U9 VA E(COxN=64, 7:3, 82, FDE @ HIHI| AL

(Modified atmosphere packaging(MAP))Z ¥7% % 20+1TCoA A F 3¢ 7HA o= W9
FHEHE HYFT 3 2433

32 AEL2 1, 22 AP Heste] st o TR FAHO)A Y TE HETE
Apgetglon AR HARER 45 HUI 98 ARSSlY. AlRe X2 PP tray -
of 20um OPP film& hot sealingdle] AFE3FHow duk ¥x59F ¥73e] 7Alsx
(CO2:N2=6:4, 7:3, 82, 9:1)E <& A3V A EHT(Modified atmosphere packaging(MAP))Z

E 5 20£1TCAAM AY T 3Y Ao E He FA5Ae A A B4k

A T ¥ UF-9 ksl olitEErA FEi= Gas chromatography(Model GC-14A,
Shimadzu, Japan)oll E&AWe] 7|AE 200u At FSiste] th5o] 24 xdolA FA 3}
%t} column: CRT-1(Altech Associates Inc., USA), detector : TCD, column temp.: 35T,
detector temp.:60C, carrier gas: He(50ml/min).

B. Texture
Azel 9, olgE HHE A FEd F(lemxlem) Texture analyzer(TA-XT2, Stable Micro
System Ltd, UK)E o] &3l A& 25mme #°¢| HHI probeE AME3lo] Table 2-4. =7
o= ZA39 . TPA(texture profile analysis) WH o2 F 103 FA3 o Hdgte=z Ax
=]

(hardness), ¥ (springiness), & %/d(cohesiveness), 374 (chewiness) %  F-3A
(adhesiveness) #- T3tk

Table 2-4. Texture analyzer conditions for texture
properties of Tteokbokki

Parameter Operating condition
Distance format 20% strain

Test speed 1.0 mn/sec
Pre-test speed 3.0 n/sec
Post-test speed 1.0 mn/sec
Trigger force 5g

C. A%
Heo] M= Fa WAE(Y: 93.60, x: 0.3131, yv: 0.3191)e 2 wAH Colorimeter(CR-400,
Konica. Japan)E ©o]&3fe] ®e] #W-S HE(L, lightness), A %(a, redness), Z2=(b,

vellowness) & 1034 SA s om M= AEgto.Z Ve ATE

e

D. &9 %

i
ofd

°f

A
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Fadoz AR 10ge AMHS H T 9vjel st Hird 0.85% Saline £ 48 713}
o] stomacher (Bagmixer ®400, Interscience, France)® 11‘% TFAB A7l o] AE RS
Iml 33l 9mle] " 0.85% Saline €4oz @A 8|43y HER 1, 2, 35 #H7Fsh
A8 (1, 22 A8)e] E75E Aerobic Count Plate (3M Petrifilm™, St. Paul, USA) o]A] 3
7CoAM 29 Fe wdE gy, FHolE Yeast and Mold Count Plate (3M Petrifilm™, St.
Paul, USA)ol A 25Tl A 3Y H]%3}] colony forming unit (log CFU/g)®2 A58t e
at ] AE SALS 3o HaA 2 Yetlidvh. Petrifilme AM&Se] A@ S A3 3ol n
v 2R AU o Bo] AWl AR wHolE TR AFEord ZoAde] ey
t} o]y g O]WC’TE HER AGA A& AHES A3olAe BR9 ¥Fole ety At
Atk BEE 49 F953E Aerobic Count Plate (3M Petrifilm™, St. Paul, USA) 4] 37°C
ol Al 29 Hot vjkE}lal, #3o] Potato Dextrose Agar (Difco, Detroit, USA)E A3}
25Ceol A 49 Hl%k3}e] colony forming unit (log CFU/g)Z Al<=de] el vgE =&
3ukEe] P A= e ATh

3) 237« ML 2%
A 7})&7\/\4 tﬂﬁ_

ZNAZAAS e ¥ V| AlsE WMEkE Fig. 2-113 2vh 28 Y370 4377t

of wel CO9 w7l AA3] #asE 4TS Baon Ao e 7Asm zole §l

= AR b}E} ol# 8k A= Moon(2010)5 9 TubAy|we] AAAe] v A= W7 A

27 ATl A XVWZ_ % 100% CO; ¥ £0& AYd ZE A vAdE A

ik A FHE CO: % 7 et Ao v A3E B ow, 60% COx/N:
I

40% B 100% COz Tl = A% 25 oﬂtﬁ o]~ COy &3l& <13 CO; Txe] A7)
et Baleks fARE FeE Bl COr A= s Al # Q“HQ~ A&
MARnZ aEEe CO: & AFH WV ALGANAE o] 53 BAV S
FeH2)= Barel 22 gAs Btk

oft *

= ——ae—— Alcohol - CO, 50%/N, 50%
om“ 80 1 @ Aleohol - CO, 70%/N, 30%
%) ——-—9-—— Alcohol - CO, 90%/N, 10%
g 40 —.—A. —. - preservative 1- CO, 50%M, 50%
'ﬁ — & —  preservative 1- CO, 70%/N, 30%
E 20 4 — —O— —  preservative 1- CO, 90%/MN, 10%
8 — —¢— —  presenrvative 2- CO, 50%M, 50%
5 o4 ——O——  preservative 2- CO, 70%/MN, 30%
o & ... preservative 2- CO,80%/MN, 10%

-20 4

-40 4

0 2 4 6 8 10 12 14 16 18 20
Storage time {day)
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100 -

80

) — e Alcohol - CO, 50%MN, 50%

= g Alcohol - CO, 70%N, 30%

T 60 - ———y——— Alcohol - CO, 80%/N, 10%

2 —.—A.— .. preservative 1- CO, 50%/M, 50%

£ — -m —  preservative 1- CO, 70%M,, 30%

s 401 — . _o— —  preservative 1- CO, 90%M, 10%

Ls’ — —¢— —  preservative 2- CO, 50%/N, 50%

(3] 20 4 ——¢O—— preservative 2- CO, 70%/MN, 30%
... preservative 2- CO, 90%/MN, 10%

0 2 4 6 8 o 12 14 16 18 20
Storage time (day)

Fig. 2-11. Changes in gas concentration(CQOs, Ny of Tteokbokki packaging

during storage at 20C after various treatments

B. A= 3}

o Ao aujxte] s AR FR3% Aoy COp 7|AE AEEAA dF A E
Ao 7oA ¢ v AoE dF Had v Jvk6). VAl E desh 27359 A7zt
of wt& wo] Mw wWsle] Ay Fig. 2-12, Fig. 2-13, F1g 2-140 Yehd ve} 2o HA
HER 1 28 AREE 12 A4, 79 AAEEE 1, 2 A7 9 7AlsEE g
FATREe] Apoli= wHEkYlew AAVIZE ¢ HANER ﬂﬂﬁu L, b#t2 #2439l a
e M7 9 HAwER 1, 29 CO:2 50% X%

Zolskgh aBRke 43 159 A F F
AT B AT wste] 7 guk oleld Avks A F AYE VPR W
A7h o] =) FFE M AR W

AAREER 3, 4 A7 A2 =gk 12 @A} 2ol BE AT, 270 Ao
7F mlEstl o A% 7)13F wek Lk dASHA fHASH AL bk WEo gllon agts
71 th. Moon(2010)5 9] vk A7jH el Aol wA = MY AET FFATelA A
 BYA AT Aol gl e, A% 7Y o] Fel stretch wrap EAOl A w7l et &
AM7F AR AL agtdll e - o E XA ofihe] AT FUkE Ao R UeuthE B
a9} fAeE AES HATh S 3§ vhes nAEY FHeEd e sH Av)we] ud

Aol A 2g3he] Zpol 7k glolths Aot dAshs d3E HIY

_57_



Hunter Color Value (a) Hunter Color Value (L)

Hunter Color Value (b}

80

70

60

50 A

8 <] 12

Storage time (day)

-2

-4

-6

T T T
6 9 12

Storage time (day)

15 18

8 ] 12
Storage time (day)
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Alcohal - Control
Alcohol - CO, 50%/N, 50%

Aleohol - CO, 70%/MN, 30%
Alecohol - CO, 90%/MN, 10%

preservative 1 - Control
preservative 1- CO, 50%/MN, 50%

preservative 1- CO, 70%M, 30%
preservative 1- CO, 90%M, 10%

preservative 2 - Control
preservative 2- CO, 50%M, 50%

preservative 2- CO, 70%M, 30%
preservative 2- CO, 90%M, 10%

Alcohol - Control
Alcohal - CO, 50%/ N, 50%

Alcohol - CO, 70%/ N, 30%
Alcohal - CO, 90%/ N, 10%

preservative 1 - Contraol
preservative 1- CO, 50%/ N2 , 50%

preservative 1- CO, 70%/ N2 , 30%
preservative 1- CO, 90%/ N2 , 10%

preservative 2 - Control
preservative 2 - CO, 50%/ N2 , 50%

preservative 2 - CO, 70%/ N2 , 30%
preservative 2 - CO, 90%/ N2 , 10%

Alcohol - Control
Alcohol - CO, 50%/ N, 50%

Aleohol - CO, 70%/ N, 30%
Aleohol - CO, 80%/ N, 10%

preservative 1 - Control
preservative 1- CO, 50%/ N2 , 50%

preservative 1- CO, 70%/ N2 , 30%
preservative 1- CO, 90%/ N2 , 10%

preservative 2 - Control
preservative 2 - CO, 50%/ N2 , 50%

preservative 2 - CO, 70%/ N2 , 30%
preservative 2 - CO, 90%/ N2 , 10%



Hunter Color Value (L)

