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Development of Multi-Functional Antioxidative Tea

with Natural Products Removing ROS
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SUMMARY

Development of Multi-Functional Antioxidative Tea with.
- Natural Products Removing ROS

Free radicals have been caused as diseases and aging by destructing or
reducing function of normal tissue in the body. These harmful free radicals
should be removed with harmless natural products. Natural antioxidants have
a lot of advantages ; 1) Natural antioxidants(natural plant product) are more
stable than that of synthetic antioxidant such as BHA or BHT for human
body. 2) Natural products(natural antioxidants) are plenty of sources nearby
the our side. 3) Each natural product has its own pharmaceutical effects. 4)
can combine each other for synergic effects. 5) They have special functional
characters. Therefore natural products would be alipied in lots of useful
purposes. For the shake of multifunctional tea, these useful natural products
bearing antioxidative capacity were used.

While in our body, there are two kinds of bacteria, useful enterobacteria,
Lactobacillus sp., Bifidobacterium sp., Cl butyricum, and harmful bacteria,
Clostridium sp., and other bacteria. Thorough our study, we developed new
type of multifunctional tea, which promoted cell growth of useful bacteria and
inhibited harmful bacteria. And many useful prescriptions were constructed
with combinating one, two, three and four kinds of natural products choosed
by culturing 14 kinds of useful and harmful bacteria.

For phaxméceutical effects, the 4th combinations were constructed, and their
antioxidative capacities were measured with dissolved oxygen method, ORAC
method, DPPH method, elimination ratio of hydroxyl radical, amounts of
aromatic and total phenols. As these 4 th combination would be very
important for physinogical activity and antioxidative capacity, elimination
function of hydroxyl radical was performed with optimum combination of each
14 kinds of bacteria. And suitable composition ratios of natural products for



promoting or controlling each bacteria were also established. From these
suitable composition ratios, prescription of multifunctional tea named SAENG
ORUM CHA controlled both kinds of bacteria was accomplished. The
functional activity of SAENG ORUM CHA was confirmed through SOD
activity, GSH oxidation activity, elimination ratio of hydroxyl radical, ghost
membrane of rabbit’'s red cell, antimutagenic test and cyto-toxic effects.
SAENG ORUM CHA was also expressed good characteristics for promoting
growth of useful bacteria and controlling harmful bacteria.



CONTENTS

Chapter 1. Introduction----- -+« cvviee L
Section 1. Object and necessity of this study::---------coceveeann
Section 2. Research contents and methods- -« ---c--crerreveneenen
Section 3. Research object and contents: -« -« crovrovreroeneen
Section 4. Results and application scheme- -+« -t orerereen.n

Chapter 2. State of Technology Development ---------

Section 1. Present state of technology development of the inside
and outside of the country------- vt

Section 2. Position of the Developed Technology: -« --rovo--

Chapter 3. Research contents and Results:-------------

Section 1. Serarch and Application of Antioxidative
Natural Products Removing ROS ......................

- 1. Selection of useful natural products frorh old

prescriptions and bOOk ............... R R
2. Selection of useful natural products from components- -

3. Search for natural products promoting useful
enterobacteria and removing ROS -+« -+ coovervvennn

4. Search for natural products controlling harmful
bacteria and removing ROS .........................

Section 2. Measurement and Analysing ROS
Removing Function of Natural Products-:---------+----
1. One kmd Of natura] product ...........................
2. Combination of two kinds of natural products:---------
3. Combination of three kinds of natural products---------
4. Combination of four kinds of natural products--:------

Section 3. Elimination Activity of Hydroxyl Radical
of Active 4th Combination of Each Bacteium-----------
1. Elimination activity of hydroxyl radical of 4th
Combination .....................................

Section 4. Completion of Combination for Promoting
Useful Bacteria and Controlling Harmful Bacteria“----- -
1. Completion of combination for promoting useful -------
2. Completion of combination for controlling harmful bacteria

...7_

&

93

130

130
141
152
160

179

179

191

191
196



Section 5. Construction of Final Prescription of -+« ----------+ - -- 202
1. Construction of optimum prescription of each bacterium 202
2. Final prescription of multi-functional tea:-------------- 203

Section 6. Anti-oxidative Capacity of New Developed

Multi._FunCtional ’I‘ea ................................... 204

1. Anti-oxidative capacity of prescription::---+------+- - 204

Section 7. Control of Each Bacterium by New 215
Developed Mu]ti_Functional ............................

1. Control of each bacterium by developed prescription---- 215

2. Control of each bacterium by multi-functional ----- - - 217

Section 8. Designs for New Developed 24
Multi-Functional Tea-- - - - - @t et

1. DeSign for box ....................................... 224

2. DeSign fOr Tea_PaCk ................... - e s e r it e e 226

3. Completion of box and Tea-pack-----------+--+-vcnt- 227

Chapter 4. Achievement and Contribution-------------- 228

Section 1. Annual achievement ««-«----+--+++--- P 228

Chaptei' 5. Scheme for Applicatibn of the Results-- 231

Section 1. Necessity of additional research - ----- - v vvvieann 231
Section 2. Application for another research ------------ -0t 231
Section 3. Driving plan of the industrialization-------------«------- 231
Chapter 6. Information of Scientific Technology from
232
Abroad: - - - e
Chapter 7. Research Products:----------------- e 233
Chapter 8_ References .......... e ettt e 235



A1 AFAEFHFAGL] AR
A 1A ALY ZA W QA e
A2 A AFUE D HH e
Al 33 dFAE .g‘._g‘_g} 181 e I T R
A48 A7 A Q FLYOF oo e

A2 Z e ASAT B
A1E U9 7] ML BB
A 2A -9 e BRAYA FASE PR

A3F ATFARFE NE L AR

A 1A ROS AA 715 ZE Pas AAVEATY L 8-
1. A, Ao o3 $E8HGAEe] ME....oo i
2 B0 93 SLBAY] AWM.
3. ROSAA & AU HEATY 4L SN HINET

Zh o BHY HAMET
1) Lacidephilus ........................................

2} Lpfantarium ................ ot e e e mr e e e A
3) B‘adalescentis .......................................
4) B.biffdum ..........................................
5) B.infantis ......................................... -
6) Clostrzdium butyricum .............................

U 5 28] AAAE R oo
1) Lacidophilus- -+« -+ crrrmrecearariiniiiaiiii .,
2) Lplantarium---»-+-------rcnveens AR LR
3) B.adolescentis: + - -t rc ettt

g ®

e

FRRIY88 8 8

69
69



4) Bblfidum ......................... e n e e e r e 73

5) B.infantis- C et et e e et e et e 73
6) Clostrzdzum butyricum ............................... 75
oA RS AAWE B 77
1) Lacidophilus ........................................ 77
2) L.plantarium ....................................... 77
3) Badolescentis:- -+ +"+-+- e e e et e 77
4) B.biﬁdum ......................................... 79
5) B.infantis .......................................... 79
6) Clostridium butyricum .............................. 83
E}-, l:]] %:_%_g] z:iﬁ,‘\_}__% }_@- ........................... 84
1) L.acidophilus ........................................ 84
2)L.plantarium-----~--“"~-'-~“~j-, ................ 84
3) B.adoleSCentis: -+ v st 84
4) B.biﬁdum ......................................... 86
5) B.infantis ................................ EERRERERRY 88
6) Clostridium butyricum .............................. 01
4. ROSAA R #3 Ao 84L& AdA7c AJAET 93
Th B BFHO] MEAFE e 93
1) Clostridium dz;tﬁ'cile ................................. g5
2) Clostridium perfringens ............................. g5
3) oA R I 97
4) Listeria monocytogénes- .. ........................... a7
5) Staphylococcus QUIGUS ~+ v nrrmmrememe e g9
6) Vibrio parahaemolyticus ............................. g9
7) Bacteroides fragilis .................................. 101
8) Streptococcus 2417177 ¢ R L 101
U S 2820 HAAME RT i 103
1) Clostridium dzﬁicile ................................. 103
2) Clostridium perfringens .................... EEERRRREE 103
B) E COli- v+ rre e e 103
4) Listeria monocytogenes ............................... 105
5) Staphylococcus QUIGLIS *+ - o rrsai ey 105

_10_



6) Streptococcus TULANS * - v v v o rvme e ettt 105

. 7) Vibrio DArahaemolyticus: - - -+« v e 109
8) Bacteroides Fra@ilis:- -+ - cverar 109
1;].. /"ﬂ %L"IETQ'] %l(ﬁﬂ'% g- ............................... 112
1) Clostridium --- - 12
2) Clostridium Derfringens -« - r et rarrre 112
BY B COll- - v c o ermentne ittt 112
4) Listeria ITONOCYLOGENES  * ** ***»r v s e s e 115
5) StaphleCOCCUS aureus ............. @t e e s et e e e 115
6) Streptococcus MMULGQIS ~*+++ v v v tmmr e e e 115
7) Vibrio parahaemolyticus: «++« - o 119
8) Bacteroides fragilis- -« oo 119
Ul 2B HAAE ZF i 121
1) Clostridium difficile -« oo 121
2) Clostrldium perfrzngens ............................. 121
) E COI - - - v v oot 121
4) Listeria monoq;togenes ............................... 121
5) Staphylococcus QUIGLIS  ** "+ **mrr s tmee it 125
6) Streptococcus JAUIQNS +r " r v v rmsttmeesm et et 128
7) Vibrio PArahaemolyticus: «++ - - 1 128
R) Bacteroides Fragilis- - - - - o 128
A 23 AALAEY ROSAHAAN T A DL BA vt 130
1.3 250l A@AFE et 130
£ A QT W e 130
L}' ORAC \ﬁ ............................................ 134
o Hydroxyl radical 24 %3] Wla-------oovveeennnnnn 136
a}. DPPH'@ ............................................. 136
u]—_ ug—z‘g:g‘; 1;_3 total phenol ................................. 139
2. F FH AHAQAE RF
141
7} & ’}}d‘_Oﬂ' OB W 141
L ORAC M v 144
T DPPH™ e e 146
;q. uh‘sokz 9 total phenol ................................ 148
3.4 BF9 AAAE TG 152

_11_



L, ORAC B crrrirr i e 153
T}, DPPH® - - v re e e i 1589
2t WaFS 2 total phenol - - v 158
4 v FF HAQAE BT oo 160
7 2 238 AEE 43 R sy
(BEAZ2 8 B 160
1) Lacidophilus: -+ - oorrrrrm e 160
2) Lplantarium -« -« 160
3) B.adolescentis: -+« o-rerere e 162
4) Bbifidum -+ oo 162
5) Binfantis- - et 164
6) Clostridium butyricum: -« -+« = - rvveomeeenene.. 164
7) Clostridium difficile- -« rrrremiiiiiiiiii.. 166
8) Clostridium perfringens:-- -« -+ -+ vcromreeineeeann. 166
9) Bacteroides fragilis-- -+ -+ e, 168
10) E. COIT - -t nerveeer e toraeeataaananiaana .., 168
11) StaphyloCOCCUS QUIF@US- - =+ -+ v v v e s eaneeeannen 170
12) Vibrio parahaemolyticus- -« -+ =+ - orrerneeinno . 170
13) Listeria monocytogenes - -« -+ =«rvreerrieeeeen. 172
14) Streptococcus mutans:-- -« e 172
th. ORAC el 9% 43 239 488 ... 174
o DPPH Wl 9@ 43 =g gadg............... 175
. 3= 9 total phenol - -« - e 178
A3 A 758 84 4329 hydroxyl radical 24 71%---- - 179
1. 42239 hydroxyl radical &H 7]%----ccererrereen. 179
Y. Lacidophilis: -« v ovrrrre i 179
1}, L.plantarium ........................................ 179
U}, B.AdoleSCentiS: «« =« +cvvotrermeratneneirannenennns 180
b, Bbifidum -« - v v v 180
BE, BUinfantis - -« v v 180
B}, CloStridium BUtyricum- -« -+ o ovrenerieeanean. 183
A}, Clostridium difficile- -+ -rvrvorereneeennn e 183
o}, Clostridium perfringens - -« -+ttt st onereveeenes 183
2}, Bacteroides fragilis: -« - rrr e 186
;‘q._ E coli----+ - R R 186

_"2_



9].. Staphylococcus QUIT@LS  * " rrmre ey 186

E}_ Vibrio parahaemolyticus ............................ 186
:\q.' Listeria monocytogenes ............................. 189
g}. Streptococcus TNULQIIS - « + =« +»*++ v e ermean e, 189

Al4A FETF AF 5 L F3 59 A A ui g

O] QFA] - e 191

L 8 @59 4% 2 uigule G- 191
7V, Lacidophilus- -« or e 191
1,]. L.plantarium ...................................... 191
T}, B.adolescentis: -+«  rr et e 193
2. Bbifidum- - e e 193
U, BUinfantis: -« vt ocrrrrerrare e 193

' B}_ Clostridium butyricum ............................ 193
2. f8) TF A A MY Ao 196
7}. Clostridium difficile- - -+« -+ - -mmere e 196
. Clostridium perfringens:- -« -+ - - rrreeeserens 196
Th B COli- - r v rrmmmere i 196
2}, Listeria monocytogenes:« - -« -« +x v vt 196
U}, StaphyloCOCCUS QUIr@US: -+« 1+ rrrrrrnrrernneens 199
B]—_ Streptococcus TULGIIS  * -~ -+ n v m oo m e, ! 199
A}, Vibrio parahaemolyticus: -« -+« +-rvrrreireineen.. 109
o}. Bacteroides fragilis-- - - R 199
A5 A )5 FAsR HE A T 202
1. 728 7 A Ao FA i 202
2. 72154 FA3RL HFE Ao 203
A6 A NLED A5 FABF - 204
1. FA dke] gpAsled o RRETERTERTERES 004
ZF. SODE BAS - 204
. GSH oxidation A3« v v 204
o} Hydrogen peroxide AAGA e 206
a}. Hydroxyl ;‘adical A 7:' %@ ...................... 206

_13_



o, 879 Ghost A& o8& FAAst A
vt JidE v1edAte] gEAel 5 H-- -
At 7158 2HD) 8] Cytotoxic effect--- - -v-vnvv-n-

A7 A ALGE AR FF AO] e
1. 708 Ao Q3 5 Ao}
2. 7154 4D 4% 7 FFE 23 ¢

1) Lactobacv]]us a-—r ..........................
2) Blﬁdobacter]um ﬂ-—?— .......................
3) Clostrldium buwrlcum .........................

U Sa 23 AA A BT,

1) Clostridium & -« crverraemianii i

2) Bacteroides fragllls ..........................
3) Listeria monocytogenes- e et e e s e e
Q) E COll- - rrrrrrr et
5) Staphylococcus QUICLIS -+~ v v vmnanansen
6) Vibrio parahaemolyticus- -« -+ < - e

A 8 A MUY 75N FAE o] T4 TRl AW
T T = L R DU [T
2. E] B (Tea-Pack) TIAFQ] -+ vvrrrreneririeiaanan..
3. &4 o2 4 E] HW(Tea-Pack) AL - -ovvove e

A473 EZRSHAE D AARA ) Jox..
A1 Ad QA EF GA T -

A54 AFMAXAF] FLAH -
A1 A ZTFATFY QA
A2 A B AR O] G
A 3 A 7)1 TR BFQE e

A6d ATFMTARNN 538 AAFAN R0

A TR QAT AT

Al 8 & FARFB -

_.14_



HO1Z e e] e
A1A AFALe] 23 @ Wey

1. d37de] E3

T2 AAAGMHE TFE T x| i, 4G 5L 5T dHe A,
S4EE0 AA W Fo HUE o oA E53, QA9 78S FAFE &
T, DI $£FF 4N A8 @ FEQD ARHA A FFEYNE BTFET
olfl &5 2= HE ROS(Reactive Oxygen Species)”t A4t=E o] FAAQ A XS
43 AEE A A FA HEY olHFd AAZ ZF AXE A NFE
32 X¥ozn AAe F AL Fojztn ¥HE ek a8W ROS & &
A2

1

>£.

unpaired electron

nuclear
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o trlse e FAstAe e AM¥ez U3 Yt AUARE AT @
Azt 223 o) olF £45n FAE ANE AN ¥ + Ag Aoz By
S

W AA - ge

2 uetel 2 Aul WAL o] 5592 haz AR AW WA 56%E XA
o o ggoz AY % ARE oz AuEn o @7 YABE Ao
of LOOOM/THEolm s "Ad P4 had A2 Y7L o 1250kgoletn &
Th Kg% 10000902ty stdebs 12945 Alge] S4sE Aot @Ale A}
BE9 715 NES BY AW %3, 1 9 A siAe] AFR AHARA, A
&, $2U, BAS)ATLG 2 F A8 mAE AT EqS dte] §lm A
gojsts Algsoladn Azturk 28 gxd mel A2 of3ss ATSE B
getx AARFAT 2 S AR BA 28 Aoz Br) o4 7|29 e
g AU 4o Ay gio] AYe GBd & e 754 A Ao
3 adze] Bt E7171RgE A £8o] HE o 7% A8 w2
22 WZARAY. o] 71549 A= ROSY AA Te #4 A% e 75e v}
Aok #m, ROSE IS + UE RS FA8A vto] tto)] §l3 £ FAFAE
F4ol obd A IYize] HAMZo|HE 1 ok FTE HolAE e Rol
ok sh2H, ANz 97 AToz A% A9y B4 22 L B P4 Yalo]
Ao 93 JE AuASd A $L s ] A B4 s HE An
g 2ol Aol B ¥ AW HE BAS AZH B 5 Yo ©H7Y @A £
Uete] 715 AEe aHFe Exe uastd Ane F& ojulojulg FL 4|
9e Aoz Werd 2w PYREY FUASo| A AGL FAAN 2EF
AY7] A4S0} Bul, €52 2o &z gon, o= ROSE Be|, 47 Do
itk =& Wr] od, RAe FF Toz % ROSY A4e Auele A%
vz g ol 928 ¥ 5 9= Wiel Uohd o= 7 @ A e
ROSS AA & 4 A& WEde ZASA 2 olw, ol2le ROSY AA 715
A 7154 B8 Kob o}F $-8% didto] ® £ Uk ukskE HE A
o el gom AfEA X vINHEA ROSE AA & £ Q7 @l
webd 715 AEe] AR gl MW o] A ] AFHL ofF Wrk: Ab
A FA @ F gom, At B5AA 2T F, Bugsd] et ST HAL

o

X I o

-
K

te £ |
B
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ARAE 7154 A9l Ago] Aol A & ok
o A8 - B34 &9

e AARcz 7 Y3 gtesA RAH Eael "Ad A sds St
£ Yol 2N F19E2RE Q659 188 gYE /5 NBozm
M des A8 gAgch 53 24} o ARESe Aol o] Fe]
g d% 1 2 BA BEo Kk Aol Soish e ANTe AZNF
ol A& 28 FoIN toz FREBo A FHEL AT BT HAE F
Aol 7sAEez A 5L A4GY 75 AT Roz A4S Forgoh
1 ol4E AWEY 5AE I 14 Bl Hel UnwET =& Hex Wit
= Aol Avjol wa} Qo] B AFo] Wy YEE P Aol fTE R
Ith E B2 @ 7HE AN Hate] go] UF ulRTE Aol wehd Azt
REE 53e A5 oz Azt F7ER 44 ¥ & & A= Re] IA 2§
3, AF wAE A2 B¢ Egsd 9Fd JozRE Wolds walm vt
oAl AE TAF e Rez HEHy) A FMI MM oz Qg 3
A AT AN QE 7% BT B37} AT QA1 et &
252 Y} o] ofulE A7t AT e PP Pols, AE A%
S, TR, DY, T A, FEZ A8 7R P dte] s @
& e A4 FQdn 28U A9 He Be e AUz H93 Avde ga
A s)E WAE dol € & U AN o] B Asjok b ze] 1§
5ot gasteo] #aie] g5 gto] 45 AANE L Wt 755 &3
s HWA sto] & A3 XS EAsA T AAY 44 v & AEE A
Wiz, ol2 URA BF HEIA A2 X 232 ez FwozRy do
2 4+ QEE oZojrler B Aoz wudn:

o

di

2 S - #dvIes 8% 2AE

716 Fastatel Agate]l shed IZRE e 23 YAY olgk FAME
Wel ke HAUVES S48 UE Y Aotk FJAME EE Y
T e FFY A Bol AEHI Jou, dAAE BHolA] Fon, U
MNE FAse] duE 713 AAREZRHY A BolA gdeth "Folu
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HolMes Xzt FE2E0Y X Ko FZEEN st AAZ A= A
g3 . 8 YoM ol gisiets o] i Aire AT L
Z AHU A HAFHCIE 3. oy JAAAERREH A A2 F Al
gt (& MY & B5E FUHHAAME oA Holx ger "M ol
R AL AAe FHUe £E oty k39 Addx &
B3 & Ao® AdET

a8 HRAFE A7l FistAle ol 4 A2 A=, 2 olf<E ROS
7b BAY AR 2L A% A3 AR O 2Fo] 7T g dem
2H BEE HE& dorle ddez AT AR A7 dEeT (
http://www.true—health.com/radicals.htm, hﬂgﬂreseérch.anesthesiology. uab.
edu/Center/Goals.html,). INTERNET9|A] ANTIOXIDANTSE 7|9 =2 Foln
@ o}F B Fe FAsAst 4YAF(LIFE EXTENSION)S & $Hoz A
A= BEEHa Ao a8y R FiAstAs FFe FHE EIE A
t}. &&E59Y, SOD(Superdxide dismutase)#|Al, Selenium A A, Carotenoids,
Vitamin C, Vitamin E, Mn", Cysteine A A, ¥ 2 EXEH ke 32859 A
AL E 5 Ao 234 B d7A7 /iR nste AdAE Al ZlsA
A e obF W] o9 ke et FAEAL o]8o] FEO dont
A @A &&3te Aol EujEt & 5 glen, qE FHE = HAMAEESS
gaje] ogg FEolgtx AZEd. agn FAs AANES uFd w2
Fas AFHE Sus ATl A £ FaT IJEFHL 5 gen, A
o ARAZY 79 AWOoRFHY Yojd F Aoe HYPRo 71%4 A
Bol o8 & Aoz q3Ed.
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A24d d4dE 2 BH