T
<] 9 12

Storage time (day)

——&——  Alcohol - Control

O Alcohol - CO, 50%/M, 50%
— ——4-—— Alcohol - CO, 70%/N, 30%
—..—A —..-  Alcohol - CO, 90%/N, 10%
— & — preservative 1- Control
— —1— — preservative 1- CO, 50%MN, 50%
— —— —  preservative 1- CO, 70%MN, 30%
————  preservative 1- CO, 80%MN, 10%
e preservative 2 - Contral
———g——— preservative 2- CO, 50%MN, 50%
-4 — - preservative 2- CO, 70%MN, 30%
— 0 —  preservative 2- CO_ 80%/MN, 10%

Fig. 2-12. Changes in color of Tteokbokki during storage at 20C after

treatments of natural preservatives 1, 2

75 4

70 4

85

60 4
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Untreatment - Control
Alcohol - Control
Alcchal - CO, 60%/MN, 40%

Aleohol - CO, 70%/MN, 30%
Alcohol - CO, 80%/N, 20%
Alcohol - CO,80%/MN, 10%

preservative 3 - Control
preservative 3 - CO,60%/MN, 40%

preservative 3 - CO,70%MN, 30%
preservative 3 - CO,80%MN, 20%
preservative 3 - CO,980%MN, 10%

Untreatment - Control
Alcohal - Control
Alcohal - CO,60%/N, 40%

Alcohal - CO,70%/N, 30%
Aleohol - CO, 80%/N, 20%
Alcohol - CO,90%/N, 10%

preservative 3 - Control
preservative 3 - CO,80%/MN, 40%

preservative 3 - CO,70%/MN, 30%
presenvative 3 - CO, 80%/M, 20%
preservative 3 - CO,90%/M, 10%
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preservative 3 - Control
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preservative 3 - CO,70%MN, 30%
preservative 3 - CO, 80%MN, 20%
preservative 3 - CO,90%/MN, 10%

Fig. 2-13. Changes in color of Tteokbokki during storage at 20C after

treatment of natural preservative 3
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Alcohal - Control
Alcohol - CO, 60%/N,, 40%

Alcohol - CO, 7T0%/N, 30%
Alcohol - CO, 80%/N, 20%
Alcohol - CO, 90%/N, 10%

preservative 4 - Control
preservative 4 - CO, 60%/N, 40%

preservative 4 - CO, 70%/N, 30%
preservative 4 - CO, 80%/N, 20%
preservative 4 - CO, 90%/N, 10%

Alcohol - Control
Alcohol - CO, 80%/N, 40%

Alcohol - CO, 70%/N, 30%
Alcohol - CO, 80%/N, 20%
Alcohol - CO, 90%/N, 10%

preservative 4 - Control
preservative 4 - CO, 60%/N, 40%

preservative 4 - CO, 70%/N, 30%
preservative 4 - CO, 80%/N, 20%
preservative 4 - CO, 90%/N, 10%
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——8——  Alcohol - Control
o] -~ Alcohol - CO, 80%/MN, 40%
———%—— Alcohal - CO, 70%/MN, 30%
61 i — —A— - Alcohal - CO, 80%MN, 20%
w i — - —  Alcohol - CO, 90%MN, 10%
< — —O——  preservative 4 - Control
4 1 — —— —  preservative 4 - CO, 80%/N, 40%
———  preservative 4 - CO, 70%/N, 30%
A ... preservative 4 - CO, 80%/N, 20%
5o ————— preservative 4 - CO, 80%/N, 10%
0
0 10
Storage time (day)
Fig. 2-14. Changes in color of Tteokbokki during storage at 20C after
treatment of natural preservative 4
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Alcohal - Control
Alcohol - CO, 50%/ N, 50%

Alcohal - CO, 70%/ N, 30%
Alcohol - CO, 90%/ N, 10%

preservative 1 - Control
preservative 1- CO, 50%/ N2 , 50%

preservative 1 - CO, 70%/ N2 , 30%
preservative 1- CO, 90%/ N2, 10%

preservative 2 - Control
preservative 2 - CO, 50%/ N2 , 50%

preservative 2 - CO, 70%/ N2 , 30%
preservative 2 - CO, 90%/ N2 , 10%

Alcohol - Control
Alcohol - CO, 50%/ N, 50%

Alcohol - CO, 70%/ N, 30%
Alcohol - CO, 90%/ N, 10%

preservative 1 - Control
preservative 1- CO, 50%/ N2 , 50%

preservative 1- CO, 70%/ N2 , 30%
preservative 1- CO, 90%/ N2 , 10%

preservative 2 - Control
preservative 2 - CO, 50%/ N2 , 50%

preservative 2- CO, 70%/ N2 , 30%
preservative 2 - CO, 80%/ N2 , 10%

Alcohol - Control
Alcohol - CO, 50%/ N, 50%

Alcohol - CO, 70%/ N, 30%
Aleohol - CO, 80%/ N, 10%

preservative 1 - Control
preservative 1- CO, 50%/ N2 , 50%

preservative 1 - CO, 70%/ N2 , 30%
preservative 1- CO,90%/ N2 , 10%

preservative 2 - Control
preservative 2 - CO, 50%/ N2 , 50%

preservative 2- CO, 70%/ N2 , 30%
preservative 2 - CO, 90%/ N2 , 10%
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preservative 2 - CO, 50%/ N2 , 50%

preservative 2 - CO, 70%/ N2 , 30%
preservative 2 - CO, 90%/ N2 , 10%

Alcohol - Control
Alcohol - CO, 50%/ N, 50%

Alcohol - CO, 70%/ N, 30%
Alcohol - CO, 80%/ N, 10%

preservative 1 - Control
preservative 1- CO, 50%/ N2 , 50%

preservative 1- CO, 70%/ N2, 30%
preservative 1- CO, 80%/ N2, 10%

preservative 2 - Control
preservative 2 - CO, 50%/ N2 , 50%

preservative 2 - CO, 70%/ N2 , 30%
preservative 2 - CO, 90%/ N2, 10%

Fig. 2-15. Changes in texture of Tteokbokki during storage at 20C after

treatments of natural preservative 1, 2
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Untreatment - Control
Alcohol - Control
Alcohol - CO, 60%/N, 40%

Algohol - CO, 70%/N, 30%
Aleohol - CO, 80%/N, 20%
Alcohol - CO,90%/N, 10%

preservative 3 - Control
preservative 3 - CO,60%/M, 40%

preservative 3 - CO,70%/M, 30%
preservative 3 - CO,80%/MN, 20%
preservative 3 - CO,90%/MN, 10%

Untreatment - Control
Alcchol - Control
Alcohol - CO,60%/N, 40%

Aleohol - CO, 70%/N, 30%
Alcohal - CO, 80%/N, 20%
Alcohol - CO,90%/N, 10%

preservative 3 - Confrol
preservative 3 - CO,60%/MN, 40%

preservative 3 - CO,70%/MN, 30%
preservative 3 - CO,80%MN, 20%
preservative 3 - CO,90%/MN, 10%

Untreatment - Control
Alcohal - Control
Alcohol - CO,680%/MN, 40%

Alcohal - CO, 70%/N, 30%
Alcohol - CO,80%/N, 20%
Alcohal - CO,90%/N, 10%

preservative 3 - Control
preservative 3 - CO,60%/MN, 40%

preservative 3 - CO, 70%MN, 30%
preservative 3 - CO, 80%/MN, 20%
preservative 3 - CO, 90%/MN,, 10%
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preservative 3 - CO, 80%/MN, 20%
preservative 3 - CO, 90%MN, 10%

Untreatment - Control
Aleohaol - Control
Alcohal - CO,60%/N., 40%

Alcohol - CO,70%/N, 30%
Alcohol - CO, 80%/N, 20%
Alcohol - CO,90%/N, 10%

preservative 3 - Control
preservative 3 - CO,60%/MN, 40%

preservative 3 - CO,70%/MN, 30%
preservative 3 - CO,80%/M, 20%
preservative 3 - CO,90%M, 10%

Fig. 2-16. Changes in texture of Tteokbokki during storage at 20C after

treatment of natural preservative 3
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Alcohol - Control
Alcohol - CO, 60%M, 40%

Alcohol - CO, 70%/MN, 30%
Alcohol - CO, 80%/MN, 20%
Alcohol - CO, 90%MN, 10%

preservative 4 - Control
preservative 4 - CO, 60%/N, 40%

preservative 4 - CO, 70%/N, 30%
preservative 4 - CO, 80%/N, 20%
preservative 4 - CO, 90%/N, 10%

Aleohol - Control
Aleohal - CO, 60%M, 40%

Alcohol - CO, 70%/MN, 30%
Alcohal - CO, 80%M,, 20%
Alcohal - CO, 90%M, 10%

preservative 4 - Control
preservative 4 - CO, 60%/N,, 40%

preservative 4 - CO, 70%/N, 30%
preservative 4 - CO, 80%/N, 20%
preservative 4 - CO, 90%/N, 10%

Alcohol - Control
Alcohol - CO, 60%MN, 40%

Alcohol - CO, 70%MN,, 30%
Alcohol - CO, 80%/MN, 20%
Alcohol - CO, 90%/MN, 10%

preservative 4 - Control
preservative 4 - CO, 60%/N, 40%

preservative 4 - CO, 70%/N, 30%
preservative 4 - CO, 80%/N, 20%
preservative 4 - CO, 90%/N, 10%
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O - Alcohol - CO, 60%MN, 40%
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Storage time (day)
Fig. 2-17. Changes in texture of Tteokbokki during storage at 20TC after
treatment of natural preservative 4
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Table 2-5. Changes in viable cell count of Tteokbokki during storage at 2

0C after treatment of natural preservative 1, 2

Viable cell count (log CFU/ml)

0 3 6 9 12 15 18
A 7.35+0.03 6.08+0.08 7.41£0.37 7.25%0.37 7.29+0.09 7.32+0.12 7.81+0.08
A-500 7.35+0.03 6.23+0.19 6.99+0.05 6.99+0.05 7.08+0.05 7.05+0.02 7.88+0.04
A-702 7.35+0.03 6.27+0.06 7.34£0.29 7.34£0.29 7.59+0.09 8.45+0.07 8.78+0.14
A-909 7.35+0.03 5.75+0.13 7.2£0.04 7.32£0.04 7.08+0.08 6.65+0.02 7.01+0.01
1 5.92+0.06 6.90+0.08 7.31£0.10 7.31£0.10 7.06+0.06 6.97+0.04 7.65+0.08
1-504 5.92+0.06 6.29+0.15 7.18+0.03 7.18+0.03 7.20+0.07 7.22+0.11 7.80+0.02
1-709 5.92+0.06 6.44+0.10 6.57+0.08 6.57+0.08 6.80+0.08 6.62+0.05 7.27£0.02
1-908 5.92+0.06 5.91+0.06 6.51+0.01 6.51+0.01 7.20+0.05 7.31+0.16 8.10+0.19
2 6.29+0.07 6.96+0.04 7.30£0.07 7.30£0.07 6.81+0.04 7.01+0.01 7.75+0.08
2-507 6.29+0.07 6.84+0.14 7.22%0.02 7.22%0.02 7.50+0.10 7.65+0.02 8.20+0.16
2-709 6.29+0.07 6.90+0.12 7.28%0.02 7.28%0.02 7.51+0.08 7.83+0.06 8.29+0.07
2-909 6.29+0.07 6.91+0.00 7.06+.001 7.06+0.01 7.12+0.04 7.22+0.12 7.96+0.05

A-50 : Alcohol — CO; 50%/Nz 50%
A-70 : Alcchol - COz 70%/N2 30%
A-90 : Alcchol - COz 90%/N2 10%
1-50 : preservative 1 - COz 50%/Nz 50%
1-70 : preservative 1 - COz 70%/Nz 30%
1-90 : preservative 1 - COz 90%/N: 10%
2-50 : preservative 2 - CO2 509%/N2 50%
2-70 : preservative 2 - CO2 70%/N2 30%
2-90 : preservative 2 - CO2 9094/N2 10%

el E 2R
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Table 2-6. Changes in mold/yeast count of Tteokbokki during storage at 2

0C after treatment of natural preservative 1, 2

Mold/yeast count (log CFU/ml)

0 3 6 9 12 15 18

A 1.62+0.10 3.42+0.06 4.20£0.03 4.41+0.01 4.95+0.05 5.47+0.03 5.82+0.00
A-50 1.62+0.10 1.69+0.17 1.89+0.07 2.81+0.15 3.06+0.04 3.44+0.07 3.91+0.00
A-70 1.62+0.10 1.73+0.10 2.056+0.06 3.01+0.03 4.35£0.08 4.70+0.44 4.77+0.06
A-90 1.62+0.10 1.78+0.05 1.85+0.03 2.64+0.03 3.42+0.04 3.96+0.08 4.380.08

1 1.86+0.33 3.10+0.09 3.96+0.02 3.92+0.06 4,68+0.07 5.08+0.04 5.76+0.16
1-50 1.86+0.33 1.66+0.13 1.73+0.20 4.21+0.03 4214005 4.22+0.01 481%0.16
1-70 1.86+0.33 3.35+0.02 3.93+0.03 4.20+0.01 4.83+0.06 5.14+0.00 5.73+0.14
1-90 1.86+0.33 1.1740.35 1.58+0.06 2.26+0.04 2.74+0.05 3.33+0.13 5.37+0.14

2 1.86+0.33 3.26+0.09 3.92+0.09 4.99+0.19 5.67+0.03 6.56+0.25 6.37+0.14
2-50 1.86+0.33 1.68+0.16 1.9340.11 3.94+0.01 4.19+0.03 450+0.08 5.06:0.09
2-70 1.86+0.33 2.29+0.06 2.65+0.01 2.91+0.02 3.84+0.05 4.31+0.11 5.09+0.15
2-90 1.86+0.33 1.56+0.26 1.45+0.08 2.19+0.06 3.81+0.05 4,66+0.09 5.00£0.09
Table 2-7. Changes in viable cell count of Tteokbokki during storage at 2

0T after treatment of natural preservative 3
Viable cell count (log CFU/ml)
0 1 2 3 4 5 6 8 10 12 14

conld) 310£0.11 4452004  647+0.05 855+0.04 858012  878x0.07  882+0.06  899+0.04

ALD 3.09+0.08 4142003  513x0.03  673£0.02  677+0.07 7.26x0.09  742+0.08  7.63+0.08

A-6012) 309008  3.92£020 4.95£014  673x002 697x0.03 699006 7.09:005 716+006 720t005 741£014  7.60£0.09

A-7013) 309008 380014 478014 656003 680000 7.01x000 726:003 757x006 7.77:0.12  746+020  7.69+0.03

A-8014) 309008  3.09008 659013  463x009 631007 657009 7.06:0.04 724x0056 795:0.00 723:0.08  7.60+0.06

A-9015) 309008 387012 5.00£005 661x003 667010 683006 696008 710:002 725:015  740£0.07  7.45:0.04

3 3.30+0.08  4.15+0.04  7.21x001  738£0.16  828+0.09  9.19+0.12  922+0.01  9.40+0.00

3-6018) 3.30+0.15 4132002  622+0.04  736£0.01  812+0.05 847x0.06 849+0.05 856004  858+008 870003  8.76+0.04

3-7017) 3.30+0.15  4.10+0.02  628+014  733£0.04 826+£0.00 844+0.03 836+0.03 837+0.04  828+007  838+0.09  8.43:0.08

3-8018) 3.30£0.15  381+0.07  617+0.08  7.17+0.00  835£0.00 850+0.01  854+0.03 856002 846003  853+0.04  8.60:0.04

3-9019) 3.30£0.15 418006  625+0.03  7.63£0.00 775£0.06 854003  859+0.05  867+0.03  857+003 869009  8.60+0.06

con : untreatment - control

: Alcohol - control

A

A-60 : Alcchol - CO;z 60%/N2 40%
A-70 : Alcohol - COsz 70%/N2 30%
A-80 : Alcchol - COz 80%/N2 20%
A-80 : Alcohol - COsz 90%/N2 10%

3-60 : preservative 3 — CO2 60%/N2 40%
3-70 : preservative 3 - CO2 70%/N2 30%
3-80 : preservative 3 - COz 80%/N2 20%
3-90 : preservative 3 — CO2 90%/N2 10%
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Table 2-8. Changes in mold/yeast count of Tteokbokki during storage at 2

0T after treatment of natural preservative 3

Mold/yeast count (log CFU/ml)

0 1 2 3 4 5 6 8 10 12 14

con 099009 419003 508+0.02 6284008 799+0.02 7.47+0.03 7.80+0.06  8.08+0.07

A 071007 1702015 3084006  332+0.06 1.33x0.19 4562006 4.89+0.02  5.08+0.07

A-60 071007 211009 295003  299+0.01  341+0.06 3.82+0.07 4.07+0.04 447+0.06 498+0.12 516006 5.36+0.04

A-70 071007 503002 217004  270+047  360+0.09 3.83£0.06 4.05+0.08 426+026 437x0.15 4802007  4.76+0.06

A-80 071007 082005  122+006  186x0.06 387017 4192002 460+0.10 4.82+030 520+0.04 539001  5.49+0.06

A-90 071007 052002  113%0.04 156002 369+0.13 379006  3.90+0.03  4.02+0.06 504+0.04 5222006 5.32+0.04

3 146+094  427x002 505002 616+0.04 7.69+0.07 7.89x0.06 7.62x0.06  7.71x0.19

3-60 1452094  256+012 441001  486+0.06 593+0.06 576+0.06 580£0.06 5824060 6.89x026 676005 6.83+0.01

3-70 1452094 238007 507002  497+0.00 557+0.10 568+0.04 580+0.06 0.94#0.12 643x0.00 656x001  6.71+0.02