1. 879§

AAE 733 ROSE AA € s LS 2 AJAEES 13 34
& F, o] AAANEB] FYAETY FME #2  F JdE $HE BEY
olE9] FAUNHE HLAoR Y F URE vFAsTd nELY NEAH FE
Az @k U ATFEL AA 29 Pol, 94, A A5 SN F
&7l -8 Bifidobacterium 429 M, ¢t 103, Fd9AES, 18LF,
g 2249F 5ol BASHE Costridium £ AT, Ao 2ad @ASE
Lactobacillus %9 A, 281 Ecoli 59 42 71X AZEE T4 &l
o Adle] #Fe d¥d W ¥y, 3drE AX =372 BojE F #
o] Wslst dojy, Bifidobacterium 49 AlTe ZastEd drs) sbAa) A
T (Clostridium perfringens)< FASA 2745t =8 D Alzheimer diseaseS
A% wSA U FdE, 53 Clostridium $9 93l f28+ o8 7
A A FAS 9ty YiMe L 982 4FEs AT 49 9l
o] Clostridium %9 F2H& Adyoz AHT £+ g A F4s40) ¢
a3t FW FHFE AHsle 4FA EE oy JHAY 450 ALEHO
gov FL& 2dE 4dX R F, e I FES ¥HE4E AR Y
| #&olx Sulfadl 59 ATAd AUAA A9 FYERY A7 95}
AW dFe &l Aol AL WU, steroid 2 E, B A T 93
AA L] o7t AEUE W, BF =3 Fol outdd FY FHE& FAE
AT F ol Aol #9¢ doA AR e 34 T 5 e F7)d 2
et HEF, ALY, HAFS, BFS, HEY P3G, FY 5L Y= F
st R AFe dogie do] Brlh olsh gol Y H8& FL F43
= ¢, AU K8l 29 F4E dAGSE A9 34 22BAH L HAY, Ay
o] ¥& EFL UF AFe] A& 7154 FIAEZRYH Mgl HaT Re
2 gddd. tEo Vibrio &0l Listeria £9 A $5& gode Ad 5=
Aol 7Fsd ATl gow ¥E F& Aoz ARUY. a8 APuas
FAFo2ME probioticd 98-S 3 Bifidium £22A] Bifidobacterium
adolescentis ATCC 15073, B. bifidum ATCC 29521, B.infantis ATCC 15697%

b

r & &
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o} 3¥F, Lactobacillus 422 Lactobacillus acidophilus KCTC 3145, Lact.
plantarum ATCC 149179 295, a3 3 & #F2A Clostridium butyricum
ATCC 19398, Cl perfringens ATCC 1312459 2 ¥, 1 219 #F2A
Staphylococcus aureus ATCC 12600, Bcateroides fragilis KCTC 5013,
Escherichia coli ATCC 11775 ela 455 #4592 Vibrio parahaemolyticus,
Listeria monocytogeness< AH&3 12z gtk ol SME ZF HANEES
300g #& AZFsld 100TCAAN BFRAIZIZ AF FL 500 mZ 3o F7Y
ANdgad. F, 250 mie 4 flaske]l YrlAdRe wjREANE dH@ @
Thioglycolate ¥ 100 mlel] 33 N; gas @ COp 28 I sonium glycolate &
Ho] A4S YA g 37CAA wgsd, 371489 #wXZAM+E Nutrient broth
100 miE AH838t™ 2zt E8t23o) 2zt HQALEY FE2ES FUstn A wjgd
Ade dAZFY ¥o] 64 TFAL22 samplingdty 0.D660AH BEE Ao
control #9] A44&E vudd, control FRT AFAFo] FL AFEL M4
AE FEE AT FEFHe] = ReE Hrt @A

o
=

o
=2

b gas AANEY A4

1) &9 ol % Fist HANES A

AANEBES A7) AN A 5o Aoz A4HT dE A
HEE 3000 25 oJMes AlRHY Ezxgze] 5000 FR2REH 2 A7x
ol FE HWWEE, HESR BHESS BRI EH BRERESES, B
BHE, £EETS Fuse 5020z FAsY ANFe IdA%. =¥, @
o =Y RE FistHY Fris o] o7 s5Ae X2 ML) A
= ogd gL o2 9o "asd WA, @ 71X dANEBe £2FEL
ol A (kAN T she, o] @Ayt AR wgs EEs ARE ¥ 4
B AYE FASY Agels gzRy wade 1% = WL FA o

>

2
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02 g2 AU TAL F AAVZY YAL oW AYe = 4 o
o, =8 A&zt AP g 73@% o2 UE 4 . 281 rzelgs
2H §2 = 4 9o, ERY $=2 gEold v, 4 VL Us B
A arel REOT RE BE mE ROFE BE TESH 2o 24e
AAQH oo wel B BRYoERE Yol Stk wtebd o WA HWER
R, WD, SR, WA, RIBUHR, FIAR, MOA, BIERITY BEEVE A}
£50A 1 7 BEME A9 X Ekl 9 &= EUdo NEE ¥
& Qe AYe FAVY GO ®WES B 4 U=, = AAd e v
go] 2MEc We Uo7l Rolw oA HEY Am WS WEM, FIAE
5o AAE A4 AA 2 71 golnl, M PAo) WAV PE Y
slolgla So el g% EaH AFA] F2 o] SN mMETO
AT ol Aot AL At HRUAI ALH U BAMS FREX,
HEWE, WEGRM, HAME, BALE WEESY %So AEHT oYt
R, BB, FIAR, MARSS 94 29 o SASE MK BT
gt 29n &7t Ewey *ﬁ? e EAET AH, o) AL 2EH2G
A#HfA T, ol P 71g FAs} Be WS oA agn PAu YR 9
& 74, a7 25 3 st slAE QoA We VEL o] Fgole B
FEE AE3D o)FE BEALR BRAE BREM S 9L SPA
£ AAZ ALES0] AT EE, Bmold Mk HEWES DY usow WL
dosAE oy g& W $ige Yt 2¥olu 28 & mAYT

el Weie FAU =4 B FAY Fd Jedd & =¥ 39 4
o] AASE YRS YR Re PN myk H@MS BYAY Aojth o] B
A= EMAREES ALEste o] AAE mME AdstE Pajo)m, 2V AA
£ Exoz mEmp, LRAME ASdd, £99 AA 2dn 8 L VR
Ba F4E dste BOME Agan, ARE YA s mEM, F
KA, R, HAME AAG 2ol ALY o o2 YN VANE
o] % HZ L AR ASARY ARN A4, ¥ % a2z KT Had
o143 4 gtk '

P oHro o
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ol oj2o 2 HYgHoA HAANAEES ROS AA 715 T9 #F4ikst £+
o] AZE& ORAC(Oxygen Radical Absorbance Capacity)¥, &&4tao] o &
, HAEE7 49, 181 DPPHE o|4¢ {359 #A40 48 ¥ 59
wwon 2% HAJAE Fizel RS d¥Eo] polyphenolo]
phenolic acid 59l 7191518 ©]E phenol compoundE ROS A A 7|% T2
g8k et 24539 chelating & 71X o] A= ¢ 4, A
FE3 A8 59 ofF LHE FAE Az . HAUAE AAA 9
polyphenol2 M4 A, "o g A, dx, LolE F= & 9L ¥t
AgHonE HJAE, Fol, HAF, AQM2Y REA To2 £F IFAA,
A A, FAFA, FLSA BT oy 1S, AATEF, €A T A
dix dg] Alfdtt FARYE phenolic compoundss ROSE 21]'7] 3=
AsAZA e w3 o ol¥ FHO phenolsEE HATH G
phenolE& 843 &#E zrA] £33 diphenolic compounds® FX£E& %+
Rol #Airsl ANIE e ReE A Y. g3l polyphenolF &
flavonoid @ele]l 72 & ZE FFHI o o5 Fxd mE g
%ol @7‘35]'5’17‘“’4' °l 218t phenolic acidst} polyphenolsE& AR L= 3dlx
A HAAEEL g3l o] HJNEES nFd me FAEHE FisH
o g3 FW FllAFe AHE R probiotic AT BFESY F T A
P2 Falo A F718 s V1S9 mA9 i @e oj&d
o3td N2 71EAHY AE Axstna dr

i

U, HAAEe AU FalAT MHEd ¥ F8& F59 probioticEH AE

AW AF e A 2g B, I AN R} SN A FE
& Bifidobacterium 49 AF ek, AW, FNAS, IELE, ALA
AdZE So BASE Costridium %9 AZF, A e dAste
Lactobacillus& ¢l MZ, 23 Ecoli 59 98 7k AFE2 F4H o
o e FFE Ao w Wi, A& AR =372 soE & F
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2] Wsgl7l dojy, Bifidobacterium &9 Ad#L ZAsEd wE spAR A
T (Clostridium perfringens)& @A A FT7189 3 2 Alzheimer diseaseS
28 BB FY F9F, 59 Clostridium &o) g5t $29= o8 7
A A TS dEr] 4dAde F2 988 2§ E FAFOE g9 g
o} Clostridium 49 F49& Agzyoz AT & Y= HQ 4347 9
{3t

1) & &5F9] probiotic A3 A4 A4 a3l 279 AN
A F&FF, Lactobacillus acidophilus, Lact. plantarum,
Bifidobacterium adolescentis, B. bifidum, B. infantis & Cl butyricum % ¢}
Az AEE FFAIe JALE F28L P2 H vlnstdg A3,

2 #3 279 Ad xRS B P43} 2y A
AU F3l3t, Clostridium perfringens, Cl difficle, & 7] sl A
A4 E ROS AAZISE 7HAE FAAE F2EL AUsty o]E {3 AF9
AZE ANt HAALE F22L gz2H vlzstyg FAgo,

3 2 9o AFEFo AHEY FN
HF5E Yo7 Vibrio parahaemolyticus, Listeria monocytogeness
o AT AR A AL e FANEZEE L PFY oo,

o HAE AAAE g 2 uiy vle] e FUAF AN 29 HE

ROS AA 7150l 2% AANEES sty P4y e F3A9N 3, w3

olei gt wigel 2ste] ojw A wE vlrt U SEMFe] B T
g 4 ded =29, A SAAFY 4FL B FaA oA & = Y= g

€9 Wg vE 49

g 48 Ko g, =, ddsad, AT ANEY 3S

ROSY AA 71%¢ Agol Fo, AU Az AN T} T 4
2ol wiF ug st S4E 754 A FHRoZ H3, A A o
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1A, BolA, BFA, B&A, 88AF 49 7HAY AAgs A, 28, F4
W R e 5 01%6}04 ¥, 283 % 28, FUAE AdEG R
ROSS} A7 7150l Z& 7154 FAE S4dvt. zia o3 o) 234
HFe] S48 7isAd A dstq A Awe Ad 'ERE HF OO

FYEZ, HGEH T nMEZHE AL JIT¥Y R FA4F ERE A
HAANEES G435t ORAC ¥, && A&d <@ ¥y, DPPHYA A8 &
%EQ] %} , F phenolS’J A%, TEE FHY T 95 A FE A

rgr

7b. BAAE] ROS AAY5Y &4

1) Oxygen Radical Absorbance Capacxty(ORAC)‘?.} of olg FFAiksl HALE
o &4

o] W& FHIo] Bol AYE FAsEY HFxE & g AT oA
Cao 5 @¥e WAAA AU indicator proteinoA P
-phycoerythrine(B-PE)&  A}£3l9,  peroxyl radical generator24&
' 2,2'~azobis(2-amidinopropane)dihydrochloride(AAPH)&, 123 control stabdard
Z ¥ 6-hydroxy-2,5,7,8~tetramethylchloroman-2-carboxylic acid(Trolox)E A}
£5t9ch 9P B-PE 2 HAAEALES 10 mme] 49 cubetted] ¥ 37
ColA §& A7]11, AAPHE H7HHo2A whgo] Azdn, wA=E 33¢
fluorescence spectrophotometer2# 5HE 7HF LS E 565 nmlemission)d} - 540
nm(excitation)| A &3 %7} O(zero)7t 8 w7tAl FH3 N ‘
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B-PE

Blank Incubation Time (min)

Fig. 2 Calculation of ORAC values

ORAC value:= 2343 AUC(érea under curve)®)A] blanke] AUCE ¥ 99
Fig. 2014 =34 RRo2 Xg A

ORAC value(U/ml) = 50 k (Ssamp]_e = Sbtank)/(STrolox~SBiank)
k : dilution factor

S : the area under the quenching curve of B-PE
2) £& A4 9 Wy

EE ALAE o] 835l &&E A4 FY] A2 REH FR9 AFAstY AEE
ZA3td mifge] BE AHA E A3t HAAY § A5 E #AFFAT. FA
2 2 283 Tween 4022 emulsionoll testdlal i 3t A A& Hrbety
Ah AFo2RYH &£& A4 F& SIS FusiE S FAHA
A& §F A2FE 100% 8.2 &3, §ist"e] Fd EJALrE AAF #Za
5o, AlZre] Aol waE ZFAHE 449 FE FH3Y FeES
H] 1 8} A o},
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100

f

ntioxidant
90 a id

D.0.(%)

5 10
Time{(min)

Fig. 3. Measurement of antioxidant effect using oxygen analyzer.
3) AA FAF FA

DPPH(a,a-diphenyl-B-picryl-hydrazyl) 16mg< 100 mile] FFuegd =<
F o7]9 100mlY FF+E EEs9 Whatmann filter paper No.2o| o33},
ol (5 mhell YABES FANE F2EL EYT F 58 nmiA FFE
#AA2E AEFFHOY, sample FZ537HY AHA FH F& TR T4 7EV=R
A B3t .

4) g 3gE 2 F phenol¥F A

AANE 322 AP 2% FEAE o889 280 nmold FBE &
Aot BFFH B2 FFE 5433, F phenoldFY £4L Folin-Denis
Y& st ALgst A

24" JAAES] Wi 2 aid vl e FA3Y S3 HJE

AA e A5 ed 2 P48 AFE AYE FAALES $Asd  ORAC 4,
L&A 9% Wy DPPHY 9% F3x=9 74, ¥ phenold HZ, W
% 23y 5o sty @Ay AANBEL Az 13 T, 2% TG 2 33 4
2 58 o, ojW HANEESL o ez EFAAE W ROSY A
A 7150 ZAEHENE AEUTY
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A 34

aATFAE Exe U§

2 g (BTN ATFAL W 2 WY
=3
INZEY AA9 s FF L Gy aHe
- AUe A A9 B4,
ROS A7 | AAa¥Ze AN #8& Awd Biidum =,
NeE 2| pactobacilius & AT 4% 27 ad FE
T BUAR T s AT Clostridium & ARY A
BALEA | Re aa ue
g4 % % AFEHEAQ Vibrio & R Listeria %, E.coli,
13 9= &M S.aureus, Bfragilis %9 @5 distd AR
(2000 ) 22 9 A/ &9 AE
A o] & E A 1%
dasee ;gq-i?g&.ﬂ; @ ol °j3tq ROS AA 71
ROS AA [Tgad dd4ES ORAC ¥, DPPHY S0l 9
71%9 & | s ROS AA7IES 23
A9 s | BYHE ZAHAYSA 23t9 phenol compounds #
=T polyphenols(flavonoids)& A ¥ 22 s HI
@ wgel A3
Mg A% D 2t AR WF vlol we FRA
ROS AA | 5 A4 25 A=
71e& 2 ITRoSe] AA 7% 2 AdATY AA ZTA
= 8&'&'3} 5 5 5 i} L
Hans e iagz FHE NG me] Bt o, T
t o [eRe AwAd § wEAe aud T
53 3 FYHZ AM 542 13
22F A= TAANES | gqe HQ0BES BES FAUOE 5TIA
@01 | pos A7 | W99 HA 28 SO wigse Yased
Nee & | THEAE
3R EBA | gpg w v ge gusee 2ae 4E
an
VSRR ana w4 wamag a8 AAAH
HEIH) ggrne aE
HE
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A4d A7 A% 2 F& P
1. 43 3

¥ A7 WY& B389  Lacidophilus, L.plantarium, B.adolescentis,
B.bifidum, B.infantis,Clostridium butyricum 9 A & 4F 7 #F 2
Clostridium  difficle, Clostridium perfringens, E. coli Listeria
monocytogenes,Staphylococcus aureus, Vibrio parahaemolyticus,
Bacteroides fragilis, 9 A FIdFT 73FE A & + A= 7154
A EXNZ FPE AL
Mg FaFate 7154 b 33 AAAEY RO AAHE H3E
o] &3t MLd zolmR o] Ao AL A dslME AR s5AY
F43 i FrldAs FZake] 4uE 2v @ £ e ©E WL A G
At ety A Qe BEAEZAY o8N E Rolv ol WRT AolH, A
el feds AAA L =8 A%E 2= ATosAY Ensl Yoy A
o2 Algdd

i

2. &8¢

A AE9 ol 82 2 8L AEA ol£T & JUENE ATk,
B

A" BHoz ALgslor @ AA/ P 488 AN PHeTNE WA A
2Ago] ROSY AA 7159 4%E Budor ¥, & AFNE G 4

S B3loz YAzl Yol ROSE AA 7158 RE HANEL B & £ 9=
WYE ANLstn o] Wy wE& gzl ¥4 %@ polynomoal regression
analysis§ 33l 2 AT E 71 43 8in, #d & 4 9 systemS
A oleld AR 94 WwyPe oy Popd ojg¥® + Ut HA A2,
2 2 uAdZe 4E 5 ojud SANEH ROSY A 5 2= 23
& G4 4+ glon, olad WS Fad, o|2RH FUAY g B &
£ 222 ol I £ Qo A2 A /LY % dataBHE TG I
e ¥ 4 Ut A 4B FOELRH ROSY AA 75 E E YRS o4
o F AR AHEIHE Bl QaE o859 A, AIDS A=A, 4
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A9 AgA, A N2A T AL APAY 5 Yk =F Y A2 2R
AZE 71549 = AN AHE %2 Favdere JE ojRow Ao
Fsae, orld] AMEEE Hd AZES RS AdAwe Puz zgE
A s AEE $4AZ 4 ety fgAY a8ln A4E 15A
8 FE 712 752 BEL FAY, ¥ L AL Y5 239 B
o2 FF ¥ # en, d8 siAg god NEAE FE AE ALso 5P
gAY Far7HeE 1&g olASE At A58 Aoz woHu, o
AR BRe ARAE 7154 2 ALe 8 Ute 1% NF EyE S
A 97 OAlele SAEeME FH & 4 Ut RPolgdun wudn. £§
A SREAE MLt Aurle) Bu® sbs @& B ojug EAFRE AEAT)
7l 918 ez ok ARz ALE sAsstelE AU 2dn A5
BA A2e B3 Aol b gasol Aszl ol Ao Be AF
B9 tisted siEe 4 WrhERt AdY 4F FAAZNE e AL
3 4 Ak

_.3'{...



23 U9 7l sg

A1dsd-9 7l AT

7154 gt gato] stEe FlRE @UL 23 YAY ol FAFE
Ao oste) HANB L 288n U: YU Rolg. FZME 22 1
g 4 Q' 259 A7k Bo) AgHn o, FAsE Kol gon B
A= Fiste] ou]E 7bd VAVNZ2RHY A& Kol gt nIZo}
FHANE =xto] 22204 L5 Ao FE22A 45 A2 7)Es o
Awsn gk 98 v e ofal Fasiets o] tha MasrlE X
ZE QYA FAHYIE @t 2y HANEZRY S5k AR FY
g3t A AL @ ASLE FUYANE o1F Rolx gt wEA old§
Fasate]  ALe A FYYE 2H Bl w8 Addx 2 &
37t Qe Aoz BuHY |
HPg AABEY wide] BE X W AFY A% 2 AAd #BE A7=
A E Folry] YEu}, FAeEHe 2 YUE o 77 Yoy Bao
mal, B ZFstE dilel we Ao glon 2AsE Wil A of
F Nzl Bol e FYEoH AAd] EAFAY EE o)L ol§3td ¥
AP o4 AAE Mese T G ad A PHo] aso

A 24d FU-9 71eAE dFAAN A= AA

HRZE A7lel} FigAe] Bo] d RoR YZEEd, 1 ol ROS
Aol AL =AE FANY A AFIBEH O A0 J|FE goen
2N EE H¥HES dodie fgRlez Ayl AR Ryl dEed
(http://www.true-health.com/radicals.htm,
http://research.anesthesiology.uab.edu/Center/Goals.html,). - INTERNET] A
ANTIOXIDANTSE 7I9=2 #olrd o B2 o FAAZ 43aF
(LIFE EXTENSION)®| & ¥hgez 4481 2E5z gt 22y gis
9] FAFAE GFEY g2 RIFHn Yt dEEW, SOD(Superdxide
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dismutase) A 4}, Selenium A|A|, Carotenoids, Vitamin C, Vitamin E, Mn+2,
Cysteine A, %3 2 TEA%e 2859 AAS 2 + Yok 24y &
QoM ARE AT 2e VAWE HUe s15H A PuE oky w7 o
290 el il FarsiAe] oj8o] FE] YojuA #A &3 A
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(2 3] @d3 A=Ade) 98 54, A%, AXNGLZ HA}, BEo) A} 4
3taL, Rzt F7], B Tl JEGHA)EY, FAFFEEHEFEM o

&

[FA93) o3, AA, Fa), 28], 439, YAZAY, 244, RAY F5,
A7), #Ak, AR, ATWRY, FIFSL AA, AdLe

25) W2} : A% ( CHELIDONIUM MAJUS L)

[& 1 HEY RIS FEZEAAN gB2olmg Byslau =
chelidonine®] U E & QAL E W50 AFANZ AL, o}H &,
(24 F) IAFE, olx, AE, 34 2 4 99, 94, A%, 9999,
4% '

26) % : %3 ( COPTIDIS RHIZOMA )

[ 5] AFIZSHMRR), NSASOEAES), FYGM), N EI),
AR CER), BE(ME), ARG, FVEL), 2YGET), THEB), 22@E
B), 43(8a) |

[F08ZF] APLAEKTHE), FF(ER), FANDCHAER), 1] 7D
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WEH), S ZolT(RERME), 71T (R, TAEH), BAWRSE), FH(HH), 24
(@), QZ(EHR), 2208K), =T®F), vdRMm), tE(Fm), +ECFH),
LAY L(HRRAR), VIEK), LHEL), WHFEHH), ASPE@ETHM), 74
F(OEE), ANGESF), HAZFEH), F5(EH), AS(HE)

(X 3] 70171 @ (nskEUit ), 7H9AL 2 B (InskmEiB), 717] AHE B (InBkrady
%), 7l AR NRGOnkH2AEE), ZHo A S (nskEmA), 7Hol &8t (nsk
HTA), ZA2AMBHEROGE) ZIACEHR), AZASLFRRBRES), AZ
AR SRAZHET), PRAEB(PEROE) HAFURH P EEND), 4PN
(ZHRLEB)TY A5 2§38 2 2374 2838y 1,100 a9 A9

< olF 3 UG,

27) 2mz : HERTF ( SCHIZANDRAE FRUCTUS )

[ ] A7HER), FEIANUKSEEE), ALERE), AR ER), A4
&), AZULR), 32WH), RASA@EBED), 9@, AF (R, (=&
), AACEW), ATFUEE), FFFERKE), FAN(ERLH), HFS(RES)
[(FAHF] ASAAEiE%), AS0ER), F2(OR), Agxy), AAAA
(LEKIR), FRGER), =FolF(BERE), AFIAERERM), HA(RE), &
=GHIK), 251FCMNEEIR), F(AH), 371G R), E=FK), A qEH), =
B(E), =TT, A3 (FR), 9HEH), FUSARLRS), @798 (ER
R i | | |

(X 3] 7H3 2] A OnRAKTT), 7o) AFE BBk aagig), 714 A & (nsk+2
%), SENEB(EFATS), 9F L2 G(EREAMD), HGORME), (£
FHEERFE), ASRATKIMOMN), 23BN HES), S LU (EE L
)52 719 &3, 42374 Fol #8359 oF 400 A9 AFL o] Er}

28) & ' HE ( GLYCYRRHIZAE RADIX )

(& 1 EY(HE), A M), ABER), F7IER), FQuER), 65
(%), AJEER), ANULE), BECEM), FE0EH), £F@EH), F71(THR),
A& (L), AH R KX)

[(FART] FAER, AZlF(RBHE), v FEES), DALIBE
270, @710ER), AAE), 22088), ALCERK), A30EM), 23@EE), 4
(&), AT0EM), AAGEE), BT YE(WhAHME), A QA F(mEEgs), A7)
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FEBEE), ANACGRERD), FAVSBANE), 2T B, +SELB), LU
), ) (§47E) |

[ 3] 7S 40 EItED, 710 5 S nRaR®), 7175 AR nRBL
), MBI BONREEA), JHHAIEAFONREETB), 7H0) 4 A ol 8 sk
FRAMB), ANARATONKTEE), FRANNEELRN, FAZVL(SH
AMP), FFFEGHEHEB), FLASHEREFB)T W22 AR o
23 olgHn =, 719 £ao] BAH o 3700 7HAY AFe FHR

29) %7] : #% ( ASTRAGALI RADIX )

(& ] AKEE), o)FFK), £2FBE), 2@, AHERL), F7
(B, JE (&), F2CGHE), e EGHR), GS(EH), 9(EE), 371(&N),
A F (L), 54 (EEMm)