3-80 1452094 198011  388+0.12  474+0.08 519+0.19 558+0.09 6.01£0.06 6354001 6.66+022 689+0.02  7.02+0.02

390 1452094  283x005 406003  459+0.09 511+0.06 549+0.05 589+0.02 6.02£0.02 641x0.06 668+001  6.95+0.06

Table 2-9. Changes in viable cell count of Tteokbokki during storage at 2

0T after treatment of natural preservative 4

Viable cell count (log CFU/ml)

0 1 2 3 5 6 7 8 9

A 3.10£0.11 446004 647+0.05 592005 6.66+0.01 7.52£0.04 7.53+0.02 7.70£0.10  7.86=0.08
A-6029  310+0.11 4.14+0.04 513+#0.02 575x004 6.86+0.17 7.63+020 7.87+0.01 811006 818+0.02
A-7020 310+0.11 3.92+020 4.95+0.14 593+007 622+012 7.66+0.19 7.81+0.15 7.83+0.16 829+0.04
A-8022  310+0.11 3.80+0.14 4.87#0.14 6.15x005 597+0.12 7.68+0.04 7.82+028 8.09+0.12 827+0.07
A-9023% 310011 3.60+0.13 4.63£0.09 579+0.02 566+0.08 749+009 7.7B+0.12 812+015 823+0.07

4 3.09+£0.09 387+£0.11 5.00+0.05 559008 6.70£0.09 7.46+£0.05 757001 7.79£0.02 7.81x0.16
4-6024  3.09+0.09 4.15+0.03 7.21+0.01 554006 749+0.08 7.55+0.10 7.60+0.04 8.13+0.07  826+0.08
4-70,2  3.09+0.09 413002 6.22£0.04 551£010 659+0.02 7.27+0.03 7.53+0.03 7.96+0.07 819+0.06
4-80260  3.09+0.09 4.09+0.03 6.28+0.13 542+0.12 629+012 7.37+0.08 7.66+0.08 7.82+0.16 847+0.06

4-9020  3.09+0.09 3.83+0.00 6.17+0.08 524+022 556+0.03 7.25+0.14 7.50+0.04 7.80+0.07 7.99+0.12

20) A-60 : Alcohol - COz 60%/N2 40%
21) A-70 : Alcohol - COz 70%/N2 30%
22) A-80 : Alcohol - COz 80%/N2 20%

A-80 : Alcohol - COsz 90%/N2 10%

4-60 : preservative 4 — CO; 609%/N; 10%
4-70 : preservative 4 - COz 70%/Nz 10%
4-80 : preservative 4 - COz 80%/Nz 10%
4-90 : preservative 4 — COz 909%/N; 109
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Table 2-10. Changes in vyeast count of Tteokbokki during storage at 20T
after treatment of natural preservative 4
Yeast count (log CFU/ml)
0 1 2 3 5 6 7 8 9

A 313+0.07 349£0.08 454£006 4624014 583:024 614:004 7295005 7664015 8.90£0.01
A-60  313+0.07 369+012 454+005 470+022 588+005 6.01*012 7.39:0.10 8.27+0.15 8.49+0.03
A-70  313+0.07 354+0.06 392+019 469+023 524+005 599+0.08 7.38:0.08 8.22+0.23 8.31+0.20
A-80  313+0.07 350+0.04 357+005 467+022 568+0.09 607013 7.37+0.11 7.91+0.03  8.20+0.01
A-90  313+0.07 347+0.07 322+011 466+022 556013 594+021 7.27:0.02 7.72+0.05  7.97+0.02

4 358+0.13  415£011 452012 4574012 624:011 634£002 7.1620.14 8042008 8.48+0.12
4-60  358+013 4.06+0.18 460+0.11 451+027 551+012 605:006 7.61+0.09 823005 8.55+0.08
4-70  358+013 4.04+013  454+0.09 461+026 537000 592:008 7.60+0.12 808013 8.51+0.05
4-80  358+013 387+002 427+0.10 460+012 468+013 578013 7.47:0.00 7.900.16  8.49+0.06
4-90  358+013 3.65:004 3.78+0.16 452+0.06 445006 579+006 7.40+0.06 7.68+0.10  8.17+0.21
Table 2-11. Changes in mold count of Tteokbokki during storage at 20T
after treatment of natural preservative 4

Mold count (log CFU/ml)
0 1 2 3 5 6 7 8 9

A 2.34+0.04  274£012 3402019 4234002 504:0.15 536£025 5562013 6.08:0.29  7.03£0.12
A-60  234+0.04 261+0.06 2.80+010 464+0.13 561+0.17 584+002 579:0.02 6.36+0.19 7.12+0.29
A-70  234+0.04 2.38+0.04 248+003 458+0.11 524+002 5.2+003 571:0.17 6.46+0.04  7.36+0.03
A-80  234+0.04 2.16+021 221+007 A450+0.04 482015 4.96+0.03 5.69:0.30 6.38+0.23  7.17+0.09
A-90  234+004 191+0.07 197+020 418+0.00 480016 4.88+035 559:0.19 576+0.19  7.02+0.13

4 219+0.03  250£0.11 264010 4074002 533:022 534£012 5722017 633001  7.31:0.03
4-60  219+003 241+010 287+0.07 421+005 5.12+024 511:009 595+0.33 677025 7.42+0.05
4-70  219+003 234+025 271+0.07 378+011 4.89+014 493:008 578+0.27 659027  6.99+0.08
4-80  219+003 223+000 234+024 359+0.11 465+014 473:008 58+022 652007 6.79+0.14
4-90  219+003 225+010 224+0.11 347008 458005 462+016 566+0.23 6.32+0.09 6.44+0.01
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Fig. 2-18. Changes in shape of Tteokbokki during storage at 20C after

treatment of natural preservative 1, 2
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Fig. 2-19. Changes in shape of Tteokbokki during storage at 20C after

treatment of natural preservative 3
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Fig. 2-20. Changes in shape of Tteokbokki during storage at 20C after

treatment of natural preservative 4
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3.4 3 1R 245

7 FRAA AR
(1) 7€ 59 8714 €9 AAdE FEES UHo= 3 I3+ 84 AE
]—r "ol A ofn] EK.gh 874%— HAA=(oFE, 218, gefAle A=)
2 AT EA S HIlel o, k= disc diffusion assay 2 broth microdilution method®
= 33} 3Tk 2 Aa S 7EE AR o (Table 3-1), A&ol AH&¥ 874F 9 AR ¥
AES= 7|9 publish® =0 FAIE o] JtH(Table 3-2).

Table 3-1. 12} AAE &2 &4 HAE A &E

SELE 4gy bt Frg | obe | zzy | =2y
1 Rubus parvifolius o A7) Azx fruit EtOAc 3+
2 Hosta longipes HjH] Az shoot MeOH 3+
3 Oenothera odorata guto] & Az seed MeOH 3+
4 Allium thunbergii AbRZ A= leaf MeOH 3+
5 Aralia continentalis =g ¥4 seed shoot | MeOH 2+
6 Aster ageratoides T &3 A o] Ax shoot | MeOH 2+
7 Nepeta cataria 7N ek&t Ax - MeOH 3+
2 154 ARG R+ G4 AQE T WY, vejF, @yl Az, AHF5, 542
W, ARG, NN FEE TEe FRATABALADINA AAY B 2 g @
A HE Ay APt EA7F dvia desdti(&Ed FEE 2 29E5S FHdT4
oA &4 A B AAE FoEe.

Table 3-2 7]& 3tpd 87459 AR 2E FAFdE ArHA TR =)

ri

Ryu et al, 2010. Antimicrobial and hemolytic activity of oriental medicinal herbs. Kor. J.
Microbiol. Biotechnol. 38, 190-197.

Ryu et al., 2010. Evaluation of in-vitro anticoagulation activity of 33 different medicinal herbs.
J. Life Sci. 20, 922-928.

Sohn et al, 2006. Screening of anti-acne activity of natural products against
Propionibacterium acnes. Kor. J. Microbiol. Biotechnol. 34, 265-272.

Kim et al., 2005. Screening of antibacterial agent against Streptococcus mutans from
natural and medicinal plants. J. Life Sci. 15, 715-725.

Sohn et al.,, 2005. Screening of thrombin inhibitors from medicinal and wild plants (II) Kor. J.
Pharmacogn. 36, 263-272.

Kwon et al, 2004. Inhibitory activities of edible and medicinal herbs against human
thrombin. J. Life. Sci. 14, 509-513.

Sohn et al, 2004. Screening of thrombin inhibitors from medicinal and wild plants. Kor. J.
Pharmacogn. 35, 52-61.

Sohn et al., 2003. Screening of anti-candidiosis agent from medicinal and wild plants. J. Life
Sci. 13, 604-617.
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(2) AqF 2AH 680 F A8 HAIAE FEEE
2lelo] AFR3 AlEE 20109 - 2011 A=
P22 g AEE= Table 3-37 7},

Y
A

} Aspergillus niger &4 37}

AdE 55 % o9 #7189 &

P T

Table 3-3. Al9f A9 HAE Z2E (A 73F02FH £9E 680F xA)
Scientific name Korean name
Acer ginnala. sinnamu
Atlanthus altissima (Mill) Swingle sobakpi
Ajuga multiflora BUNGE jogaenamul
Allium fistulosum L pa
Alnus japonica (Thunberg) Steudel orinamu
Aloe Perryi aloe
Anemarrhena asphodeloides Bunge jimo
Angelica decursiva (Miq.) Franch. et Savat. badinamul
Angelica gigas Nakai danggwi
Areca catechu L. binrangja
Atractylis chinensis changchul
Atractylodes ovata (Thunb.) DC. bakchul
Broussonetia kazinoki Sieb. daknamu
Buddleja officinalis Maximowicz milmonghwa
Canavalia gladiata ( Jacq.) DC. jakdukong
Cimicifuga heracleifolia Kom. seungma
Cirsium japornicum var. maackii (Maxim.) Matsum. eonggeongkwi
Citrus unshiu S.Marcov cheongpi
Coix lacryma-jobi L. var. mayuen Stapf yulmu
Cuscuta japonica Choisy saesam
Dioscorea batatus Decne. ma
Dioscorea nipponica Makino buchaema
Dioscorea quinqueloba Thunberg danpungma
Dioscorea tokoro Makino bihae
Epimedium koreanum Nakai samjiguyeopcho
FEugenia aromaticum jeonghyang
Forsythiae Fructus yeongyo
Geranium thunbergii Siebold &Zucc. hyeonjicho
Ginkgo biloba L. eunhaeng
Glycine max kong
Ipomoea batatas (L.) Lam. goguma
Ligularia fischeri (Ledeb.) Turcz. gomchwi
Liriope platyphylla Wang et Tang maekmundong
Lonicera japonica Thunberg indong
Lycium chinense MILL gugija
Lycoctonum loczyanum (R. Raym.) Nakai jingyo
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Scientific name

Korean name

Lycoris squamigera Maximowicz sangsahwa
Magnolia denudata Desrousseaux sini

Morus alba L. sanghbakpi
Nelumbo nucifera Gaertn. yeongeun
Perilla fruescens Britton var. japonica Hara deulggae
Persicaridfiliforme geumseoncho
Phellinus linteus (Berk. &M.A. Curtis) Teng sanghwangbeoseot
Phlomis umbrosa Turcz. sokdan
PhyllostachysnigraMunrovar. henonis jukryeok
Pimpinella brachycarpa Nakai chamnamul
Pinus densiflora Siebold &Zucc. sonamu
Piper nigrum L. tonghuchu
Polygonum multiflorum Thunberg hasuo
Polymnia sonchifolia Poepp. & EndL yvakon
Poncirus trifoliata Rafin taengja
Prunus persica Batsch doin
Pueraria lobata (Willd.) Ohwi galgeun
Pueraria thunbergiana gwacho
Pulsatillacernua, halmikkot
Rubus parvifolius Linne meongsukddalgi
Salix gracilistyla Miquel Ketbudeul
Salix koreensis Anderss budeunamu
Salvia miltiorrhiza Bunge dansam
Saururus chinensis Baill sambakcho
Scutellaria baicalensis Georgi hwanggeum
Sedum aizoon ganeungirincho
Sedum kamtschaticum Fischer girincho
Sedum takesimense Nakai seomgirincho
Selaginella tamariscina Spring gwanbaek
Smilax china L. tobokryeong
Solanum melongenal. gaji

Solanum nigrum L. kamajung
Solidago virga-aurea var. gigantea Miq. miyeokchi
Svnurus deltoides (Aiton) Nakai surichi
Torilis japonica (Houtt.,) DC sasangja
Trichosanthes kirilowii Maxim gwalrugeun
Zanthoxylum schinifolium Siebold &Zucc. sancho
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L d

o

© =
g [e)
staew, o Ay By FusE, 7dE, S5, @, 5T 68S HE AEs AT
= 3o A ol AYsiye] o, v A 5EFe 4
AtdAd ol dthal dekE itk (Table 3-4).

Table 3-4. 22} HAA A 5&9 FT&E A&

N

-

Korean name Scientific name Common name 28715
B} Morus alba L. ppongnamu 7V
s Pimpinella brachycarpa Nakai chamnamul A& (E YY)
RS Sesum Kamtschaticum Fisher kirincho A& (E YY)

At Salvia miltiorrhiza Bunge dansam e
F5F Piper nigrum L. tonghuchu e

Aspergillus nigerel|] w3l 77 obg] Fol YeERH AT (Table 3-5, Table 3-6).

Table 3-5. TAA A=A

ASHE Sample No. As AR
A B266 Morus EtOAc
- B506 e MeOH €5% CH.Cly
- B512 e EtOH 93% EtOAc
- B517 F3F 70% EtOH €FEE CH.Cl
A B145 718 % MeOH €5% EtOAc
- B530 @i EtOH €55 Hexane
A B554 T%F MeOH F&%&
A B556 &%+ MeOH %% CH:Cly
A B576 T%F MeOH F&%&

Table 3-6. A A5 4] 3]

AESHE Sample No. AlE AR
- B506 e MeOH 95% CH.Cly
- B512 e EtOH 93F EtOAc
- B517 g5 70% EtPH €F%E CHoCl
- B518 = 70% EtPH €5Z% EtOAc
A B519 g 70% EtPH €F%% BuOH

* Concentration; 500, 250 ug/ml(100 ul scale), 30T culture
* WA 7Y 3 day/TFAMA, 4 day/iTAF & Sord

_83_



s Zdslt gz Ao = A
ethylacetate ¥ methylene chloride 8o 25 H 19%9 33¢&ES #73
3l gyt A8 HUESE A3 baicalein ©] Aspergillus niger #3%olo tid] 12.5~25.
ug/ml ¢ MICE YEbH-S 13150t

WA 5 20 Kgs 80 TelA 70% ol&& (30£)% 1244 33 FF3te] 1 FE24E&
rotary vacuum evaporatorZ EZ38}o] 70% EtOH extract ©F 6kg2 AUtk o5 59%keS &
2040 = oA7]el CHXLL(54)E 7hste] EZU7 2 CHL ¢ 508 :‘%Q:} ot
CHLLZ S AYgs53te] CHol extract(300g)s AN ThA] F#3& 79 22 o
EtOAc (15¢), n-BuOH (15/¢)&o. % 172%6}04 EtOAc extract 120g, n-BuOH extract 22kg
7} H20 extract 1.6kgs At} o]E 5 CHxCl: extract ¥H-(30.5g)% silica gel column®. &
E 343t column(Z o] 80cm, A& 7cm)ol silica gel(0.063-0.200 mm)-S 25cm = -$-aL &
+ Hexane 100% mobile phase®] elutions A]2F8to] n-Hexane: CIH-Cl: =l:1s02 A&
F=o]WA| fraction 17108 LAY}, fraction 1, 2, 3= 27 AZ2AY compound 1, 2, 3& +#
g3ttt W3 fraction 45 AZAAT S compound 45 U3l fraction 5% silica gel (0.063
mm ©|3}) column chromatography& ©|-&3le] &v] Hexane : EtOAc =10:174:12 &2 A1A
Z 5-1 7 5-671#] 6719 A#EE WwEAT o] F 5-48 AZAAFS compound 5E EAIL
5-6% AZA3Y compound 63 7& ATt EtOAc extract =3+ AF-(120g)E silica gel
columne. & ofzf e} o] EE3F . column(Z o] 75cm, A E 12cm)ol silica gel(0.063-0.200
mm)S 20cm A %3 n-Hexane& W & elution A7 stationary phaseZE 7Y 3 HE = s
% EtOAc extract 120g-e silica gel (0.063-0.200 mm)180gel &2A#A columne®l| loading*]
AT}, o]% CH:Cl: 100 %= mobil phase® elutiongd A Z3le] CH.Clo : MeOH : H-0O =
100:1:0.1, 95:1:0.1, 90:1:0.1, 80:1:0.1¢8] <oz =4S Fo|HA ZZ elution A1# fraction
17145 A 7] 238 F fraction 1S MeOHZ AZAA3ZS] compound 8 Al
fraction 7, 8& MeOH=S o] &8 AHZAAF ] compound 95 24t} 7] 38 % fraction 6
2 t}A] RP-18 column chromatography Wo =z Eg 3kt H0 100% =  elution? 7
stationary phaseZ Y31 ”PE %5 fraction 62 CHCl3;-MeOH &3hgnjo] 43 =9I
% columnel €73 FHAIZ § MeOHS Hl &g @A AR Fo]HA elution AlATE 2
A3} compound 10, 118 94T = H7]E 2 5 fraction 105 tTHA] flash column
chromatography'd &2 23t} columnel silica gel(0.040-0.063mm)-S& °F 20cm A% |
%3 CHCls-MeOH Z&&wo] 43 =<9 % silica gel columne®l loadingAl %t 18] 3t
MeOH9] Wv]&S WAZHoR ZoldA elutionr At 23 compound 12, 13, 145 Aivh
fraction 125 A ZAAdFe] A& AAFES MeOHol £3]A# sephadex LH-20 columnel] <
As] S2A715 75% H0Z elutionA AT 2 A3 compound 155 #8193 fraction 10
S ANEA & ko] W e W oz FEd A3 compound 16 w233