(FAEFT] FTILER, o|FFEH),F78F (bR TR, 718sF(REKE), &
Z(H®), ARET), =T, @R, AH(ER), 719, FFERA),
S (EH), 1T (HFH), #AI(iE), B5(EH),FAERARKRIL), AYe) (ke
#), 28 CMER), %A, HET)

(A 3] 7ol AR FOmeRERE) 7oA R (nskK#ER) 7ol AbE - (neki
¥i5) SARYR(EFBOE L7 B7FEHCEFR) RITA7I0HhERE) (A
Ao (+2XH5E) 3@ 484 F7HA7Ie 2-E&39 560
A olde AWE o|Fx 3o

30) ARz F ( BEIAMCANDA CHINENSIS )

(Z %] ASEKA), S=@EE), AR0n), 2908%K), AAEE), 34
(FR), |G, AR, BE(HE), ol T (FIRR)

[A4¥2] Q=2 ARBEARS), TU0RE), QEETBRER), 719
(), TAER), AEEH), 71AED), ADEH), FAWH), 232
RIS, A7 RE), FTOKE), FHEE), VHSY0RED), Y@, 2
AR, AAGRE)

[ 3] BAGEFED, AAGBRE), A TE), & 9A SRR
)5

HEFE D sle Lo DAY 602 Ao BAH T}
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uheH(EER), wheta (ER), W (@A), HEF), 2FT(hER), &
FTHAER), FAER), FFAKRE), AEG00), ASGEK), 43HEE, 15
GER), F3(80, 42 008), 82 (HeE) AEohtil, FeHER), T3, 39
(M), IEGER), TX(BA), FE2(UH), 2o (:E), IAAZULET), E5B
H), B, ZI3AGRAT), =J(@EEF), AIE, AFFA(FERGT), FHEX),
AFFUERK), FEAEEZT), LA GF%T), oI HFEEE), LMl (n
T), &2(XE), EAHEAT), 3 @D), FANGEHEB, NAGETF), Wit
(B%8), FAEE), 27T mE), AR, *71RGET), 3L, &
71 (&), B (), 23 (B B2, AFCEE), 2 (X))

2) 254 FAE3e HANE

L (REH), N2 (FEA), FHETE), tdrigdes, FTEW), AF0ER),
ArERD, FFGE), 393 (RiaE), ARAS(HERA), 92 (EHE),
238, SEFF(EBAEW), ASFHIE), TAGKL), FFED), 3B,
S (#71%), ZeF(FEg), BEGEM), AR, AT UIH)

3) AAA gsle HAVE

oHA(F /), W I(BHE), e (XHMF), WS A(MHK) FAEF), 9452
(b F), ®2HG&K), Zo¥, 717te, =7t vlB(RiH), TS, slasg, Qe
EWVR, 1ZA (EET), dACKER), HAEIE), AAG@F), BFER), AlF
%), 2QEE), F7 gD, AEEEH), $HOTE), Z22(8R), AZGnR), 3
Dx(ERE), Y3(aH), dnGER), AFEA), FEF), FHEGE), 24
(FZ), FFTEHER), 71247

4) ZAAAZA ZAE3te dQLE



AEI(HFER), dvl2(KRE), $2(HE), FAHED), A2ABEL),
WKW, 845 (FERA), IA(BDL), SHEH), S$F2FTHR), HoHRRM)
WA ERE), $HER), A2(@®), AFX@EEH), AHED), $3EH
(K - ‘

5) TR7IA F&3te JAAE

RSHAE), A ER), 9AGEE), AdZHE, B 8FCRME), AT (EHMR),
AR(RED), PACHL)

6) ¥lx7lAle g3t HALE

&), AHFR), Z2GFR), ST0RE), 9AHER), B3(&Y), -
FHER), AE2(BRY), 4TYEBED), ZHTH), AF2(BED),
W), AARGKET) ‘

2. A8 g% fEEH M

7). Alkaloid A38E ¢ FH3te FAvE |
HARE FolA A48 FH78n 97148 Jehis g2 §40) 9=
o]dE SYEL LW A FF} I HELEEL N2 Ut
@ #zpep
2-Acetylpyrrole, 3-Hydroxypyridine
@ A+ ‘
N-Methyltyramine, Synephrine
@z
Acetylcholine, Allantoin, Choline, PF-P, Stizolamine
@ 2A

Adenine, Choline, Folic acid : Coenzyme F, Nicotinic acid,
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Phosphatidylcholine, Vitamin B12

® #s

2-Formylpyrrole, Indole

® T71A

1-Methoxycarbonyl-beta-carboline, Atropine, Choline / Sinkalin,
Hyoscyamine, Kukoamine A, N-9-Formylharman, Perlolyrine

EE!

Anagyrine ((-)-form), Cytisine ((;)-form), Matrine ((+)-form),
N-Methylcytisine ,Oxymatrine ({(+)-form), Sophocarpine ((-)-form),
Stizolamine

Lig

Berberine, Canthin-6-one, Coptisine, Jateorrhizine, Magnoflorine, Palmatine
Phellodendrine

® AAH

(-)-Nornuciferine, 4'-O-Methyl-N-methylcoclaurine, Anonaine, Armepavine
Asimilobine (R-form), Dehydroanonaine, Dehydronuciferine
Dehydroroemerine, Demethylcoclaurine, Isoliensinine, Liensinine
Lirinidine, Liriodenine, Lotusine, Methylcorypalline, N-Methylasimilobine
(R-form) |
N-Methylcoclaurine (R~form), N-Methylisococlaurine, N-Norarmepavine
Neferine, Nornuciferine, Nuciferine (R-form), Pronuciferiﬁe (R-form),
Roemerine (R-form)

® < v}
cis—-3-(3'-Methyl-2’ -butenylidene)-indolin-2-one .....

O A+
Dopamine hydrochleride

@ 34+
(+)-5-alpha,9-alpha-Dihydroxymatrine, (+)-Sophocarpine N-oxide,
(+)-Sophoranol N-oxide
(-)-9-alpha-Hydroxysophoramine, (-)-delta7-Dehydrosophoramine
2,4(5)-Dimethylimidazole, 4(5)-Methylimidazole
5-Episophocarpine ((-)-form), 7,11-Dehydromatrine ((-)-form),
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Allomatrine ((+)-form), Anagyrine ((-)-form), Baptifoline

Cytisine ((-)-form), Isokuraramine, Isomatrine ((+)-form),

Kuraramine ((+)-form), Lupanine, Mamanine ((+)-form)

Matrine ((+)-form), N-Methylcytisine, Oxymatrine ((+)-form)
Rhombifoline ((-)-form), Sophocarpine ((-)-form), Sophoramine ((-)-form)
Sophoranol ((+)-form), Sophoridine ((-)-form)
@ ¥a

(-)-Stylopine , Berbérastine Berberine Columbamine Coptisine
Dihydrosanguinarine

Epiberberine Groenlandicine Jateorrhizine Magnoflorine Oxyberberine
Palmatine.

Tetrahydrojatrorrhizine Tetrahydropalmatine Thalifendine Worenine
@ =

1-Furfuryl-2-acetylpyrrole 1-Furfuryl-2-formylpyrrole
1-Methyl-2-formylpyrrole

2,6-Dimethylpyrazine, 2-Acetylpyrrole, 2-Ethyl-6-methylpyrazine
2-Formyl-5-methylpyrrole,
3-Methyl-6,7,8-trihydropyrrolo[1,2-alpyrimidin-2-one

56,78~ Tetrahydro-2,4-dimethylquinoline, |
5,6,7,8-Tetrahydro-4-methylquinoline

Indole Ligustrazine Nicotinic acid Pyrazole Trimethylpyrazine

® %7

3-Hydroxy-2-methylpyridine

rr

Y. Flavonoid Al 3{E S IR/t HAAE

25 B BEXH e AE9 F7HZ C6-C3-C62 ol Fo 1en, C3-
welel Yol weh 3 Asio @AW, ool @ flavon, flavonol,
flavanone, chalcone, aurone, anthocyane% .2 TR FHu1 C3-&$d AdsteE
Eatte] C6-dHe AEH Aol wet flavonoids®} isoflavonoid® FE W o]
GHEELS A F4sEH S Jepdh
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®© ¢+
4’ -Methoxy-5-hydroxy-8-(3,3-dimethylally)flavone
Icariin, Icariside I, Icanside [I-2""-O-rhamnopyranoside, Icaritin,
Ikarisoside A, Quercetin, Quercitrin, Rouhuoside
@ 2+
Apigenin-trimethy! ether, Hesperidin, Isosinensetin, Naringin, Narirutin,
Nechesperidin, Nobiletin, Ponkanetin, Sinensetin
@ 7z
8-C-Glucopyranosyl-3’' ,4',7-trihydroxyisoflavone, 8-Prenyldaidzein, Apigenin
Baicalein, Biochanin A, Daidzein, Daidzein-4',7-di-O-glucopyranoside ,
Kaempferoi—3~(}-rhamnopyranosyigalactopyranoside—’?*Omrhamnopyranoside
Kakkalide, Kakkanin, Lupiwighteone, Pueraria glycoside(PG)-1, Pueraria
glycoside(PG)-2,
@ Fs
(28)-2',6',7-Trihydroxy-5-methoxyflavanone
(28)-4' 5,6, 7-Tetrahydroxyflavanone~7-0-beta-D-glucuronopyranoside
(25)-4'5,7,8-Tetrahydroxyflavanone-7~0-beta-D-glicuronopyranoside
2’3’ 5,7-Tetrahydroxyflavone, 2',3,5,6',7-Pentahydroxyflavanone ,
Scutellaréin, Scutellarein—4',6,7-trimethyl ether, Scutellarin,
Skullcapflavone 1,
Skullcapflavone II-2’-methyl ether, Tectorigenin, Viscidulin I, Wogonin,
Wogonin-5-0O-beta-D-glucopyranoside,
Wogonin-7-O-beta-D-glucuronopyranosyl-methyl ester
® #7132}
Isoéuercitrin, Kaempferol
Kaempferol-3-O-beta-D-rutinoside,
Kaempferol-3-O-rutinoside-7-0O~beta-D-glucopyranoside
Quercetin, Quercetin-3-0-rutinoside-7-0-beta-D-glucopyranoside
® &%
Kaempferol-3,7-di-O-beta-D-glucopyranoside,
Kaempferol-3-0O-beta-D-rutinoside, Maackiain

Pratensein, Quercetin, Sissotrin, Sophojaponicin, Sophorabioside,
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Sophoricoside
@ AR%
Hyperoside, Isoquercitrin, Kaempferol-3-O-beta-D-glucuronide
Quercetin, Quercetin-3-0O-beta-D-diglucopyranoside,
Quercetin-3-O-beta-D-glucuronide
ety
Kaempferol, Quercetin, Quercitrin
® =3
(+)-Catechin, (-)-Epiafzelechin-3-O-gallate
(-)-Epicatechin, (-)-Epicatechin-3-O-(4-O-methyl)gallate
(-)-Epicatechin-3-O-p-hydroxybenzoate, {-)-Epigallocatechin,
(-)-Epigallocatechin-3,3' -di-O-gallate, (-)-Epigallocatechin-3,4’-di-O-gallate
Theaflavin,
Theaflavin-3'-0O-gallate, ,
Theaflavin-3,3’ -di-O-gallate, Theaflavin-3-O-gallate
Theasinensin A, Theasinensin B, Theasinensin C
Theasinensin D, Theasinensin E, Theasinensin F
Theasinensin G, Tricetin, d—Catechol
@© AbALRL
(-)-Epicatechin, Hyperoside, Quercetin
@ 24
(-)-Maackiain, Formononetin, Isokurarinone, Isoxanthohumol, Kuraridin
Kuraridinol, Kurarinol, Kurarinone ((S)-form), Kushenin, Kushenol A
Kushenol B, Kushenol C, Kushenol D, Kushenol. E, Kushenol F
@ %2 |
Coptiside I, Coptiside II
® Fz
2' 4,4’ ~Trihydroxy-3’ ;prenylchalcone _
2-(3,4—Dihydroxyphenyl)—6—hydroxy—4—methoxy-5—prenyl-benzofuran
Liquiritin, Lupiwighteone, Melanoxetin, Naringenin, Neoisoliquiritin,
Neolicuroside, Neoliquiritin, Neouralenol, Phaseollinisoflavan, nocembrin,

Prunetin, Quercetin,
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Quercetin-3,3'-Dimethy! ether, Sigmoidin B, Uralenol, Vicenin 2

@ %7l
Calycosin, Calycosin-7-O-beta-D-glucopyranoside, Formononetin,
Isoquercitrin, Isorhamnetin,
Kaempferol, MethyInissolin-3-glucoside, Quercetin, Rhamnocitrin -
Rhamnocitrin-3-0-beta-D-glucopyranoside

®@ ARt
Belamcanidin, Iridin, Irigenin, Irisflorentin, Iristectorigenin A, Tectorigenin
Iristectorigenin B, Methyl irisolidone, Muningin, Tectoridin, Shekanin,
Shekkanin

t}. Tannins
tanninS ©719] phenolyd -OH7|E 71X 3 3lew, o] phenolic ~-OHo| <3}
Fu5g o] Aoz,
OR-3-E3
1,2’ ,3,5-Tetra-0O-galloyl-D-hamamelofuranos,
1,2’ ,5-Tri-O-galloyl-D-hamamelofuranos
1,2’ -Di-0O-galloyl~-D-hamamelofuranose, 2’,35-Tri-O-Galloyl-D-hamamelose
',5-Di-O-galloyl-D-hamamelose,Acutissimin A,Acutissimin B,Chestanin,
Hamamelitannin,Kﬁrigalin
@ d+H
1,2,3-Tri-O-galloyl-beta-D~-glucopyranose,
1,2,6-Tri-O-galloyl-beta-D-glucose -
1,2-Di-O-galloyl-beta-D-glucopyranose,1,2-Di-O-galloyl-beta-D-glucose
1,7-Di-O-galloyl-D-sedoheptulose, 3,4,6-Tri-O-galloyl-D-glucopyranose
Coriarin F, Cornusiin B, Cornusiin F, Gemin D, Isoterchebin
@ A%
1,2,6-Tri-O-galloyl-beta-D-glucopyranose,
1,2,6-Tri-O-galloyl-beta-D-glucose
1,2-Di-O-galloyl-6-0O-cinnamoyl-beta-D-glucopyranoside
@ =%
1,4,6-Tri-O-galloyl-beta-D-glucopyranoside

_58._



® d7y
2,3-(S)~Hexahydroxydiphenoyl-D-glucopyranoside

Casuariin, Casuarinin, Corilagin, Pedunculagin, Pinicafolin
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3. ROSAIA & A F8AT €48 371 AlFle AQNET &4
b, & FR9 MAAE

BNl #8HdF L. acidophilus, L. plantarum, B, adolescentis, B,
bifidum, B. infantis, Clbutyricum 59 A9 AFE FPA7= AFAE 5
2% control ¥ Blwalo FY3Aa, & i‘—r4 A3 Age S %
= "X 3% JALES 7tetd A WGy FFE 37CoA w|gsAA 6
Al Fe2 A8E AFHSA 660 nmilAd FFEE =AY

=~

l

1) L. Plantarum 33(MRS + 0.5% Lactose Medium)

o] #5F& MRS MediumolA HAAEL A8l L. plantarium& W%
S o, i, AAS, JEF, 44, 27]'3—‘]. 771 &, A, 3, Ades 2
dx3FL control ZBY JFo] FL2 ALZ Yoy, olE HIAEL
plantarium 459 AZAE FAdl= Aoz BaHYw 71 AAE Fig. 49 e
WAk, L. plantarium &5 9 6‘73}2‘ Z22 35 47 FAXMNEES Hd T

1% ASRd 39, A, ARF, 49y, oy, FUAL A9 2 HEge
L. acidophilus® HESoA HHBE}ow, A-FE ANS 1olA (R,
A3 99 U 71ee AAGEAMSE 98 sin), 2= Mg ojaL
= 9eg 3= Aoz dadAd U L acidophilus®] 83& S7HA71E
AQVBESGE B ¥Ho| F2HE AL B 5 9ow, Lactobacillus sp.E
g FHe AQLAE 95y "“’9’°] %7‘5]% A FTUEL dolH,
#8387 At gt

o[o
oo
i)
¥
L
tlo
|o

2) L. acidophilus (MRS Medium) &5

o] ¥F& MRS Mediumd| 30 /9 JAUNES A7t wjgFstae
o Yok, RS, TIFY, HFE, A9, 3H, 24, 7r)A, A, A3, s,
A&, AEF ¢ AUy F& #he HHEJ 433 =7} control TR
8ol F2 R22 Uehd, olF FANEL L acidophilus 3579 BF&
FR3= ZoE ¥AHAD I AHRE Fig. 59 YUY, L. acidophilus
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(a) (b)

0.8 0.8
. - NELUNIRO NUCLFERA - -} Lvoy FucTUs
50“ ) ASPARAGS TUBER 5 04 "A'Mm
=] <%
o 02 ‘W o 02 @ soPvoraE FLOS

0 4 conval @ comal

0 6 12 18 M N ¢ 2 0 6 12 18 24 W MW 42
Time(howry Time{housr)

{c) {d)

0 & 12 18 24 0 3¢ 32 0 6 12 18 24 0 » &2

Timethour) Tims(hour)

Fig. 4. The growth of L. plantarium was slightly promoted by one kind
of natural product itself designated pannel (a), (b), (c) and (d).
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39 A4S 2Aste e AANEEL o] G 75 WL I
=@EA e 234308 EL 8, 9E3e 4uo] F YA @Atk
FE)S 53y, 29%e Az AMER), AYF9 Ha, 2wl e
2ee Asstm, MFEE ZED), A, B1FE, HED, AFE G4E
TSLN@HER), AL, 3UFE AssH, AAE 4 9L Fo AP AH
T, =28 Age Assla, 3AE Fol THGEBR)TH, £ETIRE X833,
ertaE ARES 2 EHEFE &8L, FrieE 3 A% 2=an a8, A
A gae & EAsEEm, s o IS E Fol(HARS), Fm
< Az, N 45, 4F 3L 2 A4 dIF}E A8stn, A& ¥
2ol AL ELoi(ER), 49 TAHAWEB)S, IEFS He 715 € =0
E), 2ol & YvoAstsFi/ME), 22l duss Estn AAEte e 3
AGEEEE) 22 5397 Jde Aoz deA Jdeon os9 FFIAELL A
o] z¥, A, v, # Ao o) AREe o FHE =9 Aoy FeA
7= 242 doh geld olE HAANETo] Holk ) HFEATY A =
o oo} wigt Ao FASFAE JddE A2 Alggy. =3 olEg
& U] L. acidophilus 459 A3& @455, ol wEk 239
AN e A2 Holx FWE Zog dddn.

Ir

(]
=3
<l

71

olf r% o
Ho o

3) B adolescentis &5

B. adolescentis #5Z Bifidobacterium Mediumol 30 FH/<¢ A4 2
S Hriste wigsla e W 2(EmE), FrIAGRTF), AN, HH
GER), A (BAaK), AGGER), GAERSY IANEA gstg Rl F
AHAo, control o] Wit} o] 3 HAHEES ol Fig. 60] Lieb
ulglty. B. adolescentis 59 AFE FAsE Az FA dEES 3
e 715 (@I mME)E 3 2 AP J%E =9 (BEFE A8S,
TFAREEF)E I3 AF a8n AYE =@, AsERE 898
& EASHGEM), AFMIDE 239 73%E SFoln (BREKA), E54 A
AEM)IS AFse, FUFMS ASRE), F5EA), F9EH 2 9449
Wl TS A8dn, JVERE 4L 931 AJAFFEHS Wed, 4
HEEF)NE &A7F Qow, FAEEE o SHMERE 78t , J4E
o] g ELUHBFRREE XNasd, Ud@ERag)e Estn dAE H49

- B2 —



(@) b)

06121'824@3&13 0 8 12 18 24 0 6 &2 48

Timo(houn) Time(houn)
(c) (d)

@ come

0 & 12 18 24 0 ¥ 2 B 0 6 12 18 24 0 3B X2 48

Time(hour) Time(hour)

Fig. 5. The growth of L. acidophilus was promoted by one kind of

natural product itself designated pannel (a), (b), (c}) and (d).
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ZAGERHER)Y 44 a7 de Aoz gF Jon, o] BAUESS

AL Al 3, A, 6, ¥ AR AR FEad 2 B S
E9E RAoln g AsAdE FL4S o @A ol HALGEEC] FHof
= A F&AHTF B adolescentis®] Ao =L Fo old wid Fo A
o x 7|odds Aoz Algdd.
Fig. 694 £ 4 = ute} #o| control Bt} 3u] o] AFo] X4 AL B
F ey, 7Y HAAE F A, Y, A9y, A9, GA T oFF &
AstA A A7l AL £ F dod AR Qo e 2718 QAFEAUYGE
# ), 899 FAANIE AFEME RE TFH J= A& EY B
adolescentisd| M= 870l wie] HFsAZ Y FEE& SFIAIAY AT
GEg wa HAg & & YE transport systemS FJFE Aoz Algd.

4) B. bifidum #F

B. bifidume QAFCEFH), AFF(LEH), AHTURTF) o o3oq A
Fo] AEZ e, control Tl vlasl o] #F ZFABEE Fig. 79 U=
Uitk o]E FALEY Ao dE 715 AARASETFAH)ILS ¥FE B
), ARL o)Al 3o (#ikE), AFFILER)E YL 1olA Itu(k), T2
e v 7S AARRE ARG 48E s, A ({HF)L AFHY &&
(BE)E ZolFn, dad¥e & FRACESR) S 982 3 Rez ¢
A9t} Fig. 7914 £ 4 & uvle} o] control Bt} 154] o] dAe] x4
AE B £ 9o, drRY HIAAE F AASGETFH), AFHLEH), AR
(HF) 52 AHZd U s2(TH)E PN EAFFITHR)E 2 35 FH0l
AE AL 2 o B bifidiumIdMNE 29L& X AFAY membraned] transport
systemS Z33le Ao Al5dEY.

5) B. infants (Bifidobacterium Medium)

B. infants 35 A9 @), LM (RmMME), AT (LEHR), FA4
(K2), F20tm), LMlAHAETF), E2(XE), 4FAN(EEH), F7NEE) 59
AAAZo o5t Fgo] 2AFHP o, Yoo FANEL o] 7o 4FL
Aafste] BANEZHN o] AFe Aot Hed ALR YElnon, HET
v nidle] o] #F9 AAAEE Fig. 89 VMUY, B infants 59
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Fig. 6. The growth of B. adolvscentis was promoted by one kind of natural
product designated pannel {a), (b) and (c).
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Fig. 7. The growth of B. bifidum was promoted by .
- one Kind of natural product.
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4EE FA8c A9 FAAAEES Ao Ui J5e AW 29 NG
B 4L 91 RS HEIE Jdr, dLHEE)AE Exst gey, ¢
749 Em)E T R AR 7158 THE®ENE 488, AFS(WWERE
BAE olAl SR, F Hel & 7122 AABEAMD = 8L 3
o, 53EFE €& At A0S RASHEEEW), £¥0 2 UoA (R
Rysts FEol Ax, FHEMS A 78 RAEBRSA  slz, eua
(EEFE A5AEE, E2(XE)E o2& Ausy, 4A(EEDE A ¢
ALE Asstn, FFNEP)E S 2o, 949 dis 2 2vpEEs
A8 Aoz g At
Fig. 8014 & % -3l& wlst 2o pannel (a)¢] AT E control Bt 2.5 ¥ o]
4. pannel(c)l WEA], F71e 29 ol HFo] FIE AL B F glon, A}
gl ol ZIEE ogAFIn, HAS@ER)HE TEHEE %3: Jdow B
infantisl A= EE€L ESIANNAY IFYRE Y dAYg T £ UES
membrane transport system& 3= HOE Alg g}

6) C. butyricum ATCC 19398 #3(Clostridium acetobutylicum
Medium)

Clostridium acetobutylicum MediumE& A3l sigslgony, F7)
2, A5, 4, W@k, WS, SFH 4F¥, AW, IA, F2, oS &
control ZHT} Aol & Hoz vegon], o] T9 M U AHE B
W, PAMWRPE 3% 4% 290 34 240G, AFEDE 03
9 JYFE O LBERS), 54 AAGEN)S AssH, A2 BEDE
St @ ALe ANsdhn, Yt HAEHEBAETS 293 (LHRLLS 8
I, WEe A¥o] B YeA FEACMEE NEsY, SFHEEEL H3
o WA, AF2 sa,; vl oA RS sy, 4PTE
BB, AR, ¥, A6, 3@ 3L o3 WER), 47, 4%
Z2 A, ANERE $4L 93 AeSAcEWS Wax, AGEE)
£ &%t gen, FAKEE B9 BAREBS M5y, d4S Hey B
FEBTHS AEdY, TTEDS 4538 § 332 E25 5y, 3
& Az, LANEMRE AARSE, 7 L AR 7% SI@RITFE
42 @k RETo) vmsld o] F2 Y ASE olzle) Fig.9el e
e},
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Fig. 8. The growth of B. infantis was promoted by dne kind of natural
product showed pannel (a), (b) and (c).
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Fig. 9. The growth of B. infantis was promoted by one kind of naturail
product showed pannel (a), (b) and (c).
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Y. F FH59 HAANE =%
1) L. acidophilus

B7HA S AANEEZH AP FAAR} YUY AQABES
THY =T BT+ AE, N3E+ 93, NZE+FY), I+ 50},
A+ 22, A9+ A9, A5+ 53 € 2d2+A9 59 Fr1A9 HAAE 9
2 98 AF £ ads SRR @tev L. acidophilus® Aol
FAHAen, 2 ZHE Fig. 104ERAAT} 2 AQAEL z§o] o3l
M2 ds ax 2 Ao a3z FLsts Aoz Algsdoh

2) L. plantarum

B7HA ] AANBEZA YT Qa7 QYUd AQABEL F
FTHA =4 WF o+ ApH, Aok SGF, Mo+ FF, 9 atok+ 9 v}
v A2, QU+ A, B+ %3, FH+ oz}, FH+ PR, FH+ 53}
d2+073}, @2+ @ @2+ 535S control R} A%o] L oz
UeEles, o] 459 HAYEE Fig. 119 e

3) B. adolescentis

B. adolescentist F7tA9) g AAAHEQ # 2ok =2} W zpok+ A}
Wy, ok FG, Y+ FA, UE+ARR), WE+9GH o AAANE)
glste} o] FASU2H, control Foll Blm3le] of FFo NI AxE
Fig. 124 JepuiiA o},
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Fig. 10. The growth of L. acidophilus was partly promoted by second
combinations of natural products designated pannel (a) and (b).

_70_



(a) (b)

0 6 12 18 9 30 3B & 48
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Fig. 11. The growth of L. plantarium was promoted by second
combinations of natural products described pannel (a), (b), (c) and (d).
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Fig. 12. The growth of B. adolescentis was promoted by second combinations of

natural products designated pannel (a), (b), (c) and (d).
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B. adolescentis®] 34E EIANHAY & £579 AFAE L Aoz 2=
ZEL 39 4% 22 ZHE AES A 2FEE 2 WA AQE
q 4% 27 BT} A4S YehEe BPon 28 wackr =ie] zge
2Rt 209 43 22 238 230 @ 2RE ARSUL © WA &
AGE RYW D, 39, Py, Ay, FATY 2P 08 A% As)
o &de UEIIYR, AFdel Qo] 28 A8 s Waterg FHo @ )
FolN T 4FEHE BT )AL AANBo] HAE EFHE AR YU
d= 2 el wel Hdo) 2ebe vehin wigte] zAo) wel FH9 A
F A7y 758 Aoz wddr).

4) B. bifidum

B. bifidum's QAS+A5S, ARE+AZ, ARG+ 53 So] o
o dizFd wwstd 3.50 Jde] 2AHYeH, 1 ARAE Fig. 139 e
WAk B bifidume] AL 2ANAYE ¢ 259 AANEL Ao 22§
H 23e 3o 4F &3 A%E FES A7 2= 2 AR AQ V2|
gate] 43 A azxrt AL BJoH, F FHE ALLsge u A3
ZIARE BYY AASK(ETH), FFWES), ARNHETF) 59 2FoM=
238 A% A9 a3s Yehis Y% Aden, Akdel glo] FAL o)
A S 4 e JAFETHF S339 gy T HFED
E EAth AL FHEE: & APolM FE 4L s P AANR
Wighel whet Jdol @eFRe Jehiy wige Aol wel 2 A Aoyt
Med ez wadE, ’

6) B. infantis
B. infants #5% $9%+ 53, 9%+ AR, SUF+5F S99

ALE 93ty FFo] A=, YrTo vty of #Fo
AAAEE olefo] Fig. 149 el ‘
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Fig. 13. The growth of B. bifidum was promoted by second combinations of
natural products.

CRATAEGE FRUCTUS

Fig. 14. The growth of B. infantis was promoted by second combinations
of natural products.
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B infantis®) ¥ E SAANAY ¢ FT7He HANME
2 s 4% =3 zuf-p: AEY Az zzz}s;-:— 2
¥4 &3 Enst A48 2N HYoH, @ FHE ALY W AAI
ZAAAE BIY Ay, 9ZA, #7159 =@M E 238 A AN is
2 UYshigE, AHe] glo] 718 YosA SERR) B82S AW SUH 24
OEfE} Wgol s Wzl vlast] 1.59 olde & YFAJE B oA

& AARZo] vl%e EAE FHa JuFE 1 amcﬂ | we Ado) gde
e e 240 wek ZAG 43 Aot A5 Aoz vt

7Y Cl. butyricum

Cl. butyricum® 4F= H3Fet+ S, W+ Aw, HIok+ A,
Wb+ 37, wmztobsr 87, Wabok+ 35}, Wapokt ALY, Waloks Ay Wz
b+ i}, £G4+ AT, Y+ 2T, SYZ+FA, SYF+FF, 2% + 3
&, 29T+ A, SU%+ 49T 5L control ZRT AP0l F& Aoz Y
Et2on, control ol Blate] of 39 MAAEE Fig. 150 JehAAL)
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-0 PAEONAAPCNCA+
00 ARANTI NCBLIB ax ~A~ PAECNA JARONCA +
FERCAAM SRORERDS
Enﬁ - PAECNAVFCNICA + 015 8- PREDNA JAPCNCA +
=] g;gumm
60.10 - [+ 1) N
-4 PAECNAAPONCA. FRECNA JFONCA +
005 + ass VOR CORTEXRALIES
ReIX -6~ CONTROL
.00 0.00
0 10 20 0 40 5 0© N 0 10 20 0 40 S @ 7
Timathou) Time(hour)

0® -
-0 PAECNIA JAPONCA
(Y] +THEAE FOLLM
—A— EPWEDE HEFBA
0= ALURANTS NOELIS
PERICAAM
(Y]
~4— EFMEDN HERBA +
& 01 FUERARLAE RADIX
S aw -8 EFMEDN HERBA:
ANGELICAE GIGANTIS
aos RADIX
—~8~ CONTROL
a0 (V1) e —
0 61218203036 4248 54 60 66 0 6 121829 30 36 2246 54 60 65
o Timethow)

Fig. 15. The growth of C/. butyricum was promoted by second
combinations of natural products.
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o Al FF9 HENE =7

22t e o 7FA 9 AALES 7HA FHY EF FATA olE9
A A 2 As 5238 ¥Rt ‘

1) L. acidophilus

2 FHY AANEY =HoRYEH AFFD AFH7} dE =S 20
2 3 54 2T s+ A+ 53, e+ A+ R, v+ 37+ A9, §
v+ A3+ 4, Fok A+ FE, SoH+HFE+ AN Fo AERY HALE
Wl N L. acidophilus®] 8%l A8Q s ZAAE Fig. 169 Yl
o 27149 2RRGOE 4% £33 a7 UL AL AQdE 449 1h9
g&gd wWd s F oAl A Fid=Ee AeE  AlsE4

2) L. plantarum

T daE 29E ez MY a4 A
TR oM, tefr+ Fit

Gfpr A u ol Mhgemabe AR, Bege R FF, S5 FE+2
B, B RS, G BT ADG, e G AR, B T
Ae FF, Aht OTIA UE, A fr oula Al Begr oulA+ B
2 A+ WE+ B2GF L control R AFo] FL& ALE UgReH, o
39 HAAARAEE ot Q] Fig. 17¢] YehAA )

3) B. adolescentis

B. adolescentise A|7tA 9] v HAANMEQ J2+ A+ FA, 534 +
AZH+ F7), H R+ ARG A, SRk AR 9 3FeF, 3+ AL A 3, S3b+ A}
T+ FFF, SR+ AR A, Ak e+ W2k, w3+ s+ 5, a3t
+ 37|+ A0y, A+ 93k T AL G+ F AL+ G A+ glal o
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Fig. 16. The growth of L. acidophilus was promoted by third combinations
of natural products showed pannel (a) and (b).

(a) (b)

&

Q.D.(660 r;n
>
;
;

c £

0 6 12 1B 20 0 B 2 0 6 12 18 24 30 ¥ &2

Time{hour) Time(hour)

Fig. 17. The growth of L. plantarum was promoted by third combinations
of natural products showed pannel {(a) and (b).
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AAE] 9l Aol FAHAY LY, control woll Hlwsl o] FF9]
AFAEE ol 9 Fig. 18¢] Yehi
%""i}**?{‘?ﬂ A3e AAMEol 2FE A, I+ Aule] 39 HIAE]
e Aol ApzH+wzefd] Al 39 HALEC] 2¥E R 4% A a947)
F& Ao Yeiygrl 2849 a2§vide 53¢ 23 gloy T 9¢8E e
AANE(BER) ddo] et A% &3 gd% @Ay old] & A9 A
§ 7HsAdel @8 A 4 & Ao Alsdgd.

BN

4) B, bifidum

B. bifidums QA+ AL+ 541, @AS+H SR+ AL, 98+ =
A+ AR, AdFEG+ B2+ ALY o 7R HALE el st dFe] F
A HAew, o FF9 AHIJAEE olHY Fig. 199 e
AR ERE FFFHLE e dAS+HAFR B30 289 A, =
A+ ALZho] AzSo] 2¥E A E5F control B} 1.89 ol 39 A &x a3
7b e & A39] AA4AEY 2§ wdet 4% £ a9 @A
AL B 5 gon, A9089 23 g gdUdsA 24 8 5 A A
2 Als g

5) B. infantis

B. infants ¥FE FiA+ S+ WSS, B3+ 9+ Ay, 3+
TR+ A2, FA+ SR+ F7], S+ 424+ Iy, 3+ 9F A+ 30, F53
+ A3+ g2, FAH+ A+ F7], FA+ D23+ 7], $FS+ 924+, U
+MFA+ 22, SEF+ I+ F7], SEH+ AT+ ZZ, 9+ WA+ 77,
9+ 22+ 7], ASA+ JH+ E2 T AAAE o gzFEd A
Fo] HXHNeH, 2 Z2H#E Fig. 20¢] YehiiAt,
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Fig. 18. The growth of B. adolescentis was remarkably promoted by third
combinations of natural products showed pannel (a),(b),(c) and (d).
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Fig. 19. The growth of B. bifidum was promoted by third combinations of
natural products .

(a) (b)

0.6 oe

o mmm| . =
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Fig. 20. The growth of B. infantis was promoted by third combinations of natural
products designated pannel (a) and (b).
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o2 veht 537t ALY Jl%0l gk A L T £ Y+ Aoz A}
290, 299 28vidy 542 231 glon Fd e st AANE (B
g Mo wet 43 £ BT A olo] WE AAY HE Aol
ge @ 4 3e Aoz AlgEY

6) C. butyricum

C. butyricum® ¥F¢ SUZ+Z2+37F, UG+ g+ W3},
T+ 2T+ 2, SYE+ LI+ ARE, SUF+ LI+ T, SYF+ A +
=z, %+ s+ W3, FFFH+ I+ A, SUYF+AF+ 935, YA+
A+ &5, SFH+ A+ 55, GG+ WFHt+FA, ST+ WMokt AL
¢+ A 2ok A3 SFG+ Wok &, YT+ FA+ IS S 95
Aol FFHZoH, dzFd vustd of #F9 AF AEE Fig. 219 el
Wodck. Fig. 216 @2d S%d+ 22+ Ax&9 2¢L dzxFEg 1,799
8% & AFHE B3, & FPEZ ol FdE AF 23 2FE e
Aot
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(a (b)

N’

035
4 uExa B+
0.0 PUBRARLAE RAIDX +
SOPHORAE R.OB
02 - ERMEDE HERBA +
PUERARLAE RAIIX +
E 020 4\ BT HERBA
FUERARAE I +
g Qis gnsm
G aw Mg
005 NELLMBO
7/ o =
] 0 2 2 a0 0
Time(howr)
(c) (d)
04 04
A mum. * mm&+
NELLMED NUCLFERA NELLAMRO MO FEPA
03 QAHTNER 03 GASRTNER
1B e v 4 owEm e,
SOPHORAE ALOS + PASONA JAFONCA +
SOUNELLARABNCALENES SOUTELLARA BACALENS
E 02 E 02 GEORGE.
4 e HERBA . - ewan verEA,
SORORE ALCB + PAEOMA JAFONICA +
8 THEAE FOLAM THEAEFOLAM
o * T, as & e
MCELICAE GIONTS + NELLMBO NJOLFERA
RAODX GAERTNER
@ cordet @ corea
(4] 10 2 2 L 50 ] v 22 » 90 B
Time(how) Time(how)

Fig. 21. The growth of C. butyricum was promoted by third combinations
of natural products designated pannel (a), (b}, (c) and (d).
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. bl R JALE =%

e
32 A" o2 7HA 9 AAAEL 47HA FRB Y FAsA olgy AR
4% 2 A ads HESYUG

1) L. acidophilus

2

3 79 BANBY 2RoEve 4FFQ wRst A 2He 2o
2 4 FFY 2UE FE+ 54+ FT+AY, $vh g2+ GFAN, Sol 2
FARE+ R L RR+FIT+ANANE akAe wMPN L
acidophilus®] 47 @A FAHACH, olF P+ =+ FF+ANY 2
@ 2480 dzEmo 1399 43 27 ade njer, 1 ANE Fig
429 Jehiich A9 7152 FYAAE @ 9ol we} AANES) ZHE
e @ 4 U8 Aoz ARHY e fe Poize $42 AT 5 UL
o2 AlgdYy.

2) L. plantarumm

AZEA ] AALLE 28-S 2Tz U7tA] F79Y AAAEY =g
TS en, AFf+ 52+ G+ W} AdLf+ 3+ FA+ 2wl Ak
+ 52+ FE+ W E, A frr 52+ W Z g+ QWL A5+ FA+ M +
A+ 2ok @+ 3L, AE R+ YZA G+ Ax+Fd, agdm AAei+ el
+ @2+ 20252 control LR ARl FL2 Aoz Ygen, o ZF9
BHREE ol Fig. 43 Jellidich 43e FAER} F& A5a+ o
Zhok+ @2+ HAp9] Z9L control & Ru 1.6W]e AR £ FIeE Byt
BAE 3olAl st F3 o Y® 7| e AFde AFH, EYLT AA9
2L 439, ANe gAste =3, 28 A5 € §5¢ st gslam g9
o AHE FE9ES e WFY Fo AQUNEZTAM 4F £ At @
AgE B 2 & 7H54E Bl AeE s,
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Fig. 22. The growth of L. acidophilus was promoted by fourth
combinations of natural products.
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Fig. 23. The growth of L. plantarum was promoted by fourth

combinations of natural products described pannel (a) and (b):
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3) B. adolescentis

B. adolescentisc Y|7YA 9] uj3t AAEQ AL+ FH+ SFFH+ W Zof,

AR+ B+ SFF+ A3, ARM A+ STEE+ 33, AR+ FA+ S+ 3,
ARM+ F A+ SE T+ AN, FA+ ST+ BZG+ 33, FA+ G+ W 2okt
52, @A+ 5FFH+ R Zok+ 7], GA+SEG+ YFGof+ gy, SFH+ 9z
ok FF+ %3, FFH+ WAk HH+ F], G+ Wtk 5+ FJuls], )
Zhof+ I S+ = 2H+ 7], WA+ DS+ FX+ Ay, IS+ FAH )+ S
T AGAEA sl FFol ZIHIY LY, I Hluste o] FF9 A
AR EE o9 Fig. 249] YA},
AR+ B+ ST A4e FAMES 27T A, BHA+ S “é}i—"r W 2pokof A4
9 AAMNES =T A, SEG+ Wz g+ A3l A49] AALES 287 A
TLE UFo B F Jdon, & xFo] 7T gt AFE F '?'SPF: i¥yE o
2A ve olE 83tz gl wE O HY ¥ JAAAEY THEeE 98 2
£ 98 Aoz waEv xgo FAY wal B adolescentis®] AL A
st 2 Totye "o "t Ao & F e WYY Agx= sHeslie
gt AlsEY. {8 M A B adolescentis & ABHOIA AJAE FslA &
F02AE SAHALH, G FIHH, AZLA, H7tA 9 wjFe] odd 533
oz Aol FIHULH, o]RAL FitstEo] Fg FAINEEE free radical
o] AAS FAlAl B adolescentis ® AAEZAEAE AIE & F gloy ol&
ol &atd 7)e/Ad szt Azt e odvlin ol HALEY Mg
FTAAM IR Y JAAAERAE Y, A, FHFo] £ AWNE By, Fi}
A AANEY wGel M WAkt =3}, ST+ 3, WRk+ LAY NE+ P
A T wigo], A7 Y AAAE vigol e Hak+ WA+ 4, H3H+ A}
T+ Wzbek =3l Br)+ Ay 5o wigto] 4714 AAAE wiFoAE A+
A+ S+ 52, FA+SFH+ A Zg o+ 23, S+ AF G+ Y3+ =3 5
o} wjgtoll B. adolescentis 7} 2 AATE B}

4) B. bifidum

B. bifidumrs QASH+ S 3H+ ARZH A f, RS+ S3+ AR+
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Fig. 24.The growth of B. adolescentis was remarkably promoted by fourth
combinations of natural products designated pannel (a), (b), {c) and (d).
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HAH AL AR+ 22, QRS+ AF R+ S+ R, AAS+AFH+ AR
+3x 39 v7tA 9 7\“_?3’1‘1' v ol o3t o] FAEHU LT, control T
of wlmatey 2.6uf o]de 4IF& A Aen 1 BAE  Fig. 259 YEH
Aok QAF+ F3H AT Fe TR A4 AALE, A 2 2xE =2
T AR} AR+ AF R+ gRe] BEERF) A4 FAME =3 2 AL =
e A, AR+ F3H+ AR+ ﬁ'i-—] ey E—r controlo] ¥ 2.68] o]}
o B4 =3 %€ BJd. A4S L A5H7t B bifidum2) "“ZJ’ &7‘1011 F
L% 9%g st oz wedn, 4 "‘Z}OI %ol wat 4FL 3}5 i
I= g=2A ey olE %6}4—2} ol 2t 2 {9 & ﬂﬁ 9 F
= 22 A F AL Aoz Algdh

5) B, infantis

B. infants ¥F< S+ YIA+ZI7+ 54, S23+ (2 A+ F7)+
o, 53+ IA+F7]+ 23, BIA+FI)+ S4FG+ A3, BIFA+Fr)+ &%
H +332, 71+ S¢S+ 22+ A9, 523+ F0)+ SFF+ A2, a3+ SF T+
Ao+ 22, X2+ W+ SFF+ 19, K2+ WS+ A+ 22, S+ Fo)+
TEH+ Y, S+ F7)+ A9+ 22, W2+ SRS B+ AT+ 22 o] FAAUNE
o ot Aol AW, dxFol| Hlusld o] FF9 HF AEE Fig.
269 et At
A+ NFAN+F7), BEA+F7)+ SFY, Sa+NFA+ SYL, Ba+ SYH
+23, 52+ B+ FFHF e FEXF A4 HANE0] 2EH| control
Ho) 2189 B3 £3 aRE wgon, & 2] 5 wet YFe 2A5
T E¥E g=2A ey olg F&35taat o wel o P9 € JAAE9] 2
e 99 2 + Ue Aoz voEy =ggo A wal B infantise] A#
S FAsts =Y wohlel Yoo wety Aol & 4 dx Wy Atz s}
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Fig. 25. The growth of B. bifidum was promoted by fourth
combinations of natural products described pannel (a), and (b).
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Fig. 26. The growth of B. infantis was promoted by fourth combinations
of natural products described pannel (a), (b), (c) and (d).
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48T B infantis& AAH1A AAAE] WA BECBME
z2AZQov, B 1A, AR, WA wWige] ojstd ERHoz
Q7o) ZAFYon, oJAL Fustgo] B FANEES free radical
o] AAS Aol B infantis® AFEZABAZ AHE & F o oF
ol g8t 7154 FAsAY AR AEFE AuEn] ol HANE
Mg FAA @7t AQMEEZANE A9, 55, 45§, 37 o] L&
EFERRT, FrIX AAAAE] P SUF+ 3, ST+ AR,
sgu+ 52 5o wWiHe], AN AAE WA E =i 2GTe
24, HA+ 2%F+ A, a3+ WgA+ 7], 533+ A39+ 22 52 uigo] 4
7HA FAAAE P AMT SA+ 301+ $9S+ 23, S+ 37+ A5+ 23,
i+ W20+ 87+ $F25 9 oA B infantis 7} & AFEE RS
o}, -

6) C. butyricum

C. butyricum®] #FE £%Z+ 2+ ARS8+ Mz}, 24T+ 23+
xS+ 53, SYH+ I+ GAES+ 3, SUF+ LI+ ARE+F A, 4D+
AAE+ W 2okt 3z, AT+ AAS+ WFG+ 73, AT+ RS+ Y2k G,
QARG+ WZ ok = ab+ 5}, AAE+ BF e+ B3+ F7, RS+ WAk I3}
+ 5, WAk A+ A s+ G, I+ ARG+ H3+ 3, 2FH+ 23+ 97}
oF+ b, ZI+ WA+ A3+ B, FYF+ ARG+ WG+ FH 5L control
TR} o] F& Ao=2 JelGOn, control ol ®lidle o] FF A4
AxE Fig. 279 Jepidct 484U C butyricume AE oA AAMNE
9] gUMA] dECEME FIHJoH, B F71A, A7HA, WirtR e v ¢
gl §EAF o2 AFo] FRHYLH, oA isiFHo] A3 AJUEES
free radical®] AAS FAlol C butyricum®l BHFZPEZEE A& & F
on ol& ol&3ld r1BA FA4EA ARVt MEFS Auisiy ol HALM
B9 g FolA #7iA 9 AAMNEEME F7IA, 8, 9ZH, A3, G,
A3 Fol FL EFE B, F/HA AQAEY uigdM e W+ S,
Wakek+ 42, wWzok+ Fd, SY¥H+ A2, SEH+ A3 T uigo], ArtA 9

2
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BUE UAAE SYR AT AN, ST w3, FUA W)
+53, SYT A+ RS 5o wiGe] 47k FARE MPINE GG+
ARG I, AL A G, Y2 ARk 99, 2
+ @S+ ARt AR5 WGAN C buyricum 7+ % HFEE BT

® O moma ” L o8 Py—
ey # B # S
© A e e e
ml iy {-%lnn A mowwaze
§ B é‘j = F s
@ == o tm=— Ca a3
" 4 p— 1 L
0 P 2D®DToOD 0 VDD P D 0O P 22D O H

Fig. 27. The growth of C. butyricum was promoted by fourth combinations
of natural products described pannel (a), (b), (c) and (d).