¥ BuOH extract & 50gs silica gel column® = #7339 +=d £vl= CH:Cl 100%
mobile phase? elutiong A Z&e] CHoCl, :MeOH =9 : 1502 A4S Zo|wa 4839
3 21 A3 compound 17, 18, 195 A}

o)

E
o
fU o
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oH O il OH © .
o J. J HO,_0 [ ] #\M-’__J_‘ = ikl
B 'i..-' | g = i T J 1 Ih i )
. L i MO S T Y
HO [a} | J L OCH I,__‘:#fli
o Baicalin: s
. : Baltallll : Wogonin
b Baicalein ?—glucurnnnsn:le =282,
YWogonoside
oH o
A~ ,ﬂh.;,,. Kasmpferal:
H:L j 3,45 T-tetrahydroxyflavong
'\-\.0 _."
o 5-:““-;
Chrysin : 5 7-Dihydroxy-2- e TiH i R
) ! ) : 5
phenyl-4H-1-berzopyran- HGL_.:*-xs_u--l---].-»--eﬁm: Wgﬁ%& 33 I‘i;’ﬂ
S I . Pentahydroxyflavone
-
HE 1 } "
D 1 " e O H 2 : i :
S e ol LI . Mycetin;3.3'4' 557
o SuniNCor © 7 1 T hexahvdroxyflavone
I!_ I Il -\.:.1._“
H - ) OH c:l L
' Hseo. A A oroxylin
Rutin : ' |l
e § . . P S . = %
Quercetin 3-D-rutinoside. Bt e e Rivularin
o Skullcapflavone I

=

dolzl 19F 3tee T T2 ol FEd e 9Tl el FX FAS B A

= et o

Table 3-7. 3ol A 2|3 =2 &9 IR EA

Samples 1 2 3 4 5 6 7 8 9

MIC

(ug/ml)
1: oroxylin A, 2 chrysin, 3: wogonin. 4: baicalein, 5: skullcapflvone II, 6: rivularin,

>200 >200 >200 125~25.0 >200 | >200 | >200 | >200 | >200

7: wogonoside, 8: rutin (quercetin-3-D-rutinoside), 9: baicalin

Sample4 (Compound 9) (baicalein); (IUPAC name : 5,6,7-trihydroxyflavone), (©]™¥ : noroxylin);
CisHipOs (MW, 270); mp © 2607262°C; yellow prisms; IR Ve cm ' 3411(0H), 1658(C=0), 1620,
1585(C=C); UV Amax MeOH nm (log &) 323(4.27), 274(450), 215(459); EI-MS m/z : 270[MI";
'"H-NMR (DMSO-ds, 250MHz)ppm: 6.62(1H, s, H-3), 6.92(1H, s, H-8), 7.5177.62(3H, m, H-3', 4/,
5'), 8.0378.07(2H, m, H-2', 6")

BC-NMR(DMSO-ds, 625MHz)ppm: 182.4 (C-4), 163.1(C-2), 153.9(C-7), 150.1 (C-9), 147.2(C-5),
132.1(C-4"), 1312 (C-17), 129.6(C-6), 129.4(C-3’, C-5'), 126.5(C-2', C-6'), 104.7(C-10), 1045
(C-3), 94.2(C-8)

(2) Fv=

b= methanol FEFE2] 4% &xle @Ao] A w = o1}, o8] methylene chloride
T8 = 538 Aspergillus niger A5A 2 Aol AAE YeERH AT FUEe] &
H2 3}3ES Cnidilide, Ligustilide, Neocnidilide, Butylphthalide %°] ¢loW, ZF%
Anti-oxidant, Anti—cancer, Anti—apoptosis on hypoxic-Ischemic brain injury %°] At}
LHEe] methanol F74 % ol9] e A RAUE T8} Reh(Table 3-8). EF
oge ade AA A3 DAF D FAFDAE LHE BUND FRaAEY

k) rlo

£

=3

o



& e ItH(Table 3-9)

Table 3-8. Iv= F5& 2 £9E9 A& 24439
Ext or Contents(mg/g-extract)
Solvent Frac ratio (%) F Tp s RS
M 26.9 48.38+6.34 36.97+0.16 3404744132 | 181.63+3.18
H 20.69 28.98+2.90 29.66+0.48 108.79+11.92 | 43.81+0.64
MC 141 126.09+0.69 70.27+4.28 166.18+17.08 | 79.62+1.27
EA 216 113.02+0.97 79.18+2.99 85.55%9.83 34.13£0.32
B 18.67 33.17+1.10 32.28+0.65 74.49+8.84 28.16+1.43
Y 57.07 3.54+0.55 39.08+1.70 112.70+12.28 | 22.19+0.64

Abbreviation; M:methanol, H:Hexane, MC:methylene chloride. EA:Ethylacetate, B:butanol,
W:water, TF; Total flavonoid, TP; Total polyphenol, TS; Total Sugar, RS; Reduing Sugar

=

Table 3-9. FYE F5E&E % Ao 7 a4 Hyt A3

Y
ri

Growth inhibition zone (mm)

Solvent Gram positive Gram negative Fungi
Sa|Lm | Bs S.e | Ec P.a P.v St Ca | Sc | An
M 10 - 10 12 - - ND 11 - - -
H 9 - 9 11 - ND 8 -
MC 3 - 3 9 - 7 ND 8 7 7 15
EA - - - - - - ND - - -
B - - - - - - ND - - - -
W - - - - - ND - - - -
Amp/Mic 22 | 18 27 18 8 10 36 14 24 | 30 -

Abbreviation: M:methanol, H:Hexane, MC:methylene chloride. EA:Ethylacetate, B:butanol,
W:iwater, Amp:ampicillin  (lug/disc), Mic:miconazole (lug/disc). The concentration of the
sample used were 500 ug/disc, respectively

Staphylococcus aureus, Listeria monocytogenes, Bacillus subtilis, Staphylococcus epidermidis,
Escherichia coli, Pseudomonas aeroginosa, Proteus vulgaris, Salnonella typhymirium. Candida
albicans, Sacchromyces cerevisiae, Aspergillus niger.

ot #A o] 473 methylene chloride 88 Ao 2 Aspergillus. niger ©| o3t A}
A A 2@ Fapgol oAl sk MICE FAsAth L 23 250ug/ml FXEolA oA A
5 oA 2 Aol AATL s Sl th(Fig. 3-1).

|
Fig. 3-1. #1E& methylene chloride ¥8=2] &3+ &4 H7l A3}
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Y Fues FEE Y oY E2EEE2 BT AN ¥y 89 w4 S dEHUA &
of ARGl tdehE FQlEivh. @ FubE9 methanol FEE H o9 £3 =9 At 4
_]

=
FA%Yo] glee FaAstg.

Table 3-10. Fu= F=& % £d=9 §d54 H7F 43¢

Solvent Hemolytic activity (%)
M 1.10+4.48
H 0.93+£2.89
MC 0.08+0.26
EA 3.96+2.31
B 0.47+1.47
W 0.27+£3.66

SHH FE 9 methanol 25 9 o9 R E9 Az dFY MxE AKAA Hrp A
A AE S AA &AL ethylacetate oA 50~100 ug/ml s =4 YEYE Ao
2 E o 200 ug/mle] oA e FAE T A Fdd AFAMNE HERHAT
o] ethyl acetate W9 o8] EREo] &S 18T o, &F 42 AA A& &Y

Asl &do] 7 Aoz oiddr.

-1

250
=r LI-%{E series:l —a— Hexane fr.
—0— DOChl .
E 200 - B0 fr.
—— BulHT.
E —m— Wibter res.
E 150 4
=
=%
T 100
'k}
=
3
£ a0
I:l T T T T
0 A0 100 150 ]
Concentration {pg/mi)

-

Fig. 3-2. Z1}E methylene chloride #8592 A7F AL AX AEA A7 A3}
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¥, xﬁ—o— HEAE 2 570w Fo] mEH3u 1 92 A8(oddd, dA A He] A4
)y 7VeE, AEA, sdEA, o = 7]

ol 1 Al (anodyne, antiphlogistic and
A (treatment of bleeding) 4

S0
circulation), &3 o] ¢#A gt}
g Udx vWes FEE 2 ol f§78W EEES w AEE kst 44 (DPPH
anion and AABTS cation scavenging activity)-2 UERHO] 2%

9le] BrtAe F3E Jeld Aoz gt (Table 3-11, Fig.