4. ROSAIA 2 {3 M7 BHL Aojste AAANEF T4
7h - TR HAANE

e, Cl difficile, Clperfringens ATCCI3124,E.coli ATCC11775,
L.monocytogenes, S.aureus ATCC 12600, S..mutans, V.parahaemolyticus, %
B fragilis KCTC 5013 $¢ ¥71 ¥ &7 w394 A48 ROS AA75S
7HAE AANE FEES Ve olE #3 A7 AL AN A
AE FEEE control 23 vlmate AN} ZF FF9 HAL AF =
Aol e WA 5% FANEL stetd B WYF FFE 37TAA w ks
BA A Aoz ARE AHSY 660 nmolM FFEE AU

1) Ci difficile (Reinforced Clostridial Medium)

Cl difficile?= gram-positiveAl@o]™, sporeE FA3t= 7|4 7+
To2A A A L B 2 3759 EAE A3t URE AAlg AFAS
do7n, e &4L Fitd ATYE Syl dZ L dosrE F= %3“
#olt. o] #FE Reinforced Clostridial Mediumo] 30 2§ FAAZ L
7bate] wigE RS W) WRek W ST NAF Q7w TR, AW, 543?1' +
T 3, AEF, 24459 AFNEA A5t o] AFo] AAAEZH o
Ao Aozt Zhsd Aoz Yelgd, o] S Ao i3 e By Wz
FHEHmES AS@HAETY S5I0LHALLS &9, BE(GiM)e 2o
2 Yo FeACMEHS NS5, SYFEEEE)S AR AHER), AY
T A, 2% AU AL AT, AIFTE GP), AR, ¥R}
(B, =0, AFE] 23E =9 n(HAR), AL, ALZL =39, o7
HEmMEE AREF, 3+ 2 A3 7% SL=(EHIFE) 8 774
iEFe TF A% 282 39L& E90(EW), Ag: 9L 2 SA 59
FEm), AFMEE 239 7AFL F)(BAEESR), 234 JAEmS
A83H, FEEMe FEH% 118 FH@EMANA  Hn, ATFEMLR)L
He 715 S EFREMR), 2¥o] B Yo A (FIME), TAHER)S e
A5, A% 2 EXo 2o A& NOERRE didE 7152 A3 g
o o2 7Y BAAE Qatd O difficiled AA0] control #o) B
8t AolH e FEE Fig. 280 JehYch.
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(a) (b)

a3
4 rENALFOKA
02 -A—ﬁﬂ:mnmd
g 4 e
a1 4 AR GYWIE REDR
4 o
0 5 101520225 33>
TIVEhou) Tmethau)
(c) (d)
a3
@ aeaou o
a2 4 srorERcs
gm £y EoCMMECoRTEX
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051)'62)5!;):5 05 0V S5253F
Tire(haus) Tave(raur)

Fig. 28. The growth of Cl. difficile was controlied by one kind of
natural product showed pannel (a), (b), (c) and (d).
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Fig. 28914 & £ gl& upeh o] Wo} 9 3r\x1= djzFd v @}
30%9) AN&E BJen, ALAZM FEHo| Yn FFT DNAY =
Ag AAd] £dE AojsAY 2de 78 5FE 48 std Yz
Ho dAo] JA) He Ao Algdr,

2) C. perfringens (Reinforced Clostridial Medium)

P

dm

C. perfringenst B £79 41X E3 7], 749§ 9 oE9
7V EA EAEY, BEF, AL 2 529 &, s4T, S22 wjHBRdE =8
g, AHAL BE, 7E 2 498 6l 99l Folk ¢ perfringens® #3F=
Haop W& Sk#, HFE, uz, FrX, AN, P&, FN Az, AEE,
Az, 37, FAFY AADE ostd Mol AHo] AA N2T=H o
MZe Aozt b5 d RoE YEit) o] AAAMEEY AA HF sso=
Ae daek(EmEge AS(EH ALY SZAHLEBLL 50, Ba(Eih)
L Aol B UeX FERCMEES NEsH, SRT (BEE)E P AA
(@), 2959 s, 2¥o] FUeR $eg ANssty, NI FED, A%
(L), B0, S0, AHE)S) Fe SLTHER), A, AY2L 2z
9, FREEF)E 3% A% a2 JYe 293 (8K, AN: das
Z EASHGER, FASHHE)E 234 JAE L o NRERS), =4 A
AFEMS A 8sk0, FAES HSWD), Y38), F2(EE) 2 J49
WEHHTIE Afen, AASCETH)L HALS Ran@@EE), 39S 1o0lA 3
o), AEFL W9 715 SSTEMER), 290 2 U A s FIIME),
AN (FEKE BT e Y AépGERME)Y 27 EH 9= =
o2 FEA n, FEEE WS HaUGHM), J49) U D AMpES
Asde), FAGHL P2 F94 5tn, 322 289 o¥e) Yydg =4
3= 715 (EBAE)S 7t Ut g2 vsleg ¢ perfringens 47}
AAgd  date A== REE  of#le] Fig. 299 el

ot fo
ki
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(a) (b)

(c) (d)

0 VDD DD
Tavefus)

Fig. 29. The growth of C. perfrihgens was controlled by one kind of
natural product showed pannel (a), (b), (c) and (d).
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TG, #2713, By 9 B71F4 AFe o 40%AER AojPL BJO
H, A71AL Cldifficiiedt 339 M2 FTHE QB0 &L Aoz »
oF AWM FHEAAE YeldE o] FEFY Aol AAANE A
7Hsd Aoz wag '

3) E. coli ATCC 11775 (Nutrient Broth)

E. colf= Nutrient Brothd] HALYES A7lete wjYsigle o &
o, 20| Ao] 23t control F R Aol AHQoH, o]5e] A U
42 A Ade FIEH)L H5XEL JMAY, wHe EEFA G, FLL X
&9, enAHEKRTP)IE YL =40 (BR), AGRB)N=E 77t Q). o
E FANE] Y% E coli®] Ao} AEE  Fig.300] JENRUL}. Fig. 302 ®
W Ecolfe 85%°1°¢ AH: Reg Jeigen, thastA) o848 5 9L A
22 Algdr}

4) Lllsierzb monocytogenes KCTC3569 (Brain Heart infusion)

Listeria monocytogenes 3% AWAY 4 ov, Aol 7
A= 714 FL S, 4, @), FF, 4%, BE 9 HAES Fwein, do}
o9 A =87 AF, TE, ¥ FH9 2 AL doA fud Y
TeE B, fAteld AMEE Y97)71% &9, Brain Heart infusion
mediumo| A 2 2z}, Wk ALf HAFo oty AAo] AsgYon,
°] FFAEEY ¥ adE Y HARKaHPLS HE WmHILTY ==
SHULRFAEE 37, BFFWEHE AR oAl S, 34 99
HE 71eE AABERAMS: 988 v, =i #BHE 92 Aletn ZA
€ BASEIRAREM), 280 & YL AFRIR)SHE 2o At o) AAAZ)
st} Listeria monocytogenes’t MolEE AEE Fig. 31¢] Yehc)
Listeria monocytogenes ©] & AAE 9dtd 60% A= AojHYoy
AFe HIMEEN ALE 7MA7 & Ao Alggt)
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E. colr
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1 SORZADERLCRE

05101BDS5DD
Tire (o)

Fig. 30. The growth of E. coli was controlled by one kind
of natural product.

Fig. 31. The growth of Listeria monocytogenes was
controlled by one kind of natural product.
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5) Staphylococcus aureus KCTC 1916(Micrococcus Medium)

Staphylococcus aureus 475 TE L HAALE Zuksin) A% 30
58 8A olWie] wE Azhde]l $4-2 Jei, Micrococcus Mediumedl]
Z Ao, Aok eujat, x5 9t AoFHYm, o] AWAE] el H
adzME QRHAKEL ASEBIALY 5F 3UmIALL 5y, 2
HZHAEF)E AS5FEE, IX(XE)E HA9 o)A L Asds 982 3=
Aoz FAA Unh. o] AAE ) & Staphylococcus aureuse] Aol F=
g oleholFig. 3201 Jrehich. |
Fig. 329l @29 Staphylococcus aureus= HZoto] 95t 90% Ao] I
3, @z 93t 80% Ao HYow, 2ujAto] st 60% AoHo| o] W
AEo] o7 o]FF o Alo] Ao Fol JFEe YFTRZAME Algo] 75 A
o2 Alg €

6) Streptococcus mutans KCTC 3283 ( Brain Heart infusion
medium)

Streptococcus mutans 5% Brain Heart infusion medium$& A}
838t wjgsRen, 5o, 14k, FAF0) 93t controlEx Tt A Fo] A=
ew, o]g9 GHAFAZME SriFHEE IEWH)ALY BE (HRS £
Aste], 4Fe Y& 9g AJNE 75 (EREMS /1AW, 2iH(EE)L &
g2& A=stn, 4% 2 R %o e VLERRE Aise, FHEEHE)
< FE€ FHAS, 28 X853 o3 YIL 2ddE NS(EBEARS
7 g, o] AAAE A& Streptococcus mutans ©} Aol FEE Fig.
33¢) YENYT. Fig. 332%E Streptococcus mutanss Fdo) 954 75%
A= Ao} Hglom, a4t 60% Ao}, AR ES YR Aol AUy
Art.

7) Vibrio pa.rahaemolyricus KCTC 2471 (Marine medium)
Aol AFse PR TE, 9& FHEE 4F5E desld,

Vibrio parahaemolyticus @3 marine mediumg AF&3tg 3, #ek, @7}

9,29, 499,53, 292, A, 3715 dde control? Rtk AFo)
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Teme(hour)

Fig. 32. The growth of Staphylococcus aureus was controlled by
one kind of natural product.

a1

0 10 20 30 0 50 @O ™
Trre(on)

Fig. 33. The growth of Streptococcus mutans was controlled by
one kind of natural product.
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AAEHAL, o] HAMNEES GAaAE Y, WIAKHEHEL S
B)AE3 FFTEFULAEF LS Y, LNN@EME)E AIRNES, 2+ 2 A3}
J5e SSEEAFT 34<, IUEMS ANE(HR), TGRA), FL(H
B) R 949 dslGET)E A8sln, JAYBAB)E EFn HAlsty e
PFEGEALERDA zZtzt Zn) flon, BaHHE 9L Alsts AL gHAs
H(BEFEM), £¥0] 2 Yo AFIR)SE 8o da, QuAHAET)E A=
S8, FHEDHL B FHAS, g2 Assn oFe YydLe zHs:=
Ve(@BAEEol len, IAHEDE HE na@Em), 949 i € &
BHES Asses Aoz gead Yo o] AAABA ¥ Vibrio
parahaemolyticus®}Alo] RAEE o} Fig. 3401 etk Fig. 3494
Vibrio parahaemolyticus= 2% 3 #3do] 939 100% AAEL Hola ¢
ony,makE 90%, L¥iRE 75%, WAL 5299 Ao ANE Ro JEHo]
Aol 2AF ZYEE Vibrio parahaemolyticuso] Q3 AFEL = U4 9L
Ao 2 wadrc

8) Bacteroides fragilis (GYP medium)

Bacteroides fragilis & #1789 AF3aAM 99 Fute vysia, 4
A9 o= FH2E olFo] el BHENYEY Bxeed zHo) gAY
polysaccharide 9 capsule©] =4S w3 5= & &) 3ot}
GYPMAE Abgste] wigalgim, Watel, 448, =3, FAS o st
controli KT} o] A=y on, o] HAMNEEY otz &3 vy, Wz
HEHES AS@EDAEY FF930LMALL 30, VS SLEE= 3
A& oA L), T 99 U 7S AABESAMNE J98ge 5
B, SHERT €& Astn ZAL B sejEsET), Aol 2 1o Al
Riste Zgo] Ax, FA(KHE)S & FHAS L, 322 Azsy 93
42 =dEsle JIS(EBABE HAa Udoh o HAMNEC 9@
Bacteroides fragilis 2] %3 Aol HAEE ol Fig. 359 ehuigc).
Bacteroides fragilise &, Abefrol st 50% Ao} slom, 4 9
3t 40% Ao} HAoH, R Fe) A2 ALT & Y& Ao AW
t}.

- 101 -



10 0
09
08 as
p -+ cuARDS
05 a5
as - COPROSFHZON
o4 04
a3 -4 ASFGURX
a2 a2
ai
4 cowd

0 = W N : 00

O VDIDHLDDLD O VDO DODDO

Torehay) Tinefhau)

Fig. 34. The growth of Vibrio parahaemolyticus was controlled by one
kind of natural product showed pannel (a) and (b).

~4@— PAEONIA JAPONICA
~#- CORN FRUCTUS
] ~&— THERE FOLIUM

-~ QOPTIDIS RHIZDMA

~#§- cortrol

am e
0 51101520250 %F

Time(hour
Fig. 35. The growth of Bacteroides fragilis was controlled by one kind
of natural product.
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U F F79 HaAE =%

1) Cl difficile

Cl difficile 45 $d+20x, FdA+TF7)A, &2+ 771x, Bzrok+
g4, WAtk FAF 29 st A=A, 2 AHE Fig. 360 et
ok Wztef, WE YR MZYE, M, T3, A, A5, $F, P9, JAE
T, 2T 1A HANERTG 2¢E FoiA 9] HANEZ 2F L FAS
Aol o ZEEA Ao HAR, 53] FA+ R}, FA+Fr|a D ok 3
do 23oA 80%9 Aol&& Ho Fudre #Fe ZFol /5T Aoz
AL H A

2) Cl perfringens

Cl perfringenst B+ 2, F5+JAES, $5+ 499 I3+ 777},
S+ b gy s Gl PR, 3+ B350 g ANEYm, Rz
ol g Ao] FEE Fig. 379 Jehlidg. 4 &30} 9 35 € S92
THoz @ =3A Aort AHE Zed JEldoer, 3] g+ g 2
oA 64%9 Aol AFAE B 1 §8 /5L 2L F AU

3) E. coli

B7IR F7 AAAE, FF, v 9std Fost 2 HAW £
colfs &3t 98l 1 Ao FEE Wkoy 7sAdE B dsld =%
< TAEARR, 3 Aol J=E Fig. 389 Yehidth. 3+ 2vte] =2¢L o
E70 wlaste] 1 Alo] Ax7}t FEEA R ou, Quxt+ o] zgelA
T 60%9 Aol AFAE YEhle] 2Fe FAO wat Ao & Ye Fokx 7
ZgE ¢ F I
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(a) (b)

0 020
& g;rmllmﬁ. 018 9 owi
[\ 1] o186
4 corms oA« o 4 PEONAARONCA +
012 SOZNDRAE FAKCTUS o
E E a10
- saTELARABNOLEES
g o8 GEORCE + 008
o LYCE RLETUS G 006
004 004

ae

0 4 8 12 168 20 M 0246310.121418133238
Tima(hou) TWEho)

g

Fig.36. The growth of C. difficile was inhibited by second
combinations of natural products, designated pannel(a) and (b). -

(a) (b)

030
@ st
025 BAICALENS!S GEORGE +
ASTRAGALI RADOX
- 4 LesrucTus .
020 PHELLODENDRE
CORTEX
E 015 - PELLODENDR
> CORTEXe
a a0 : PPICORTEX RAG
o 49 reucoscn
CORTEX+
0.05 GLYCYRRMIZAE RADDC
-.-wﬁd
)
[ ] 10 F- ] 40
Time(hour)

Fig. 37. The growth of C/. perfringens was controlled by second
- combinations of natural products, designated pannel (a) and (b)..

0.D.(660nm)
8 &
i

B

0 10 20 ) 40 50
Timethour)

Figf 38. The growth of £. coli was controlled by second combinations
of natural products, designated pannel (a) and (b).
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4) L. monocytogenes

L. monocytogenese &+ 4, YAek+ FA, Nzok+ AR,
Wztok+ A8, FF+AFH, FF+AAE, FE+As), FEF+FAS 9 T 9lA
E§elA Aozt 2 "He Aoz Yelgen, a2 Aol AEE Fig. 399 vehy
Atk L. monocytogeness WA} Q FF L 7R OoZat: 23 2@ o) 95ty
Aloje] agol Fgov, WFAG+ AL, WA+ FA FI+3} £ FIF+A
A&e 2@E 75%9 Aol AE&E Yol AFEL Fojd 4 e FrE=
A9l 7hsAdS BT

5) S. aureus

S. aureus: Wehs F3 Watohs %3}, Wakohr w2, WZekr W2,
Baoks oulal, BF+AE, FE+ 33, FF+ A2, BB+ 007, N2k o
WA, 53+ o0 S )ste] AoiHom, 1 Aol BEE Fig. 400 ek
A Fig. 24914 HRol 2W715e 71d Wztetn A5 4 AT Qe
33e 71BoZ St 2%, & Uo7, wach U2, Wk A, 3
B+ 5L 85%9) ANEe RYW, Wk 53}, FI+0uASE 80%
9 AREE, WAt oHA, FF+XAFL 7559 ANEE nol, AZE A
A ¥+ Y& A=e ANZA FEAL Bt

6) S. mutans

S0+ 7], ok A, $rb+ 04, DA+ FE, D4+ 3], GB+ 7] S0l 1
A, svh+ 37) Fol oste} Ao HY:, 2 Ao) FEE Fig. 419 e},
39 25004 REo] ma+ F, F+ B 6559 Aoj&L By, Tit+ B
719l 2% 80%2] Mol&g Ro] M2 AAY ARe AT AAAY A%
4L Bt}
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(a)

(b)

020
- 0.16
012
a o008

0.04

0.00
o

(c)

E 015

o o10

Q05

@ comwol 020
- PAEONA JAPONICA+ — 018
5 .12

- PAEONIA APONICA: | ©
THEAE FOUUM

- PAEONLA JARONICA+ 0.04
COPTIONS RHIZOMA

$§ 10 15 20 25 30 35

Time{hour)

@

T
§8ERZEE

0 6 12 18 4 X I

Time(houwr)

+
NELUMBO MUCLFERA
GAERTNER
) SCUTELLARIA BACALENS!S
GEORGE +

c § 10 15 20 25 30 35

Tima{hour)

"0 5 0152023 >

Tma(houw)

Fig. 39. The growth of L. monocytogenes was controlled by second
combinations of natural products, designated pannel (a), (b), (c¢) and

(d).
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(a) (b)

- PAEOMA JAPONICA + - PAEONA JAPOMICA +
= oz SCUTELLARIA BACALENSS | . 0.21 GERANN HERBA
‘ =
S 014 - i“‘“ A PAEOMA JAPCHICA +
g AEONIA JAPONICA + g FRUCTUS
007 O 007
< PAECHA JAPONCA + @ PAEOHA JAPONICA + .
o
0 10 20 30 44 S0 [ 10 20 3! % 50
Time(hour) Time(hour)
(c) . (d)
05
8- corbrol 028 —&- cantd
04 ~&- SCUTELARIA BACALENGIS - SOUTELLARABNCALENGS
GEORGE + GEORGE +
THEAE FOLAM o1 SCHZANDRAE FALCTUB
0.3
02 - GEORCE + 87 —A— SCUTELLARA BNCALENSS
=~ GEDORGE +
g GAULARHIS g CHELIDONUMMARSL
o1 -4 SCUTELARIABAICALENGIS d
GEORGE + -4~ THEAE FOLIUM +
GERANE HFRBA QALLARHOS
0.0 0.00
] 10 20 30 4 S 0 1 2 2 o 5
Timo(how) Thme(har)

Fig. 40. The growth of S. aureus was controlled by second combinations
of natural products, designated pannel (a), (b), (c) and (d).
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(a) (b)

010 A

oD,

0.04

[ |
ﬁgg
oo

E§ B B E &

o.02

0.00

(c) (d)

i SOPMORAE RADDL.

- ooPTINS FREZOMA.
ASTRAGALH RADDX

0O 4 8 12 18 20 24

Time(how)

-8 corted

~i- COACIRIGAE RHIZOWA

+ASTRAGAL) RADIX

-y~ THEAEFOLAM +
SOPHORAE RADIX

—&- THEAE ROLLA+
coPTIS

Fig. 41. The growth of S.- mutants was controlled by second
combinations of natural products, designated pannel (a), (b), (c) and

(d)
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7) V. parahaemolyticus

V. parahaemolyticusc F¥+ evjz}, 2713+ Quzl, © 7}u)+ Al
¥, B3+ 37154 93t AMAHAen, 1 FXE Fig. 420] YehyQot, Fig.
42258 i+ oo 2L 68.7%9 Aoj&S, 2rid+ ouz} (A9a]) W
FE+ 3719 %L 53%9) AL B}

8) Bacteroides fragilis

Bacteroides fragiliss WAtek+ &5, WHpob+ 2k, WAbeks 52}, Wz}ok+ 4}
At} Mztob+ @ mla}, Walob+ B, FF+ A4S, FI+ 53} FI+ AR, &
F+HA, FI+0lR, AR+ 53 AFH+AAR, A5G+ FE, AR+
2R, Hab AALRY, AL 2wl @+ QulR}, B2+ 0 m 2}, AFARRb+ 3
Fol 9Jste] AoFAm 2 Ao AEE Fig. 439 VeI

Fig. 43& 29 Z¥7)%< 2= 92%a o)y B8L 2= A5HS 2gos
she 2%, & Uao+ FF, WAk 4G, Waleh+ =3}, WApors AAlzp D
AP+ AR}, AR+ B, A5G+ 28R}, H3+ AAS o)A 80%e) o)
€2 24 FAAE UA # 5 e V2429 AR S5 @ Aoz puw
=3
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(b)

(a)

0 5 10 15 20 25 30 3§
Time(hr)

Fig. 42. The growth of V. parahaemolyticus was controlled by second
combinations of natural products, designated pannel (a) and (b).
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(b)

E os

d o100
(=]

69

0.D.(660nm)

P
8

s B &

g &

—@— CORNIFRUCTUS +
CRATAEGI FRUCTUS

—- CORNIFRUCTUS +
COPTIDNS RHIZOMA

—— CORMIFRUCTUS +
SCHIZANDRAE FRUCTUS

~&— THEAE FOUUM +
CRATAEGI FRUCTUS

~&- comrol

5 10 15 20 25 30 %

Time(houwr)

—8— CRATAEG! FRUCTUS +

-+ [ COPTIDIS SZOMA +
SCHIZANDRAE FRUCTUS

Fig. 53. The growth of Bacteroides fragilis was controlled by second
combinations of natural products, designated pannel (a) to (f).
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o A FFH HANE =
1) Cl difficile

Cl. difficile @5 F@+ 20|+ 7713}, FA+ 093+ 54T, Fad+
0z} +3F, FIF+ T2+ ux}, FF+ TR+ WA B3I+ FoA+ FH,
A+ FF+ 772, FE+FIS+SYFFY 33 Z2Fel st AoHA e,
7 Aol A= E Fig. 54°1 &t} Fig. 54 38 CL difficile 45 334
< Jvehils &5 9 89 3% 239 oA 2 A 5o 2¥E Y
ol P 60%°149] Aoje a7t e, 2 $EEY 7S A8
At

oA

2) CL perfringens

Cl. perfringens ¥ 5 5+ FZ+37],35+3F W+ 72 S F+3 2+
S uigd st HpHYPon, 2 Aoje] FEE Fig. 5501 YeERgh
BE+30+ 72 A F+ N+ SR T 35 2L FEFLES K E BF, &
Rl FFZFA F71A, SFFHo] MiEHY 70%2] Aol&S RYx, AT+
24379 2L 60% ANES BA.

3) E. coli

E. coli 5% ZFF+89+20x, FF+29 A3, FF+FH+
Zpef, HFF+uA+AR KT 37 Fjel Itd AoHJew, 2 FIEE Fig.
5601 EMATE. ig. 36l BE g2, enas ez e 2FPAA
50-70%2] A& EFE BRI, E coli TF7F LEYE Y= F8% oF
olBE o] FF Aol FE2F AT Alold J4¥L ¥ F AL A2z A8
\2h=2
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Fig. 54. The growth of C. difficile was controlled by third combinations
of natural products, showed pannel {a), (b) and (c).
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Fig. 55. The growth of CL perfringens was controlled by third
combinations of natural products.
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Fig. 56. The growth of £ coii was controlled by third combinations of
natural products, designated pannel (a), (b) and (c).
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4) Listeria monocytogenes

Listeria monocytogenes="3 2} F+ QALK+ 9, ) 2o+ AR-K+ 4k
fr, AR+ QA S, R+ FF+ATF, Y AT+ AT
%34, Qs+ deREY 33 2oz Ao HUn 1 Ao FEE Fig.
579 YEliAT. Fig. 572 FE Y334+ AA§+3w, Dok ARG+ S
2 okt F+3 8le] 3RS 66%0)4e] AolEE RA oAAY & 7]
TAE 5

5) Staphylococcus aureus

Staphylococcus aureus T35 WA +3F+dx, WA G+3HF+u)
ZA, Bk}, A2+ N Z A+ @2 W apof+3F+ 0w =}, W ap ok w2 5]
+x52h, R x+u|zt, WA G+ FZA+ At WA+ @2+ A B TR
A+@x,FF+WZA+53, YR g+x 2+ u| 59 33 3o 93ty Ao F
ew, 1 Aoje] FEE Fig. 584 YeERATH Fig. 58 #E 2¥7|5L2 2
B3 9 B FE FF 2ol B AlEE GehiYw, WA
F+Rz, AN FFATA, AP B+ WZ, FIoABA+H2S 34 2
Be 90%e) A& YA, WA Toxg, WayopgEro v, Uzt
F+PAZX+LUALF O XL T5%L AJEEE EYh

6) Sptococcus mutans
Streptococcus mutans TFE Svh+344+37], Sol+n4+%4,
A+ A+ 37, srb+A+37] 59 3a1 wjtd] o3t} AMo] HAonw 2 A

HAEE Fig. 599 JeEllgich Fig. 592 BE Svb+24t+317] n4+38+337] 9
3z ZFoNA 75%9 A& S Ho $89 5SS RAY
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Fig. 57. The growth of Listeria monocytogenes was controlled by third
i:é))mbinations of natural products, designated pannel (a), (b), (c) and
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A PRECHRASFCNCA (1301 A GEORGE + :
CERAMEHERBA + CHECONUMMALEL +
THAEFIAM a0 CEYNI A
4 suBELAABCAEES
" PREDMA.JAPONCA + 005 CBORCE +
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Fig. 58. The growth of Staphylococcus aureus was controlled by third

(d).

- 17 -
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Fig. 59. The growth of Streptococcus mutans was controlled by third
combinations of natural products, designated pannel (a) and (b).
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7) Vibrio parahaemolyticus

Vibrio parahaemolyticus #5F BFH+0uz}+9 7ty 3Juf+o
VA3 S, FW+QuA+gy], FM+o v+ G, Ful+QuAl+uztel Hulso
7t o+ g, B0 t9+%y], FU+0 9+, P40 sty ui ol Ful. g
7], BN, BN+ o0, o)+, G+ 337)+mzpof
Y+ Bd+ 2o oA+ 710]+8F 59 33 2P wje F Ao HQo
W, 11 Ae] X E Fig. 60o] vebuigich
Vibrio parahaemolyticus ¢35 %%, 2713 5& 2% 2oz 3 w|gdA
EF 95%9 Aol&g Ho oFFA A9 AFE ol 2 sute Holm g
o},

8) Bacteroides fragilis

Bacteroides fragilis®] 43= &3+ 9 v|a}+ wztol gF+ Qm
A+ AR, B+ QU R+ AR F B+ Q) Rb+ 3, T+ AAFAL+ A G 3T
AR ek, FF+ AR B3}, FF+ A5+ B S0 331 23 o)A
Aol HAew, I AY AEE Fig. 61d] UEHUL. Fig. 612EE
Bacteroides fragilis®l @3 65%-75%¢ Ao} €S B, 1 ¢4 7154
£ nyoh |
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Fig. 60. The growth of Vibrio parahaemolyticus was controlled by third
combinations of natural products, designated panne! (a), (b), {c) and

(d).
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Fig.'61. The growth of Bacleroides fragilis was controlied by third
combinations of natural products, designated pannel (a), (b) and (c).
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gk, 4l 579 H4HE 2%
1) Clostridium difficile

Clostridium difficile 5+ Ba+771A+L09A+%38, v+ S F+ o)
b+ P, FF+S G+ +3d, FF+FU|A+ARFATY 4717 2
ol &3t AF =Hjed, o] &L Fig. 6294 #2 & +4drh Fig. 622
Y FE+771R3+ VA8, §F3+&SF+qZo3d 2 FF+77R 83
S+ =L B%Y ANEE BY FU AT FHE 43X T F e
A A ] o] o]8" 4 Y& Aoz Al

2) Clostridium perfringens

Clostridium perfringens®] T3+ BF+7714+871+73 %, 3T+ F7)
A+ SEH+ B, FEFN+SS T B, B+ S 43+ gE T HAN
29 wi¥e] o5t Aol AsHNAR, 2 Ao} YEE Fig. 631 YehAi
Fig. 63255 BYH i+ FB+q7|+722 2o 75%9 Aoj&e BY:,
BE+ZN+SFH+ B, FIF+FIIASUF+7] R FF+0) A7+ g2
2 50%9 Alo] &S 2o U AT 78 A 889 & 9L Re
Z Algdd.

3) E. coli

E colit UA+AAG+3+A3, Quzp+BFogatctsxz, on]
A+ gFegae ol Qo+ ARtg+ Wok+ s, SnjA+ARFF+AT +33},
QR A+ ARG+ BT+, Qv A+ ARG+ H I+l AP+ W opis
A, oA+ Zen e A, Axp G+ PR efrmal, O ulRpr ARFG+GD
3 59 2% 959 control 2 B AFo) AHHY LM, o] FFe] YA

% ol29 Fig. 649 JehiT.

Fig. 64°] 129 AA8+FZ+9okeExe] 2P ARG+ ofeis
o] ZXEANA 80% AAAEEL R E coligl Aol A= WL A4 &
& 9le Roz Az
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Fig. 62. The growth of Clostridium difficile was controlled by fourth
?é))mbinations of natural products, designated pannel (a), (b), {c) and
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Fig. 63. The growth of Clostridium perfringens was controlled by
fourth combinations of natural products
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Fig. 64. The growth of E. coli was controlled by fourth combinations of
natural products, designated pannel (a), (b}, (c) and (d).
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4) Listeria monocytogenes

Listeria monocytogenes TFE QAZ+FT+FA+33t AR S+
FF+FA T}, AAE+FF+FA+AEF, ARG+ FT+F D52, FIF+ F
Beoztoh s, FF+FU+BFAGASR, FIoFA+Aoting) FA+ 9
A G+ F, FA+A ok shen), BRI+ AF B2}, QxS+ W)
Aopra B, QAR ASF+52, ARG FF oA G5 F, A4S +
FE+AFF+32, RS+ ARG AT Ho52) 5o FAUEe) ohgo] o sl
control & Rt} 4ol AHYor), o FFY HFYEE olhe Fig. 650
dehigith Fig. 6523 E AASFI+FA+BAAcl AXG+FF+ FA+ 45
#, FF-gAonehins), FT+FA+AFF A5G L QAL+ HF 43 gl
Fhol 2L 8% AoleL nel 4359 Aojd] tFF WYL AN
o},

5) Staphylococcus qureus

Staphylococcus aureus TFE FF+WMFAN+3J53p+ 20| 2}, W Zp ok
M A+uA}, FF+@2+ B2 +Q0|), WA kG F+ @2+ Z A, Wzpofs
FE+dZ2+3A, WA FF+B2+2W A}, FT+B24NZH+3%}, FIF+AR+
NEA+2 02, G2+ WA+ 5 3+ Qv 2p Aok A2 Z A+ 52, WF G
M+ 2 @ WA}, W+ BT+ 2+, Waobe R T Xxp+ Qu|x}, wabohs
Bx+x2+o w2 o] witel o3t AR on, o) FFe YFATEZ o}
¢ Fig. 66°) Wb Fig. 6691 WE2W Staphylococcus aureus #5& 3
S+ BE+d 2+ N2 2o st 92%9) Ao] AHE BGT, wWatok+gT
rRZ+AL Uaeh B+ 2202, WAz WI A+ B2}, W3
+HZA+=A T ¥ ot 90%9] Aol AIE, WAF+FF+YFAY+L
PlZke] Z3te] o)3te] 85%9] Ao} AHE Ho o] #Fe Aojd MEL A=
A9 & Jteds Byt
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Fig. 65. The growth of Listeria monocytogenes was controlled by fourth
combinations of natural products, designated pannel (a), (b), (c) and

(d).

- 126 -




(a) (b)

|
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Fig. 66. The growth of Staphylococcus aureus was controlled by fourth
combinations of natural products, designated pannel (a), (b), {c) and
(d).
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6) Streptococcus mutans

Streptococcus mutans TFv A+ @+ 7]|+50t 5o 2o o3}
4 control Bt} A 7ol AsfiHNew, o #359 Aol TS oz Fig. 67
o Yehsit,

7) Vibrio parahaemolvticus

Vibrio parahaemolyticus @5 2719+ 7)+guw+8d 2 713+
B+ zpop |+ Ful+ A48T oA+ 9+ )+ 8E, FuigA+
Ba+zel Fol+Fu+GA ol Fo| 23] 23ty controli® Bt A& o
ARHANLH, o FFo HFHYEE ot Fig. 689 JElAT. Fig. 689
sty 27+ I+ 3+ A B +FugA WMo Zo|l xFo] 95%9)
A &S B Vibrio parahaemolyticus® F3FE AL S93tA Aol 8 £ 9
=2 B4,

8) Bacteroides fragilis

Bacteroides fragilis 5% 3+ LA+ W2 ok+ © n| &} 31T +AA}
A+ oke b, FF AR+ Y Zpof ) AR AF W Zp ok Q@ ] Ap+AbSS A
APA v 2 oF+ @ U A+ b, W aboky @ W Rp+ AR R+ 2}, B+ AL+ R ok
"L, BE AR 2 op b g+ AbAL A + i A o +3m ), ARARR+ W Aok ©
O 2+, APARRb+ 9 2ok Q ] Rp4 iz}, Wi Rkt Q W Ab+ALS R4 R}, BH 4w
e+ v A+ 52t FF+ WA+ D Ff4mal, GF+AAA+Q U RS ST+
AARA AR R 72, AR R S Ham At Bol 23 93] control?
By Ao AAENeH, o] #F9 4F Aol AEE ol Fig. 699 el
Wt Fig. 69°1 wWawW, g +aAzE + Wzt ok+ b ARALR}+ ¥ &} of+ @ m] 2}+
S4B F DA U A AR, FF+ AAAAFRERY ZFEL 85%9)
Aol &S B o] FF Ao Wy FL &A% H F UL Rez AR
€t}
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Fig. 67. The growth of Streptococcus mutans was controlled by fourth
combinations of natural products.
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Fig. 68. The growth of Vibrio parahaemolyticus was controlied by
fourth combinations of natural products, designated pannel (a) and (b).
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Fig. 69. The growth of Bacteroides fragilis was controlled by fourth
combinations of natural products, designated pannel (a), (b) and (c).
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D.O. analysis®2 ZZte] HAAE 300g9 3% FHF 1600mlE Eo
N % F28 45 FEES 500ml2 3t A82 A g5 gaksiz o
&4 2 Linoleic acid 1g°] Tweend0 2mls} ZH<4, 283 24z A28 3mlS
H7hetel HEFL 0 mz F F 37CY FL2A Feliong H7bstod DO,
o ZAE Ao, BEELZAE 4 434 A 0.02%9 BHA, BHT,
23 B-carotenes A8 HANEY Fxo wWE P35S Area Under
CurveE H| g o™ 1 ZHES Fig. 709 Jehyiach
SENE BAYPH oot 0 FY FANEL BHY T AUCE A4ste 7]
&9 ¥4 84l BHA ¥ BHT 53 #Hlasgde o $ul, A545L 34
3l8o] Ae BYon, %, W HEF, U, AWy dAxS, 9ZA),
B3, g, A9, ovlx, $2 Fu, An, T4, B2, o9, Az, 24, @
#H %<& PB-carotene Bo} & Ay dehdd. a8El3, A3 M3z 8
15 B-carotene®] it wlsd F3E vehugoen, ovx, B, 7
<, 85, AAAEFE P-caroteneBtl g FAEHHS el AAQANE F
A= F4tstE o] B-carotene BF 73 A A S0 Bol ¥4 #FAFHA Y UL
Brtolyz, ROSE A% AAFAQ7 7158 225 288 € F dged, 4
FEHEA, FxAAFTY tddoz Ao 7% Aoz A HY, 30714 9
AA4E 2] AUCE Table 13 7t}

N
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RADIX (492.97), CRATAEGI FRUCTUS(363.42). CORNI FRUCTUS (984.50),
PUERARIAE RADIX (495.21), SCUTELLARIA BAICALENSIS GEORGE (429.41)

Fig. 70. Comparision of antioxidative capacity by AUC of each natural
product analysing D.D. analysed method, designated pannel (a) to (i).
Numerics mean AUC values.
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Table 1. The AUC values of natural producis analyzed by dissolved
oxygen method

Natural Natural Natural
No. AUC | No. AUC | No. AUC

products products products
1 | BHA | 1656.80 | 12 33 682.05 | 23 a4 537.52
2 |{BHT 151658 | 13 | 9 & | 66505 |24 | & A 532.32
3 = "} | 104524 | 14 Z ¥ 658.23 | 25 I g} 509.67
4 (A 5 f| 98450 | 15 |2 W) A}| 65237 | 26 |A A = ! 49797
5 4 % 94158 | 16 F & | 64047 | 27 4 & 495.21
6 |9 & oF| 78873 | 17 % 601.10 | 28 3 7] 492.97
7 | F B 78792 | 18 A 59223 | 29 |7} 2 ®l| 48528
8 |& & #| 78320 | 19 | 7] A| 56886 | 30 |2 6 =A| 484.36
9 |4 ¥ 3| 72328 | 20 = 2 | 55793 | 31 7z 450.27
10 | = | 69586 | 21 |2 7} 9| 55590 | 32 3 = 42941
11 |9 2 2| 69586 | 22 A ZF | 53944 | 33 A AL 363.42

- 138 -




L}. ORAC method o 2% 3o &3

Indicator protein® 2] B-phycoerythrine(B-PE)S A}83}9), Hy0,9
Fe'’E free radical generator2, 12 i control standard2A & 6-hydroxy-2,57,
8-tetramethylchloroman-2-carboxylic acid(Trolox)& AH23slo, QA= ¥JL
fluorescence spectrophotometer24 5% & 22 565 nm(emission)® 540 nm(e
xcitation)ll A FF =7t 0(zero)7t € wW7tR] Fig. 7161 £33l &P Qo o
B o] o3t ORAC value € o}l Table 2¢) et}
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o
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Fig. 71. Evaluation of ORAC value for natural products with ORAC method
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Table 2. The AUC values of natural products analyzed by ORAC

method.

No Natural ORAC(unit/ml) |No Natural ORAC(unit/mi)
Products Products
Trolox 50| 15 L7y 4,983,287
vitamin C o5 16 ALZE 4750.249|
(1uM)

! A 6,650,652} 17 24t 4,719,880]
2 A3 6481262/ 18 | o=t 4,703,458
3 ) 6,339,188| 19 AbA} 4,696,068
4 ug 2} o} 5,792,086/ 20 oz 4,358,217
5 ] 5,721,820| 21 Qv =} 4,118,254
6 kil 5,702,299| 22 e 1,229,120|
7 Az 5,595,399| 23 =3z 348,266
8 Ax& 5,528,701 | 24 2 108,560}
S 3} 5,457,561| 25 = 8 57,640
10 A} v 5373740 26 | A#%% 46,285
1 LS 5,361,377| 27 332 35,707
12 =3} 5,341,602| 28 %7 23,892
13 F7) 2 5,229,881| 29 AEE 16,663
14 2 ) 5,157,748] 30 W 2 3) 8,021
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t}. Hydroxyl radical A5 32 ujm

232} o] HHPAIE 2] hydroxyl radical 24 BEE Zzbe] AAANELS 100
W 84se] TBA Ho2M 2F3UT 1 24 S Table 391 Lhehuigich
48 $9¢ yehnatsis AUCSY 495 Hol7t AL, ol TBAS
PO BE free radicaldl 258 53 @ ¢ Qv WEoz Amdy.

2}, Az} F9%(DPPH method)s &34

WAoo o@dwtd ez DPPH(aa-diphenyl-B-picyl-hydrazyl) 16mg
£ 100mie] FFWgged =0 F dr¢) 100mlgl FF+4E £§59 Whatman
filter paper NO.29| <33}, o] oJA(5ml)o] € A|EE Membrane filterel
A#g ImlE EFE T 528nmollM EBx9] ZAAE FESHYT
DPPH &3t AHAFA=Te AYPL 528 mmolAd F359 ZHAE  linear
regression 3t} 712719 ddigtez FURHE wusgor FFeAY P
-carotene¥ Bl 3RS W, 1y, A, A3, BE, S4F HI¥, AFH, @
H, B3, dA{F o] B-carotenet}h FAksiEe] 23 Aoz Yeiyd. X3
L P-carotene®E T FAtstFHo] F AAAZe] e AL Jdozry g4l
A9l Mol F8FES TEF don, ek FE4 AbEol FHed Re
AR EY. FREVE #F2deE 718719 HUAE  Table 4 o n¥EHPoH,
71€719 AdArt €45 Fisige] & AL e
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Table 3. Comparison of the eliminative activity of hydroxyl radical with
natural products analyzed by TBA method.

No| Natural products Ellm;;r;\tmn No| Natural products E“m(';?uon.
1 0.02% BHA 91.864 |18| THEAE FOLIUM 68.210
2 0.02% BHT 91239 | 19| CORNI FRUCTUS 64.956
3 | 0.02% B-caroene 00.864 |20| PUERARIAE RADIX| 63579
SCHIZANDRAE 90.738 ASPARAGI 62.453
4 FRUCTUS 21 TUBER
GERANII HERBA 82.478 CIMICIFUGAE 61.952
22_ RHIZOMA
GALLA RHOIS 82.353 |23| LYCIl FRUCTUS 58573
PHELLODENDRI 81.977 ASTRAGALI 56.946
/ CORTEX 24 RADIX
ANGELICAE 81.727 AURANTII 51.940
8 | GIGANTIS RADIX 25 NOBILIS
PERICARPIUM
SCUTELLARIA 79.474 CRATAEGI 51.815
9| BAICALENSIS 26 FRUCTUS
GEORGE
- PAEONIA 77472 | COPTIDIS 46.558
10 JAPONICA 27 . RHIZOMA
11| EPIMEDI HERBA 77.472 o8 CINNAMOMI | 45,181
- _CORTEX
2 GLYCYRRHIZAE 75.970 pg| MORI CORTEX 40.676
RADIX RADICIS -
3 SOPHORAE RADIX| 75970 20 BEIAMCANDA 39.549
CHINENSIS
14| CHELIDONIUM 73.842 31 ACORI GRAMINEI| 38924
MAJUS L. RHIZOMA
NELUMBO 72.966 EUCOMMIAE 38.173
15 NUCLFERA 32 CORTEX
GAERTNER
ACANTHODANACIS 72.591  ATRACTYLODIS 3.880
16 CORTEX_ 3| RHIZOMA AdLBA |
17 | SOPHORAE RADIX 70.839
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Fig. 72. Measurement of antioxidant capacity by DPPH meathod
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Table 4 . The absolute values of slope for each naturai products by
linear regression

Absolute values of Absolute values of
Natural Natural

No. products Sk)pi, No.- products slopt-as

(x 107) (x 107)
1 4 21.900 12 R 1.286
2 |1 72 2 16.048 13 3 A 1.238
3| 3 9 1.857 14 ) z}of 1.214
4 W Z 1.643 15 AR 1.000
5 | %% 1.582 16 FI2d 1.000
6 | A%XE 1.445 17 5 A 0.319
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Table 5. Amounts of aromatic compounds of natural products measured

from 280 nm with spectrophotometer.

No Natural | Absorbance No Natural | Absorbance No Natural |[Absorbance
products | at 280 nm products | at 280 nm products | at 280 nm
1| AFF 2.9862 11| =4 2.5094 21 99 2.4874
2| H=A) 2.807 12 =3 2.5002 22| #& 2.4872
3| Az 27826 |13| o719 | 25002 [23] XA | 24868
4 =z 2.7696 14 Ay 24994 24| 49y 2.4836
5 |z 2.769 15| &9 2.4956 25| A5 2.483
6 7] 2765 |16 F%F 2.4934 26| &R 2.483
7|1 L7 2.7636 17| ArH 2.4934 R ER 2.4796
8 24 2.7598 18| 39y 24932 28] 2y 2.4618
9 3= 2.594 19| <vt 2.489 29 #71% 24138
10| < 9=} 2.5142 20{ 3 2.4876 30| #H& 1.6254

Table 6. Amounts of total phenols for bearing antioxidant effects of

natural products.

Amounts Amounts . | Amounts
Natural Natural . Natural
No of total [No , of total |No of total
products products products
phenols(%) phenols(%) phenols(%)

1| &% 0.1836 11| #E=x 0.1746 21| <uj=t 0.1728
2 3} 0.1825 12| 34t .0.1742 22| AFARAE 0.1727
3| A 0.1801 13| 38 0.1742 23| +71 A 0.1703
4 z 0.1798 14| =xb 0.174 24| % 0.1699
5 2 0.1775 15| 9= 0.1739 25| &7 - 0.1663
6| 93k 0.1773 16| 33 0.1738 26| Ax 0.1656
7 AEF 0.1766 17y A= 0.1736 27 9= 0.1647
8| S¢H 0.1763 18] ¥ 0.1734 28| L.w=} 0.1592
9 v} 0.1754 19| 34 0.1734 29| 93 0.1578
10| ARz 0.1747 20| 2713 0.1729 30! A 0.1577
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Fig. 72. Comparision of antioxidant capacity of second mixed
natural product with AUC. Numerics were deginated as Area
Under Curve(AUC).
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Fig.73. Evaluation of ORAC value for second mixed natural products
with ORAC method. ‘
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Table 7. The AUC values of second mixed natural products analyzed by
ORAC method.