Table 3-11. 7| &2 WEs F55 % A4 7718 &3=9 I3 24

[eRR B4 o]
ICso (ug/ ml)
Samples
DPPH ~A% ABTS A£A%F
MeOH ex. 111.35 39.20
Hexane fr. 355.86 120.19
EtOAc fr. 21.48 6.96
BuOH fr. 102.01 33.57
Water res. 228.21 93.18
Vit.C 11.30 10.63
20
Reducing power of Sedum kxntschaticum Fscher g

Nitrite scavenging of Sedum kamtschaticumFischer

Abs. (OD 700 nm)
Nitrite scavenging activity (%}

ao

o] 100 2m 2 a0 o &0

Concerfration {ugid) Concearation { poanl)
Fig. 3-3. 7|9z Wes 5= 2 o9 #7184 £9&9 4 dits) 44

(reducing power ¥ nitrite scavenging activity)

o HAARERY 84 Bt

(1) AARE5(HAFBFEE FDY A+ 2 3?/]%}"6‘

Al 1AF-ZA A 2 ==
FE=EA I keybaseo| F-IAE 3T HF AFx FH)o BHULH S Hrlst 52
9] /\]EEA total flavonoid, total polyphenol, total sugar ¥ reducing sugart 7]&£ H.iL9}b

T3l vk o2 F AT}

O
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=
]

wol=o] G ZAHL ARE 5 mg/ml TRV HEE 2A% F 1843 HEE
o os & gl 400 ulel 90% diethylene glycol 4 mLE #7FstaL thA] 1
N NaOH 40 uLE %ar 37 ColA] 1413 vk8 ¥ 420 nmell Al 3 =S FAIAGY. TF:AF
o 2FE  ruting ARSI 3} oA

Folin—ciocalteau, 100 pL2] NaCOsXE &8 4-& P Ao 1417 WA3 & 725 nmol A
T2 2A59. EFEAFO ZE tannic acidE AFEEF ) 2 phenol-sulfuric
acid & o] &3t AFstolon, UL dinitrosalicylic acid ¥H & AME3H] ZA 3T

2 ek el el Gt

=
=
RTIA=] =

J

2Y¥e dEFe F= A

400 pLel 50 upLe9

g
e
o
ot

o

Table 3-12. /W& A %] AEEA

A 224 (mg/g)
A=
TF TP TS RS
EH¥EFEE Fl 2.94+0.71 5.53+0.02 486.82+5.69 9.7£0.7

* TF; Total flavonoid, TP; Total polyphenol, TS; Total Sugar, RS; Reduing Sugar

= B EFEE F1& 9S Tt died, d¢ 42 A3 total flavonoid,
Ay

(2) ARG} nFE2E FD st F7t

B35 FEE Fl19 @35S DPPH(1,1-diphenyl-2-picryl hydrazyl) &°]< %A%
ABTS [2,2-azobis(3-ethylbenzothiazoline-6- sulfonate)] %ol A~AHFS SA3AL. WA
DPPH £9°]& 27% &49 4-$(DPPH scavenging activity: DSA) , t}d v =2 343
AlE 20 pLell 99.5% ol erol] 3]A171 2x10°M DPPHE 9 380 uLE& w3 &3sle] 37 C
oA 308 E<F ¥kEAIZl ¥ 516 nmolA microplate reader(Asys Hitech, Expert96, Asys
Co., Austria)E& A3t T3 E=E =A% tE DPPH &0l aAS S A5 79 nd7})
To MEEE BAFAY.

ABTS <o) A2A% =49 HF(ABTS scavenging activity: ASA), 7 mM ABTS
(Sigma Co., USA) 5 ml¢} 140 mM potassium persulfate 88 mlE 432 & A0 A 1647
28 Apdsto] ABTS dol& dAAH oW, o]F o] &o& 414 nmellA FF %= ko] 157}
HES dEEE 34 0} Atk 2AE 348 190 migt FuE AR 10 mlE 933 & A2
oA 6:%F WEEAIZl F 734 nmel A FHEE FAsIAL o5 o] 9 ASAE ZASA
t}.

ASA (%) =[(C-S)/C] x 100, C: DMSO A 7IA &3 %=, S: N8 JAVA §3=

SHA nitrite 2A%F F4Y A-S, obAAEE &40 mM)ol AlFZEENE 7Fsla o 7)o 0.1 N
HCIE 71el pH 128 ZA3d 3 37ToA Z 71 % Griess reagent (Sigma Co.,
USA)E 7hstal £33k o] % 15683 A2olA WA = 520 nmeoll4 S3EE FAH 3



ZHE nitrite FE FAFG T NSA%G)= 9 2o o8] ALlssit

NSA (%) =[1-(A-C)/BI X100, A: 1 mM nitrite ol A5 E
2§94 F43%, B: 1 mM nitrite 849 §3%, C: B3| BFFEFL A8 F35%.

i
k)
X
_O‘L
£
—
>
o
rﬂ‘.
oo
>

Table 3-13. 7i'&A]E29] FAtetd ]

e A% IC50  (ug/ml) ﬁ

DPPH" ABTS? Nitrite”
38 HFEEE Fl 2,155 289 272
Vitamin. C 16.4 49 15.9

1)DSA;DPPH scavenging activity: 2)ASA;ABTS scavenging activity, 3)NSA;nitrite scavenging

activity
AMIEAER EFSBFEE FIs B7isk A3 ofsk gAikslso] &Rl A tH(Table 3-13).

Q) AABER(HFABFTEE F1)Y I+ @4 I}

MEAEQ S B FEE F19 o @45 F7tshy] A& 23 84722 Escherichia
coli KCTC 1682, Pseudomonas aeruginosa KACC 10186, Proteus vulgaris KCTC 2433,
Salmonella typhimurium KCTC 1926, I% YA S =% Bacillus subtilis KCTC 1924,
Listeria monocytogenes KACC 10550, Staphylococcus epidermidis ATCC 12228,
Staphylococcus aureus KCTC 19168 AFg3l9th. A A g4 H7E feiAs
Saccharomyces cerevisiae IF0 0233 ¥ Candida albicans KCTC 19405 AF&3}3ic). WA, 3+
At @A Frkel A% Nutrient broth (Difco Co., USA)ol| Z17}e] A3-S HEse] 37Tl A
24X ZF FeF wiokd 3 7} 5 ODgre] 0190 I EE XAl Nutrient agar (Difco Co.,
USA) ®WXE ¥3F3E= Wit petri dishol 100 pL =23tar, 2242 Als 5 uLE dar
disc—paper (*]& 6.5 mm, Whatsman No.2)ol| 7}3Fe] 37Tl Al 241 7F St HH el om, 2
2] %ol Sabouraud dextrose HiA|(Difco Co. USA)E o] &3lo] FL3k Whyoz 30T
Al 24X ZE EwRF wlF F AFAR G AV|E SAHSY] FHddE HUts 93\‘:} WETE=

2

o7
[e]
A A Q1 ampicillin® 3217 A €1 miconazole (Sigma Co., USA)S Z+7F 1 pg/disc 5%

ALE-3LS o, A5 A %) 3o 37]‘:“ ooz AFo] YR &= FEY A5E mm ©H
= ZX‘]o]—}}\J_ 3:@] O])\]— 51‘317]— I 7%4; ]%]ﬂ,]ﬂ(})}]:]_ ?5]_J 60]—1__%}\6]0] ?_;(é.tu/]% 75]%
microbroth dilution® & o] &3te] MIC (HAASAAEE)E et MEAEQ EH3g

BEEE Flo Fdd e v59 Fol Yet it (Table 3-14).
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Table 3-14. 7N'EAF] A 2 I &4 HI}
Antimicrobial activity (Clear zone; mm)
Samples C?r.lc' Gram negative Gram positive Yeast
(ug/disc) St Ec Pv P.a S.a Bs | Lm S.c Ca
3 EF=EE Fl 500 10 16 ND - 14.5 15 ND 19 155
Ampicillin/Miconazole 1 20 11 ND 12 26 28 ND 31 8

Staphylococcus aureus, Listeria monocytogenes, Bacillus subtilis, Staphvlococcus epidermidis,
Escherichia coli, Pseudomonas aeroginosa, Proteus vulgaris, Salnonella typhymirium. Candida

albicans, Sacchromyces cerevisiae, Aspergillus niger.
%ﬂﬂ‘j?%% F1& #8402 disc-diffusion o2 28 Al 73 &48 Jedge F
tt] AA C albicans o et ZEe &R S 3 P ogeruginosas ALl sk 7]EF Al
EH T FAw 24e UEdo] ARREiE AR eSS e S
3151 E‘r(Table 3-15.)
A P BEFEE F1& Candida albicans KACC 30062 7|9 AgtA 2w sojgdA S
G2 3 A €1 amphotericin B &) °F 1/125 ~ 1/250¢] #4-8 Yt Fig. 3-4).

dob e L

rﬁmrzéﬂ

N

]_

Table 3-15. 533 B 5% = F1¥ amphotericin B9 5= e v

Concentraion(ug/disc) Cle(arirrzlg)ne (agai)agieéu(siiljg ?js?ay)
500 15.0 1
230 15.0 2
125 12.0 3
62.5 12.0 4
ES|EFEE FL ol.2 120 >
156 10.0 6
7.8 9.0 7
3.9 8.0 8
1.9 75 9
1.0 - 10
Amphotericin B 1 15.0 11
Miconazole 1 28.0 12

Fig. 3-4. 533 2 5Z=F1¥ amphotericinB®] T &% &y v

(disc diffusion assay)
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(4) AQARER(HFS|BFE=E FDO AL pH, €4, 24Ae kAA H7t

3 BEEE F1o AAA ol& 7teAS AEI] s, WA MEAES ohgd
peptidases} @7l R# & 425 W) E3F a-amylase, a-glucosidase, lipase 59 #3]& 4, pH
2, @ 7tEdxA, g% HYE o Zhzte] 276 A dxw SAdEA] SAkAA S HESS
th 2 A sh7] wmell vehd npe}p o] gt &AL A, 4F MY, dAFH e OA
st om, Al as Aol x A shs F2lst v Table 3-16).