Natural Natural
No ORAC(unit/ml) [No ORAC (unit/ml)
Products , Products
Trolox 50 5 2t2+8teH 8,677,691
vitamin C 6| a=+20tm | 8,051,464
{(1uM) 25
1 | S Eror+ATBMTIL | 14,399,874 7 | EWM+0IX 7,522,565
2| 0| X+=i} 10,952,138! 8 BHE+ 2 X 7,502,971
3| IH|+=X} 8,977,249| 9 2 32+8 )| 6,866,732
4 ELE--S I\, 8,771,909} 10| UH=toryZiuH 6,818,472
5| E2+8u 8,677,691111| gt+atS 6,744,536
6| E=2+20H 8,051,464 12| AT+ {l2 5,609,391
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Fig. 74. Measurement of antioxidant capacity by DPPH meathod of
second mixed natural products, presented pannel (a) to (m).
Numerics are slope from linear regressionresults of each natural product.
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Table 8. The absolute values of slope for each second mixed
natural products by linear regression

Absoiute Absolute

No values of|No values of
Natural products . Natural products

slope . slope

(x 1079 (x 107)
1| 22+32i1X [7754.761]|31| HN&T+8)| 20.245
2 Eed+ Akt 6902.380| 32 S IHI| + & 19.716
3| &t=x=2+201A [1486.666] 33 sRor+ 232 19.111
4 HAUF+= X 66.895 |34 SAA+ A2 18.597
5 Z2+&He 60.976 {35 S+ HTR 16.952
6| SYA+HIFH 56.023 |36 A+ B 14.536
7| HAs+AT] 55.711 |37 22+ X} 14.097
IIEEEEE - 41.523 {38 &I +&D] 12.914
9 g=2+a8ds 35.21 |39| HAS+MER 11.919
10} <L0lXA+ED| 35.069 |40 &+ A2t 11.814
11| dtSF+i=3l 34.578 |41 S xX+201 A 11.686
12| SHAs+&E& 34.028 (42 13+ED] 10.684
13 Eo+ED| 31.997 (43| 20| XH+2 =21 7.98
14 <LOHU|+&D]| 31.747 |44 =XH+&& 7.8
15 22+s0t 30.2 |45 22+EES 7.235
16] &IO+HAS 29.514 |46 I A+8i= Xl 6.442
17 s+t 29.004 |47 Eei+20| X 5.56
18] &3+HIA=H 28.992 (48 G+ R 5.104
19] &+=R+ED| 27.288 |49 SHE+ED] 5.088
20| Eui+ AR 27.1 50 Eat+dte R 4.766
21 OH Xt or+ & )| 26.366 (51| Z2+HWI3XY 4.642
22| ZE2+HI=R 25.545 |52 - | X+ & 2.875
23| ZZ2+2201 % 24.924 |53 SH+8d 2.204
24 SE+ED| 24.642 |54 S+ 8ted 2.204
25 22+ g} 24.630 [55 =X+ oA 2.15
26| EZa+aT| 23.852 |56 &I+ e 1.973
27 HIO+ED| 22.819 |57
28] &2+atul) 22.135 |58
29 2I+ES 21.885 |59
30 Z2+24xE | 20.607 |60
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Table 9. Amounts of aromatic compounds of natural products measured
at 280 nm with spectrophotometer.

Absorbance at Absorbance
No. | Natural products No. | Natural products
280 nm at 280 nm |
1 =+ 3.385 41 O+ 2.613
2 MEL+Z2 3.312 42 SEIT+ AL 2.613
3 ST+ 2.931 43 SSH+HEHT 2.613
4 dES+LX 2.763 44 AFT+83 2.613
5 = X+ & 2.756 45 El = +Al2H 2.613
6 E3+birR 2.729 48 &+ 3| X 2.613
7 Eea+ite 5 2.716 47 O &} b+ A 1) 2.61
8 1 oH+&3 2.687 48 2 E+A2E 2.613
9 B+ 2.674 49 A= S+ AR 2613
10 20| XH+=X| 2.674 50 g32+=s1 2.611
11 S s R 2.659 51 BX+20( &t 2.606
12 WXtor+ At 2.659 52 2 J|+201 Xt 2.605
13 ated I+ & 2.659 53 ol X o+ Q@ Hif Xt 2.601
14 el + @ Hif X} 2.659 54 Z22+201 & 2.600
15 = X+ 2 8l Xt 2.651 55 & E T +8HE 2.600
16 W+ = 2.647 56 S nf+=xt 2.6
17 S+ ARZE 2.647 57 U+ 0 Xt 2.6
18 BH Xrok+ 7 3} 2.647 58 22+ % 2.6
19 BE+2E 2.647 59 I += Kt 2.6
20 S+ A2t 2.647 60 - X+ 20| Xt 2.6
21 IO +2 0| Xt 2.644 61 SAH+L2 2.6
22 BHol+ 20T 2.644 62 SHEP O+ B E 2.599
23 Yt+otEE 2.644 63 S+t 2.597
24 S S +EHu 2.641 64 B 2+2HH Xt 2.596
25 23+8D| 2.641 65 LUK XH+ <2 0| At 2.595
26 =X+ 01 A} 2.639 66 o X5+ 2por 2.595
27 ME+HEX - 2.636 67 22+E A 2.595
28 SHIRH+B = 2.633 68 = X+ =2 T 2.593
29 SAH+AI| Xt 2.633 69 S & ob+ & )| 2.589
30 SMET+MLS 2.63 70 B xtok+ 83 2.588
31 At += X} 2.63 71 SYH+82 2.587
32 LI +&He8 T 2.63 72 YN X} O+ &} i 2.587
33 22+ Xt 2.63 73 W Eol+ZaFat 2.58
34 ME+EZ 2.63 74 SA+& 2.584
35 2L U Xh+8H = TH 2.625 75 283+201 X 2.583
36 SIHE X 2.624 76 SO+ 80| 2.579
37 HE+2X 2.619 77 = X+ 8| 2.579
38 AU+ 2t X 2.619 78 8]+ b &t 2.579
39 o &+ 40| 2.616 79 g =3+135 2.579
40 =22+ 8t ed 2.613 80 @I+ 28l Xt 2.577
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Table 10 . Amounts of total phenols for bearing antioxidant effects

of second mixed natural products.

Amounts of Amounts of
No | Natural products Total Noj Natural products Total
phenols(%) phenols{%)

i A +2d .23 41 HE+ES .20
2 SlUs+8= .23 42 8+ 28 .20
3 S+ HH .23 43| YR+ 2AX .20
4 ST+ AU2 .23 44| s+ d=R .20
5 | skatoly gkt .22 45| DI8h+ AT .20
6| AU+t .22 46| 20HT] + Arw | .20
7 AR + 1| 8} .22 47 2=+ 13 .20
8 | BHAS+MHFT .22 48 WE+ =X .20
9 | HXx+uyEQL 22 49| 2It0 + =X} .20
10 SUL+ =3} .22 .1 50 WHE+BX .20
11 oty A7} .22 511 &I+ Xt .20
12 BH N OF + Ab2F .22 52{ &tei+ @] .20
13| SYB+UULT .22 53] QHHXH+ & .20
14| S+ 207 .22 54 Eel+ QU T} .20
15 U+ = .21 b all+ 2 .20
16 28+ 0| A 21 56| SHEOF4 UNE .20
17 a3+ Ax 21 57 g+ =3t .20
18] A9+ 2Dt 21 58 el + 3] .20
19 B+l m .21 59! &M+ =3 .20
20 B Eor 4 2t 32 .20 60| IOk 4 Bt7) .20
21 oY A OF + XTI .20 61 AT + 2t .20
22} WIEAMW+ZE .20 62| atei+ Quixt .20
23 B2+ &0 .20 63 az2+@x .19
24 S+ &) .20 64 SN+ EE .18
25 22+ 23 .20 65| WXor+ QHf X} .19
26 SUT+ Y .20 66| E=S+22HIXK 19
27 SAIE+ =3 .20 67, =X+ 22U .19
28 | Y= + Al .20 | 68| WA+ a ) .19
29 SHAYOF + & .20 69, uwixor+z:3 .19
30 S AFOr + 1] 8} .20 70| LU X+ 20| X 19
31 B2+ AtUHTY .20 711 QUIX+ = 7Y .19
32 232+ 87 .20 72| E2+WMBIY .19
33| 2oth+Lui Xl .20 73] #Xor+xE} 19
34 a3+ .20 74] &3+ 201X .19
35 WE+ 5 .20 751 UL+ B=E 19
36 2ol + 2 .20 78] =X+WI R 19
37 22+ 201l .20 77, =X+ 22004 .18
38| AU +A&=5 .20 78] BE+HIIY 19
39 A8+ =3 .20 78] HESAt+BX 19
40 U3+ AE .20 80| 2JtIl + 201Xt .19
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Fig. 75. Comparision of antioxidant capacity of third mixed natural

product with AUC,, designated pannel (a) to (d). Numerics mean AUC
values.
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Fig. 76. Evaluation of ORAC value for third mixed naturai products
with ORAC method.
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Tabte

The AUC values of
products analyzed by ORAC method.

third mixed natural

No Natural Products ORAC (unit/mi)
Trolox 50

vitamin C (1uM) 25

Bl Et—caroten 10,257,612

1 S+ 2+8D) 15,436,691
2 S+ H+8D) 15,013,422
3 S0+ &+=3 12,611,450
4 S+ O+ 2 11,105,843
5 Da+ESHA+XT 829,559
6 D&+EI+= It 2,504,586
7 SXH+S =+ 2 XY 43,398
8 S AH+AUT+ I 3} 25,647
9 o+l =2 1+ <2 0] Xt 19,133
10 MEF+EE+BE 50,506
1 L0} X+ QA= X 331,365
12 LSO+ MR+ X 44,355
13 SSEA+NJ+HNGK 21,781
14 S+ A+=I} 7,573,388
15 gHel+ Q0| X+ &t 36,755
16 Ui X ot4+ @ 0| AH+= X} 42,400
17 U+ Q0| A+AL K 36,623
18 BRI S+ME] 39,910
19 SOH+ESE+= X} 27,294
20 8 3+20| X+ AHAL 39,467
21 2+ I+8 0| 43,912
22 20| K+ 4t 4= R +UH X ok 26,941
23 2 S+ oA+ E et 36,755
24 O+ S+ X 80,536
25 20| Xh+ AF AL+ 81 X} oF 99,751
26 g3+=X+20i X 162,137
27 LOIX+E A+ A X S 102,208
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Fig. 77. Measurement of antioxidant capacity by DPPH meathod of
third mixed natural products showed pannel (a) to (h).
Numerics were deginated as absolute slopes.
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Table 12. The absolute values of siope for each third mixed
natural products by linear regression

Absolute Absolute
. values of values of
No| Natural products No| Natural products

slope slope

(x 1079 (x 107

1 | QOT+ERA+UAO ) 53,752 | 15| LOIA+A=+3 2| 16.828
2| QIT+ES+ESE | 46.088 (16| EJl+=I+E= 16.028
3 | SUM+EO|+uHAOr | 38426 |17 HI+&EJ|+&3 15.383
4 S 3+30+88 38.390 | 18| &=2+20|AH+4&tx5= | 10.811
5 | oI+ RO+ 82 | 34119 |19 EIl+=x+82 10.811
6 | EJ|+ES+ACE | 31,459 |20 HI+=I+82 8.602
7 g+ + 8 27.121 121 AU +=X+83 8.602
8 | HIXIF+=I+A2E | 26.835 (22| 83+20I1 X+ | 8.526
9 | PR+ EA+2AE | 20.05 |23] SAFE+=xI+ES 8.319
10| S3+8W+8)| 18.5 124 SZFX+EI+8S 8.116
11 HIO+&D+2 = 17.607 |25 EII+2A=+8=2 7.847
12] a2+ 0+ | 17.604 (26| E3+2L0IX+AHAL 7.809
13| A A+ E+4hR | 17.266 |27 SOH+=sIH+&3 5.85
14 2Z+SLH+3D] | 16.919 28| U+ EZS+2)| 1.730
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Table 13. Amounts of aromatic compounds of third combinated natural
products measured at 280 nm with spectrophotometer.

No. Natural producls l;t;sgégag;e No. Natural products A;l:sgégaggje
i L0 X+LIJH+8 3 2.5280 41 S+ ATE+&T 2.3860
2 BHoH4+ Q@ D} 1| 484 & OF 2.5270 42 =T 22 2.3840
3 e+ @I+ B 2.5240 43 G+ T ROk 2.3830
4 SO[+ 2+ X ot 2.5240 44 Z0+8el+ 8] 2.3810
5 2+ 2+8 2.5180 45 B+ I8 2.3800
6 fHR+= X AR 2.5180 46 R+ 22+ 8T 2.3780
7 BuL DI+ B 2.5180 47 Ll e RS RHES -] 2.3780
8 LI+ 2 I+ Bk 2.5180 48 S+ &0+ 3) 8t 2.3780
9 SO+ 3+ 82 2.5160 49 ST+ U+BD 2.3780
10 QLI+ S+ Y B OF 2.5180 50 S92+ I+ 8] 2.3780
11 EiuH L Bigd 4 B R OL 2.5180 51 s031a+88 2.3750
12 LSRR 2.5160 52 = X +2h 2+ 8 2.3730
13 Bred+ 24 JPOE 2.5130 53 S+ +2H2 2.3730
14 H K&+ K+ A2 2.5130 54 = T2 2+ 80 2.3720
15 QU+ E U & 2.5090 55 = X1+ 8 QF b W 2 XY 2.3720
16 EJ|+E S+ ot 2.5070 56 SA+EI S 2.3690
17 Bul+ S+ 2 2.5050 57 =AU U+ 2.3640
18 LOjXH+E | +E8E 2.5050 58 WEH+N T +2 2 2.3630
18 O+ I+ 2.8080 58 ArZh+eixbeky Bl 51 2.3600
20 SO +EZ+8 0] 2.5050 80 =X+ 23 2.3570
21 S0 Kb+ 8D+ ed Jpor 2.5050 61 = X+ AHE T+ D &} 2.3510
22 SIZ+8D+ i NO} 2.5050 62 = X+ A3 B 2.3380
23 B4 gDl el Kok 2.5030 83 Ared T+ 3 Sh+ 2 ab 2.3380
24 HR S+ 2R+ A2 2.4880 64 S+ BU+201 K 2.3370
25 SO +E et 2.4860 g5 Apgh+S A 4o Xt 2.3330
26 EHL QO A+L I 2.4840 66 WIS R+ K 2.3330
27 EHS+8I|+EY 2.4570 67 A2+ S+ 31 8 2.3320
28 BHOH 4+ @ I+ 80 2.4550 68 Ab2h+aked 4 T & gkat 2.3320
29 B+ LOIA+E S 2.,4380 88 EXE A 2.3300
30 = A+ AR b B ROk 2.4220 70 2 A A R B 2.3300
at = X+ Al 2h AR T 2.4140 71 Atul |+ ul & OF 2 OFEY - 2.3260
32 =X+ S S+ 2 2.4040 72 £ QiR R B gelE i 2.3260
33 S0h Ak 87 2.4020 73 E2+WIY+B = 2.3260
34 A+ B+ B 2.3940 74 21+t 9l g 2.3250
35 DA+ EEH =T 2.3840 75 WaY+HE+QOI T 2.3250
36 ST+ 2 2.3840 76 s+ ME =0 2.3250
37 S0+ &+ 5T 2.3840 77 At 8t D]+ 8 EHot 2.3230
38 Date =+ 8 D) 2.3840 78 Argt+ &R+ B oratt 2.3230
39 =0+ DM+ 1} 2.3870 798 =5 X+ 8+ B Bok 2.3230
490 SFA+& T +8 D) 2.3870 80 £ |+ AT 8 Aok 2.3190
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Table 14. Amounts of total phenols for bearing antioxidant effects of
third mixed natural products.

Tmmtts Amounts
No.] Natural products of Total |No.| Natural products of Total
’ phenols(%) phenois(%)

1| §3+U2+201 % 2042 (41| “Et+=R+200 K .1938
2 | d¥bi++Ey 2039 142 P ns-sang ¥ .1937
3 | BIl+aOj+Re} 2022 |43 | Alet+2E+T 1) 8} 1934
4 Al 2h+ 84 Xroky 1] 8} 2014 144 | wiR+ @ T+ L0} .1934
5 83+=X+201 %0 2004 (45| Si+OI+S94= 1934
6 SA+II+ESH 2000 46| SA+EI|+4uT .1933
7 | SEni+eixoky DS 1998 147 RS+YUSU+BE .1932
8 S8+ 1987 |48 A&+ E O} .1932
9 XA+ E 4987 |49 E=X+AI+EBYR .1932
10| §2+aE1+2] 8} J977 {50 ARG F -+ .1930
11 Ar2t+2 21+ 3] 3t 1976 |51 =XHARHR D] .1928
12 | Abeh+2buij+8) X}po} J973 |52 SX+3OI+uimSl 1927
13| #I+uiZok+ 8} 1973 |53 SH+801+1 3 1927
14 Abgh+ 3] S+ S b2 1971 541 8I+¥iEetyZUY .1927
15| SA+4SH0I+) 8 JA970 {55 Al+@I+S2= 1925
16 X+ A2+ 8 1964 |56 Ar2H+S |+ 8 | .1925
17 ] SI+YA+4uY| 1964 |57 | ARt+Au+I| SR .1913
18| HiE+UHP I+ R 1964 (58| YA+WIj+uixSE .1909
19 ARZHGH+SYR 1864 |59 Algt+8D|+AMuT .1898
20 2+ X+ 1663 [60] fD|+AWMOl+SObA .1895
21 E$3+UHBU+= I 1962 |61 =X+ Aph+ul X ok .1845
22| WEA+WII+= X 1962 162 +0| X+ 2H) .1819
23| iy xRet+Zora 860 163] W+ S+uizol .1818
24| xR+ A3+2011 1959 164 &I|+ES+EFCE .1818
25| HEXMH+BX+=3} 1959 165 ®U+2HT+M2 .1818
26| HI+uB+SYH 1959 [ 66| SW+ED|+9NXOr .1815
27 Ab2H+ S22+ 31 8 1959 167 S+ 3+t .1812
28| SX+AYUI+3SSH 1958 168 =I+Ser+8D| .1810
29 =XH+82(+1) 31 957 |69 HWM+20i0|+8)) .1808
30| WA+ RI+UBNY 855 |70 s+ .1806
31 = X+ Ap b+ 80 T 1953 |71 =X+ 2+8D| .1806
32| Algt+uiXchygopa 1952 (72| S+ N+ .1800
33 | Alun+si oo | 1950 |73 XTI+ 2 1799
34| WSB2MU+=XU+2201 1 1949 174 Sul+ Q)+ 2ted 1796
35| SX+4uD+g 1945 [ 75| SYS+HBET+E2 1795
36| SA+atuill+ul Xk 942 (76| YWEIP+EO+A2 1795
37| SA+HWI+SYH 1942 |77 =0Hae+20] 1795
38| HIBIH+BX+201 X 1942 [78 AN+ BEH+ =R .1794
39| A+ F+uixol 1938 |79 S0+ 8+ 1794
40 | =Xp+otudill+sd Xor .1938 80 QJ}IIIL!DH“—.""‘ oF 1791
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4. 4 F79 AdYE =¥

7t 4 #FE Aot 43 T sy

feld AL HFHoZ JIAUNES 4 FHE HTEEA 58 759
A7 £ 84 2 FAT A A 84L& FEFHPeH, & 3 g3
A7 2 A BAEL =ole 471A ¥ diste 88424 93 AUC(Area
Under Curve)7 8ty A3 HE vludty FFo A nxe= 93%S HES)
At

1) L. acidophilus® 4% &3 &35 zte 4 71A 29 32ty

EE4ALE EA YA 9% 43 widt 2B FAHELE Fui+ g
+AZE+=Z A7 85.972H M B A2 UHRN, Lo g Fup+ FE+F
= +719] (518.76), &2+ 3+ +A9(502.36), d2+=2+3F+ A3 (495.48)9]
M A2 (Fig. 78), L. acidophilus® A% & &x71 7v4 Uygd 2% 7
Z+ER+G2ATS 2Ho2 2T AUC 1166120 42 WA S aHatsa
o] Z% Ao Jehth FasiEe] T ol nEa MFY AF AF &3
Bt dXste AL otd AR detgoy 29 o2y Edd wg o
tAl AHEE 4 US He= Asdh

2) L. plantarium?®] AAZAZAAH/E Zte= 4 /IR 2T 9 345

SE4AE EAYA 4§ 43 uiF ALY FAAIHLE AEH+
Ao+ Hx+3AL] =¢o] 650224 MY A e, Loz A

Wz} ok+ @ &+ 3% X1H(620.19), AbF+¥ ke @ 2+9 0] 2H600.70), AFFr+3A +
-+ 21 0k(553.3), AAF R+ A+ F B+ E(522.3), NHFFrFe s W Zof+ g3
(621.15), A F+352+w 2 eF+Q u]2(503.3) ¥ AFF+E+8A+ 29
(477.2)9] X2 Vet om(Fig. 79), Aba-fr+9 3 ok+ 3 2+ 35 21620.19), Abs=H+
HA+FE+29 A (477.2) € AFH+Z4+F @+ E(522.3)9 23] L.
plantarium®] 3%E& @AZA FRAZHLH, o] i3tz gz AUC
1166120 41~53 Wl A= 73 Rez Yeygy, F4433dm 44 &2 15
T dAFAE FRey, A dF FL&9 gFFgL BIgY.

)
=g
A~ O
T
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18
16 - THEAE FOLIUM.
BAICALENNS

14 4 —fr— CIMICIFUGAE RMZOMA:

D.0 (pzm)
+
:
;
E

CORTEX(502.
~@— controt (116.61)

QN H» OO0 ®
E

4 30 60 90 1&0 150
time (sec)
Fig.78. Comparison of antioxidative capacity with AUC of fourth
combinations of natural antioxidants used for coulturing L. acidophilus.

Numerics in brackets are designated as AUC values of each
combination.

(@) (b)
1% 18
~@~ CORNI FRUCTUS: THEAE FOLILM- -4 CORMI FRUCTUS+ PAEONIA
14 { 4 16 JAPONICA+GERANS HENBA+
FRUCTUSUTI s SCHIZANDRAE FRUCTUSIN0.70)
12
& CORM FAUCTUS: THEAE FOLAM =i~ CORM FRUCTUS+COPTRAS
COPTIONS RHZOMA-ATRACTYLODIS 12 RMIZOMA+PAEONIA JAPOMICA
10 RMZOMA ALBA (229 }SCUTELLANIA BAICALENSIS
At
g 8 ~8— CORM FHUCTLIS: THEAE FOLAN: hd GEORGERZ.1%)
< £ 8 ~fiv~ CORNI FRUCTUS: PAEONIA
Q ¢ +GERANE HERBAS
o ¢ a 4 THEAE FOLIME20.19)
4 8~ comol (1141} ~~ CORM FRUCTUS:PAECNIA
—- CORM FRUCTUSSTHEAE FOLINM: 1 JAPONICA SGERAMI HERBA+-
2 - o 2 COPTIONS RHZOMABE0.2)
~#- control {118.61)
0 - 0+ R U
0 3 & 90 120 150 ¢ 3 80 80 120 150

time (sec) time (soc)

Fig. 79. Comparison of antioxidative capacity with AUC of fourth mixed
combinations of natural antioxidants used for coulturing L. acidophilus.
described pannel (a) and (b). Numerics in brackets are designated as
AUC of the each combination.
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3) B. adolescentis 8] 4% £ AR E L 4 729 4tz

B. adolescentis® 473& FJ &< 43 vl 2459 F4asE S
£EMNA EAM(D.O. analysed method)d] olsted ZAHs G e W FA+S YT+
W zrok+ 2k 7 6655524 7t A Aoz e, o 289 4F £ &
T UERT BEY 219 HIFES EYL dxF9 AUCII661)RET 57 iR =
Aol B Aoz UEygt BFo2 SYF+N+7 5+ 534(659.88),
Ahop+ ) Bha 3+ 03] (644.90), AZHFA+EFF +37H60822) o £HRLH
(Fig. 80), B. adolescentis®] A% ZA 5347 A3 JUdd =g 3+
o+ st+53te] 2H 02 controlith 2689 4P FIERE YEUIUTL, gF
T2 AUC 116618 56 WA= A5 e] Fg A2 Jerdth. 3418 o
2 ¥l A AT 4F A% FARAYG X AL ofd Aoz
Uetgtoy =39 gy g w AHEE F d&E AR AT

.1,,,

K
B}

O B. infantise] 4% 53 ENE 2T 4 ANZEY FuHY

B. infantis® 43 & AASA AN 4 59 AANEY 2%
o8 ojFo] 7 4 FFY 2] FUHAS L£ENL EAE ot BAH
A3 =+ATA+H7)+ B2 289 AUCT 6324924 713 Eer o
del 4F£R adE 212 eyt Geos S}+5Yy Ay
(623.64), %3+ 9 22 +71 5]+ Z2(601.81), ZA+MBA+B7)+22 (56049)9] &
N2 Jebtoh(Fig. 81). ol5¢ #4358 2T AUC 116612 5 ¥ A%
A% Rz vebdoh B bifidumts FASEe 3¢ 23d £ 449 iy
7} & Ao2 UEY, free radical®] £A4 9 FAldl A9 7les F4 AE F
2e Aoz AL,
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18
16 -
14 -
12 -
10 1

4 pacomaaronicas
SOPHORAE FLOS+
THEAE FOLIUM+MOR!
CORTEX RADICIS(844.50)

4l seramcanDA CHiNENSIS +
ANGELICAE GIGANTIS
RADO(EPIMEDI! HERBA+
THEAE FOLIUM(S08.22)
EPIMED! HERBA+
PAEONIA JAPONICA+
SOPHORAE FLOS+
THEAE FOLIUM (885.55)

" ANGELICAE GIGANTIS
RADEPIMEDII HERBA
HPAEONIA JAPGNICAT
THEAE FOLIUM(869.88)

D.O.{ppm)

@ control (118.61)

O N 2 O W

0 30 60 90 120 150
time{sec)

Fig. 80. Comparison of antioxidative capacity with AUC of fourth

combinations of natural antioxidants used for coulturing 5.

adolescentis. Numerics in brackets are designated as AUC of
each combination.