Table 3-16. ©}sk A A, g4 2 F4axgel 93 E3sEFEHE Flel Candida
albicans KACC 30062 o 3t 372+ &4 FG7}

Sample Treatment Clear zone(mm)
None 15
100C (30 min) 10
nEan pH2 (1 hr) 15
. en FBS (3hr) 15
TEE L AN 2o v 15
(500ug/disc) BAN (24 U) 15
AMG (0.3 U) 15
AMG (0.03 U) 145
et | one »

* BAN: a-amylase, AMG: a-glucosidase

Z AAREZ(BIJS|BFEE F1) AAA HU)

(1) &3}, & sl H7}

EdsBEEE Fl1Y 2355 Gz FE3 84 (pepsin, chymotrypsin, trypsin) 2
AEA B &4 (a—amylase (endo ¥), a—amylase (exo &), 2 a-glucosidase) o thd}o] =
AP AEA Ealaa AEA xR 2= acarboseE AHEEFS T

Z}zyo] FAagA ZAL 7)FEe Hauy HHoR =AE o E3F a-Amylase (endod)
Al g HA thdFd Fro HAE /\]E 25 uLet 50 mM phosphate buffer (pH 6.8)%

3] 43t a-amylase (0.25 U/ml) 25 uLE &£3319{37TCeoll 4] 1087t preincubation 3+ %, 0.5%
soluble starch (Samchun Chemicals Co., Korea) 25 ul & 7hsle] 37CoA 1083 w83k
b o3 100TCelA 5&zF 7FE3ste] WS AAAFA oM, whEode] 150 uLe DNS
(8,5—dinitrosalicylic acid, Sigma Co., St. Louis, USA) &2 7}3te] 100ColA 5#3F 7143
o] WAL o Abeof Al HMYEGI T WA el e 96 well microplate reader (Sunrise-BAS/C
Tecan Co., USA)E o] &3}o] 540 nmollA] THE=E =243 oy, 2z Ade 3ullst &
He et UL Aoz AFHES Axsgr. 7o &AL unit2 ke U
Bl e H, a—amylase B4-S 50% A&t B EE ICHo 2 AMael)

Adlls (%) = [1-NE 7 B84/ %7 A7 2427d)] < 100,



5 a-Amylase (exod) A &AL starch A maltoseS Ab&3lo] HU 3 HHY B
AREAA FElE e RS DNS Ho=z AZstglon, Zh7he] A3 3nkast & gk
o

T8k Therel Aoz Ases AAtsaih.

Asf g (%) = [1-(A8 A7 aagdd/dEz+ 27k Zd)] % 100

nN'

a-Glucosidase A& ThFst w59 HAd=E AlE 25 pLet 50 mM Sodium acetate
buffer (pH 5.6)% 343t a-glucosidase (0.68 U/mL) 25 uLE E33te] 37TColA 1087
preincubation 3 % 0.5% soluble starch 25 pLE 7}8to] 60Tl A 10F3F W3}, o] %
100CAA 53 7FEsle] whe& AXAFAH LT, A LE-E DNS (35-dinitrosalicylic
acid) & H-& 7lsle] Y3 o= YAs £ 540 nmolA] FFEE SAS A, 27 A
gl 3WkE3sl B ot ghs tle] A &S AAEsTh g pNPG (p-nitrophenol glucoside;
Sigma Co., USA)E o] &3 a-glucosidase A& tpAds 552 HA=E A5 25 uLe
50 mM Sodium acetate buffer (pIl 5.6)= 3243 a-glucosidase (0.25 U/mL) 25 uLE &3+
3to] 37 TeollAl 10%-3F preincubation 332 1 mM pNPG £ 25 uLE 7}3Fo] 60TColA 105
P kgl o] % 1M NaOH 25 uLE 7hete] wh&-& AAA7]aL, 405 nmol A FH#E=E =
Aot As&s ALbsA T

A Ay B HFEEE Flo] 500 ug/ml ¥%oA a—amylase(exo® )= 5% W wre] A3 &
UER 3L, a-amylase(endo® )= 18%2] A& & e AL, a-glucosidase™ 0 %2 A&
LERH A TH(Table 3-17). 3+ whuld Fafa sl ofsh AsjedS e Al Ut

E ANE WgoR, MSRTEE Pl AdE ANPAS I T 20,
of 2%l 0.2% MTHMES A7 AEE 13] 500 g& HANAS Aol = Al &
staa Asles W vvsky, deif FHal 250 ug/ml % |37t Q‘j , POl = A
7F gl Aom AddvtUigAEe] &3 BEale e Ao® AL, FFE 100% ol F
otk FwAel ARSIANE FATE & 5 AT

Table 3-17. 7T A EF2] HAEA Esllaae Asgdd H7t

Concentration : 500 ug/ml
o a—;mg lglse(exo) a—améfl%se(endo) a—glllcgsidase
qall & (%) A& (%) A& (%)
3 EF=EE Fl 3.42=0.40 18.11£0.58 -1.25+0.68

(2) 217F RBC9] £3854 H7}
SR HFEE Flo A Wl dBewm A7 AATMUNE ol gste] §3 BHL o
33 z

7hakith. WA PBS®E 33 FAE QI A5 100 ulE 96-well microplateel] 7} 7} 7}
05 mg/ml %2 ARE 7FS v 37 ColA 3083 wh&A A on, o]F whgolg 1073t
AR (1,500 rpm)ste] A5 R 100 ulE M EL microtiter plate® %7 & £330 W& 3
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Pr(

5 414 nmolA A8 ARe] §v dixT 2% DMSO (2 %), 438
§19 Ag tlEFEE triton X-100 (0.1 %)& AHEstAch Sd@4de o)
o} Aitstalrt.

=
=
&3

o &° Jo
o 1 oy

o o

°f

Hemolysis (%) = [(Abs. S - Abs. C)/(Abs. T - Abs. C)] x 100

—_—

Ay S84 e 500 ug/ml F=7FA A3 e

i

o Ay BIS|EFEEE Flo 4% Azt
[e]

LA et tH(Table 3-18).

Table 3-18. B335 H5%E F13% Amphotericin B(FA HET)9 sxd {334

Sample ug/ml Average STDEV
EH¥HFEE Tl 500 -5.3 0.2
100 89.3 0.8
50 92.7 0.3
25 93.8 0.2
Amphotericin B 12.5 95.0 0.4
6.25 70.2 9.3
3125 26.6 2.2
0 0.0 1.2
Triton X 100 100.0 0.1

(3) Mouse A T7EAE Ea 93 4 @ dy] 4 Hrbo] o kAN 3ol
T8 83 (Slc ICR mouse)E (F) SYAIs=25H 5ol &% 23+3C, ddis=
504109, 1507300 Lux®] ZEZ 1247 742 (94 84703 gAho & Ay 22340
F1é] @33 754S B7teiiv. s=d3d2 ¢t

e

A 149z =327 & BERs ESaEE
St AU Y AHEAsdS 2l
18), A B3 EFZE Fl1o A5 STl =< 5, 47 357 d8943 3‘3}1’/])01] Al
Zy7+ 4,000 mg/kg, 3,500 mg/kg, 3,000 mg/kg, 2,500 mg/kg, 2,00

mg/kg, 1,500 mg/kg, 00
mg/kg, 400 mg/kg, 200 mg/kgd FEE A4 FTFol §F AdF AL AT HA oy
S5 WA L A AEES A AF A 100%0IR e, HA o] AF Y
o] &Aoo, GPT, GOTe €7 Asistd AAF A thx+-9F vluste] {93
2 ey ekl wEgkA] B HFEE F12 4000 mg/kge sEdAAE ¥ 2 54&
e R ekol 55 1 ¥54 ¥ (practically non-toxic) 2.2 :F"'F‘-C'/] At} wEkA] Ao 4
Iz B ou S HFEE F1Y AAZ ARES b ZAE oF|shA] & Aow ddd

tH(Table 3-19, Table 3-20).
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Table 3-19. 549 +&

2 3]
o T B i
1 F5 A4 (practically nontoxic) > 15 g/kg glucose
2 A& (slightly toxic) 5~15 g/kg ethanol
3 HEEA (moderately toxic) 05~5 g/kg sodium chloride
4 A=A (very toxic) 50~500 mg/kg phenobarbital sodium
5 ZEA (extremely toxic) 5~50 mg/kg nicotine
6 W =4 (supertoxic) < 5 mg/kg tetrodotoxin

* ZoF 1 LDso(7d7) 30 mg/kg ©18h =<F @ 30~300 mg/kg, ¥5 °F : 300 mg/kg °]%

Table 3-20. 7N &AIE2] @35 5447}

Samples mg-samples/kg Dead/test Death ratio(%6)
4,000 0/3 0.0
3,200 0/3 0.0
3,000 0/3 0.0
2,500 0/3 0.0
2,000 0/3 0.0
E¥eHFEE Tl 1,500 0/3 0.0
300 0/3 0.0
400 0/3 0.0
200 0/3 0.0
0 0/3 0.0
Corn oil 0/3 0.0
Water 0/3 0.0
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