@ nEas FouumierED)
HERBA+AURANTII NOBILIS
PERICARPIUM +PUERARIAE
RADIX{823.64)

i} THEAE FOLUMICHELIDONIUM
MAJUS L+ASTRAGALI RADIX+

A iEAE FouuMscHELDONILM
MAJUS L +AURANTI NOSILIS
PERICARPIUM +PUERARIAE
RADI((S01.81)

’ THEAE FOLIUMCHELIDONIUN
MAJUS L +ASTRAGALL RADIX+
EPIMED! HERBA (832.49)

B.O.(ppm)

4 cortroi pr80)
T T v -

0 30 60 90 120 150

time(sec)

Fig. 81. Comparison of antioxidative capacity with AUC of fourth

mixed combinations of natural antioxidants used for coulturing B.

infantis. Numerics in brackets are designated as AUC of the

each combination.
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5) B. bifidum®] 4% &7 AF}E Zt 4 A ZTY a5y

AL EAY(D.O. analysed method)dl €13t A|gg A7 AA{+
FRH+ARE TR Z2F o] 6944324 714 ¥4 Jeb n(Fig. 82), ol WY B
bifidumel 3% #J AFAE 268 Atk UEo2E AASHATR+EZA+F2
(672.14), HA+ARF+ Abpfr+732(633.03), AAS+3AH+ALZE+ 2 (560.87)2] &
22 ygyon o529 s e gxF9 AUC 116618t 5~6 W) AE %
T Aoz Jegen, §isge] A 2@ APl 39 Roew gy

o

6) ClL butyricum® AZAEZEAETRE ZtE 4 71AZF e a3ty

CL butyricum] %€ AAFA 22N 4 59 FANEY
ZHOZ o]Fol 7 4 FFY 2@ FAAYL SE2M2 BAY) ose] B
Mg Ao A0+ seF A 28 AUCTH 6314524 713 Ehow
dme 4FEY EHE 2102 et G802 SYFRIr ARG+
(626.65), ZZ+AA &+ 2hob+ 3 51(622.36), LY B+2Z+AAS 7 54(620.99)
£ 2 JEISYTHFig. 83). o1& sy e rﬂ:‘ﬁi‘#AUC 116618t} 5 #) A

£ 38 Aoz vehyoh.
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18
16 1
14 1
12 1
10 -

@) neas Fouum
BEIAMCANDA CHINENSIS+
CORN! FRUCTUS+
GLYCYRRHIZAE RADIX(833.03)

i} HELUMBO NUCLFERA
GAERTNERTHEAE FOLIUM +

NELUMBO NUCLFERA
GAERTNER+CORN) FRUCTUS+
THEAE FOLIUM +
GLYCYRRHIZAE RADIX(872.14)
NELUMBO NUCLFERA
GAERTNER+THEAE FOLIUM +
BEIAMCANDA CHINENSIS+

CORNI FRUCTUS(894.43)
-‘» conttrol (116.61)

D.0.(ppm)

o N &~ O @

0 30 60 9 120 150

time(sec)
Fig. 82. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing B.

bifidum. Numerics in brackets are designated as AUC of the each
combination.

control (116.61)

PUERARIAE RADIX+NELUMBO
NUCLFERA GAERTNER+PAEONIA
JAPONICA+SOPHORAE

FLS (&

4} EPMEDIi HERBA+PUERARIAE
RADIX+NELUMBO NUCLFERA
GAERTNER +SOPHORAE FLOS

A 580 neraaspuERARIAE RADIX
+NELUMBO NUCLFERA GAERTNER

D.O.(ppm)
oM

+ANGELICAE GIGANTIS
+PAEONIA JAPONICA +SOPHORAE

FLOS+ANGELICAE GIGANTIS
RADIX (631.45)

oON & O

0 30 .60 9 120 150

time(sec)
Fig. 83. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing CI.

butyricum. Numerics in brackets are designated as AUC of the each
combination.
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7 ClL dificile® 2% As BFHE ZE 4 7M1z 45

ClL difficile®] 43¢ @A ANAE 4 FH] AQVEY 2

)

02 o]Fo] M 4 FTFY =] FUFHL FE2UAL BAY) 93t B G
A3 A+ &g+ zter+gd 2 AUCTE 6845924 713 Egted, ©

To2 HF+T AR (67884),FF+S BT+ WAoh+ FA(67884), B
771 A+ 20 A+ FA(B41.17)9 &M 2 e (Fig. 84). ]9 §itsige
2T AUC 11661H 1t} 55 v A= ?Jﬁ‘} RoZ Yelgon &HF+F7)z}+Q
A+ RE, B+ EFFUZFFE W FF+F A+ F o Fde] 2FL
75%2] Aoj&E YA

8) Clperprigins®l AR Ad A3E zte 4 712 E9 343y

Cl perprigins® 473& @A3NA A3dle 4 TF FA4E9]

2o g o]Fo] I 4 FTHY 27 FFFHLE £E2NE BHY 9o B
M A GO+ FF+77)+732 239 AUCY 581.8924 713 E=gton,
SO FI+FU+S G B+ (51667),F T+ 77 A+ &G D871 (568.75), BT
+ T 7)1 A+ 2 WA+ 2 (483.22) 9] &AM 2 Ve tH(Fig. 85) o159 sy e o
279 AUC 116615 44 v B 73 Aoz vYegon, FN+3FL+ &

ezt 2% osd 5% Aol Ui
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18
] ‘control (116.61)
16 SCUTELLARIA BAICALENSIS
14 | GEORGE+LYCH FRUCTUS+
SCHIZANDRAE FRUCTUS+
_ 12 1 SEETREQHIERNA Y
£ L GEORGE +LYCl! FRUCTUS+
2 10 | PAEONIA JAPONICA+ COPTIDIS
< g A SHAARABucaLensis
(@] GEORGE+EPIMEDI! HERBA+
o 6| PAEONIA JAPONICA+COPTIDIS
’ SHIFOMHER ¥ ucTus.
4 - EPIMEDII HERBA+
PAEONIA JAPONICA+
2. COPTIDIS RHIZOMA (634.59)
0 i

0 30 60 90 120 150
time(sec)

Fig. 84. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coutturing
Cl.dgﬁczle. Numerics in brackets are designated as AUC of the each
combination.

14
12 |
10 1

control (116.61)
SCUTELLARIA BAICALENSIS
GEORGE + LYCII FRUCTUS+
EPIMEDI| HERBA+ASTRAGALI
BADIX (s83.78),
PHELLODENDRI CORTEX+
EPIMEDI HERBA+ASTRAGALI
RADIX+GLYCYRRHIZAE

gé%m BAICALENSIS

GEORGE+PHELLODENDRI
CORTEX+EPIMEDI HERBA+

& ST MBI,
GEORGE+LYCI| FRUCTUS+
SCHIZANDRAE FRUCTUS+
GLYCYRRHIZAE RADIX(483.22)

D.O.(ppm)

o N & O @

0 30 60 90 120 150
time(sec)

Fig. 85. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing
Cl.perprigins. Numerics in brackets are designated as AUC of the
each combination.
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9) Ecoli®l 4% A AFH}E e 4 7HA2H 9 F45H

E.coli®] 4%& JA3A Adste 4 T7Y AL E

lo

zgez
olFo] A 4 FTFH 2o FAHHE FEIA YA 59 BEAHE A7
AR S+ + 2ok 2zt 23] AUCYE 6609124 73 wgkoen, dgo=
AR5 +3 T+ 2 ef+ F52H(617.89), Lv|A+AA S+ U+ (587.39), L¥iAH+
S+ R+ 2ok (575.91)9] &4 2 YEdtH(Fig. 86). o€ FAsH L iz
T9 AUC 116618 57 v} A= Z& 2og vetgon, dx&+3g+92e}
sxakel 2@ AR+ RBeopente] 2ol A 80%S) AN ELE Lheh
At

10) L monocytogenes®] RAZAHNEAE Zte 47HR 279 i3y

Listeria monocytogenes® A3& @AsA A3ste 4 F/HY A

2
2

o 2oz o]Fo] M 4 F7 =Y FAAHE FSUL 2AYA

bl 2% 2% FF+FA+MR A5 F 2Fe AUCH 7211724 7+

Lo

o, Theos ARG+ HIT+FA+ATH(697.95), ARHJ+FF+ FA+ B
°H649.01), BT +FA+M ok 3H(602.47)9) £M 2 FEbTH(Fig. 87) °l &)
FAsEe A2 AUC 1166140 62 W JE Z¥ Ro2 dehkon, 3
S+ A5 f L ARG R T AR AR 2FL 80%e) Ao B

2 Yyexo.

- 168 -



control (118.61)

SCHIZANDRAE FRUCTUS+NELUMBO
NUCLFERA GAERTNER+
PHELLODENDR! CORTEX+AURANTI!

NOBILIS PERICARPIUM
Jll NELUMBO NUCLFERA e57.39)

GAERTNER+SCUTELLARIA
BAICALENSIS GEORGE+PAEONIA

ICA+ THEAE FOLIUM (617.98

A VNSO LDEREIRUUM (617.90)
GAERTNER+PHELLODENDRI
CORTEX+PAEONIA JAPONICA+
THEAE FOLIUM (680,91

’ SPHIZANDRAE FRUCTUS+
SCUTELLARIA BAICALENSIS

GEORGE+PHELLODENDRI CORTEX
+PAEONIA JAPONICA (575.91)

D.O.(ppm)

oON &~ OO

0O 30 60 90 120 150
time(sec)
Fig. 86. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing
E.coli. Numerics in brackets are designated as AUC of the each
combination. :

18
16 |
14 1

D.O.(ppm)
S

oON & O ®

0 30 60 90 120 Loo
time(sec)
Fig. 87. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing

L.monocytogenes. Numerics in brackets are designated as AUC of
the each combination.
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11) Staureus®l A% As ANE ZE 4 7HAZE9 3235

Staphylococcus aureus®] 43E @A A A#se 4 FF J4
AE £For olFo A 4 FFH 2F] FARPH L LML EAYY 9
tod B ZAI A+ AZx+W S A+ 2He AUCTE 746.0324 718 &%
o, GSo® WA+ FF+AE+NZA(713.90), A F+FF+Ax+5 2}
(679.41), W2t F+FF+@BZX+2 19 2(661.02)9] X2 JEI}H(Fig. 83) ol &9
Fas L Q2T AUC 1166120 64 ¥l A= 33 Aoz Jegon

Zef+ 3+ x+0ZA 2o 2sle 92% 9 Ao TFHE BYY,
- 12) Stmutans®] A3 A3 aFNE 2= 4 MR ZFEe a3y

Streptococcus mutans® AL A 3}'711 Asst= 4 FF9 A4

A2 2F o olFox 2] F4HFH S £E:4L BMYY st 243

23, “”e}+§a‘€+§&7l+v”} 7*?4 AUC} 689.4401%.2.8) o] @7}=|e] ol

Al 80%2] Aol &3E Hﬁ‘;}(Fxg 89).

- 170 -



18
16 ;

+THEAE FOLIUM (748.03)

4} PAEOMIA JAPONICA+SCUTELLARIA
BAICALENSIS GEORGE+GERANI)
HERBA+SCHIZANDRAE FRUCTUS
(551.02)

A\ PAEONA JAPONICALSCUTELLARIA
BAICALENSIS GEORGE+GERANil
HERBA+THEAE FOLIUM (679.41)

‘ PAEONIA JAPONICA+SCUTELLARIA
BAICALENSIS GEORGE +GERANI)

MAJUS L. (713.90)

- b
onN

D.O.(ppm)

ON O ®

0 30 60 90 120 150
time(sec)

Fig. 88. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing

St.aureus Numerics in brackets are designated as AUC of the
each combination.

18
16 - -‘— control (118.81)
14 O s orton.
E 12 1 CIMICIFUGAE RHIZOMA (689.44)
2 10
o 81
o 6
4
2
0 - ——@
0 30 60 90 120 150

time(sec)
Fig. 89. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing

St.mutans. Numerics in brackets are designated as AUC of the
each combination. _
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13)V.parahaemolyticus®] A% AH EAHAE = 4 7R Z 39 Tilsg

Vibrio parahaemolyticus®l 473 @A Asse 4 59 AANE
9 2Yoz oFo] A4 FHY 2P FAHHAL $TVE B ool
BHE A%, $71+FW+FA+R G 2T AUCTH 62546224 718 Ete
W, g0 97hu+%7)+ R W5 ok(609.68), 27T+ FH+ g
(58301), B71+%%+A+F2(E5138)9 €2 ekrhFig. 90). o5l 4t
e hzFe AUC 1166154 54 W A= 28 Rez yegon, 2riv+

F+3Y+51A U]+ F Y+ FA+ 9o} Fo] 2Ho] 95%2 A &S Y
14) Bfragilis®] A& A3] &34 E 2+ 4 7IAZT9 343

Bacteroides fragilis® 273& @A%A A 4 FH HAAE9]

e

zgoz oFol A 4 FFY 2¢d FUHAL §TUL TP Yot

x

g Z3, AARA-d 2ok @ Hl Ao F 2R AUCTH 6552502 M 713 E
b, G0z FFAAR UG AFHOIL5S), FEAAA R
AH534.87), FF+AAA+ WA+ MR (51648)8] €42 UERTHFig. 91). o)
£9 Fusge YT AUC 11661RT 56 Wl AE 28 Aoz yehye

o, §EAAR AR A 2GE 85% Aol Lee BAT
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16 - control (116.61)
ACANTHODANACIS CORTEX
+ASTRAGALI RADIX
+PHELLODENDRI CORTEX

‘.’ +COPTIDIS RHIZOMA (583.01)

+PHELLODENDRI CORTEX
+COPTIDIS RHIZOMA

CORTEX+COPTIDNS RHIZOMA +

0.D.(ppm)
[~}

+PHELLODENDRI CORTEX
- +PAEONIA JAPONICA (809.68)

ON OO

0 30 60 9% 120 150

time(sec)
Fig. 90. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing

V.parahaemolyticus. Numerics in brackets are designated as AUC
of the each combination.

14
12 1
10 1

control (116.61)
SCUTELLARIA BAICALENSIS GEORGE
+ CRATAEG] FRUCTUS

+PAEONIA JAPONICA

s 3 +scu“al.n.AmAWE‘E MUMS GEORGE

+CRATAEGI FRUCTUS
+PAEONIA JAPONICA

A SR SEShGE
+CRATAEGI FRUCTUS

+PAEONIA JAPONICA

& ST
+PAEONIA JAPONICA

+SCHIZANDRAE FRUCTUS
+CORNI FRUCTUS (855.25)

D.O.(ppm)

o N H O O

0 30 60 9 120 150
time(sec)

Fig. 91. Comparison of antioxidative capacity with AUC of fourth
mixed combinations of natural antioxidants used for coulturing
B.fragilis. Numerics in brackets are designated as AUC of the
each combination.
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1. ORAC ¥ A% 44 g9 sy

Zt AFE A= BAAE 41 _:éé}sﬂ gakzlal 8- ORAC Heo
2 £33l vlustgon, =¢d F43-8 S Table 159 Ueuiglen z &
4 4 F79 2% ORACH 93 =& gasad e Yo

Table 15. The ORAC values of fourth combination of natural

products analyzed by ORAC method.

Combinations of Natural ORAC Combinations of Natural ORAC
products values praducts values

L.acidophilus Clostridium perfringens
S0H+AT+LAB T +=3 79926.86 |2M+SAT+EI|+AX 54333.96
S0+ X+82+H 1l 48439.62 |EZ+EM+Su+E]| 53847.01
HE+E2+JD+H T 46908.26 [EJ|+RI|X+SAa+3])| 53107.48
HE+SX+E S+ I 46265.83 |23+PNX+2L0IK+2= 45121.05
L.plantarium E. coli
S F+ A OB 24+ B 60712.93 |HAS+ES+2=+=3} 57704.36
UL R+URNBR+ET [57910.73 [ X S+ BITOl =T} 61712.52
S R+WEOL+EE+Q0| X} 56080.83 |20 X+ XS+ + I 54848.00
MR+ X+ S+ RO 51644.82 20| +ES+EHW4uxOL 53775.11
B.adolescenlis Listeria monocytogenes
At2t+EH R+ S kb4 = X} 56793.01 HAS+E83+E e+ ot 60601.82
SR+ Aok =T 62146.25 |[HAS+EZ2+BH+M2R 65171.62
S22+ XL+ | G+ = X} 64978.34 |EI+Eed+ X0 )5 56256.10
U X Or+ | S+ = A+ A B T 60218.04 |E3+EHA+MUEOI+AILD 67395.81
B.bifidum ] Staphylococcus aureus
HUK+E=T+AZHH AR 64842.94 |MMEOI+S3+H X+ 2 Y 66660.50
HIUS+E T+ A2+ R 52371.67 |WAE+EI+B T+ 63440.44
SIHARZH MR+ E 59109.67 |MEo4+HI+BEHX+0IR 61723.26
HAS+M - R+=IH+2d X 62761.60 |HHEC+E +WMITY+=K} 69661.13
B.infanltis Vibrio parahaemolyticus
S+ =T +E D+ S 58059.25 |2ItIOI+&D|+&+8 54439.01
S+ IY+E D+ 2 52336.19 (QIII|+E )|+ g B Xtor 56929.34
ZXH+S A+ +2 2 58232.87 [EO|+EU+g+2Z 51485.54
=X+WIA R+ T+ 22 56194.48 |&J|+8044 831+ o8 Xpot 58402.81
Clostridium butyricum Bacteroides fragilis
SYU+LT+ONR+EH  [58513.93 | HTLAMTTHRA 59908.03
SY+AI+ANS+US  [57984.95 |TEIUATrHE 48226.72
S S+ Aok ) 31+ S 58862.14 |&I2+AHAK+ B Ot =T} 49943.90
2I+OWR+MRoL G  [58113.35 | GAMFHAA20II 61184.48
Clostridium difficle Streptococcus mutans
23+ X+20| XH+&e 50532.17 |[JD&+2+87)+501 64376.99
Eo+SYA+H T 62640.21
&3+ A+ X ok 2 pd 57637.13
20| K+ 5 k2 + 84 X oty
ared 63924.12
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(e) 6))

Rl 1 gl Fhi
s -0.0405833 -0.01321190
s e} AR, HO R B
He #00 2 - 45 &5
e, -0.0282452 g £0.01434782
2 A o 8.5 e, - oA Ry
A 2, 1 8% § 84
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Fig. 92 Measurement of antioxidant capacity by DPPH meathod of
fourth mixed natural products showed pannel (a) to (h).
Numerics were deginated as absolute slopes.
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Table 16. The absolute values of slope for each third mixed natural products
by linear regression

Absolute Absolute
Combinations of Natural |values of Combinations of Natural values of
products slope products slope
. (x 1079 (x 107)
L.acidophitus Ciosiridium perfringens )
S0 E+4FE+2 R} 47.23 e+ SR BT+ 2R 37.69
SO =+ 33+ 1 1556 | sa+ahu+Soka+aty| 11.45
HE+EF+T T+ 5 8.24 E2+F 2 X+-F 23+ 87| 16.71
& &+ X8 3+ A 1 6.926 Ea+72| X+ 20| X+ 2h 17.69
L.plantarium E. coli
M Rl Erob 8 T+ 40.93 AR F+3 S+ sfekvm X} 12.57
A Fry Eeke pl X+ xR} 12.34 AL+ Fhul + 8l Xpo by 25 R 17.81
MG xobifi £+ 20| X} 7.520 20| X+ AL+ + X 1 517
A For- 5 A+ B+ B o) 4.257 20| X}+ &g+ Sl + vl Zhob 4.31
B.adolescentis Listeria monocytogenes
ALZh+ EE Y+ 2 ok 2 R} 5.931 AKX F+8HF+BHE +u) Xpop 31.523
S+ YA Erok X} | 2023 HAR+EFF+EEHNUTR 3248
Sy u xrot 1) She 2 X} 22.36 g+ i+ ek a) 5t 47.239
Ui Zhob+ 3] S5 X+ A9l 18.12 g+ sten e 36.948
B8 bifidum Staphylococecus atreus
HAX K+ R+ AL+ A | 22.25 U Epok+ A+ 3 el 2Rl 40,93
X R+ZRP+HALZHZE R 1230 | siXenEg+#i E+= X} 17.25
ERALZH AR+ S 1652 | #ixjor-atz+3iX+20| X}, 15.31
HAXS+UFF+ZIHLUX 21.23 U Epok+ 3+ W B 1)+ 5 X} 4524
B.infantis Vibrio parahaemolyticus
= Xul 2=+ 801+ 2 eka) 6.92 2Itn+ 87|+ g+ g3t 37.69
=X 2+ @7+ 2D 1226 | 2713 +&0|+gha +uf xfpof 39.12 .
EXH+F+R ul+ 22 6.41 o+l o83 2861
T Xl 2+ X a2 2 533 7]+l - gh e uf Xtk 47.13
Clostridium bulyricum Bacteroides fragills
=g+ LT +H A S+ T 1027 | ES+ALR Y R e M B 31.30
S+ L 2+HRXF+2| 5} 1145 | #8+4 AKX+ Elel 20| X} 25.24
AKX S+ulf = ok 2 S+ J Y 1572 | E3+LEARKH Y B ok &5 k) 27.32
H 2+ XS+ xpobe 1) 8} 13.11 ALK RFor+ Q0| X+ A 33.51
Clostridium difficle Streptococcus mutans
g3+ 72 A+ Loj A+-SHe 2862 | Da+Eu+E7+50l 16.99
Ea+Sa -+ xol+ B 33.81 '
Era+P 2| Ap+el Sroby g 39.04
20| XS h b+l xfok o 5.23
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g}, ®3F= 9 total phenol

urarE 338 e 2 2 F phenolTd ke BAL Table 179 YeERU S
o},

Table 17. Amounts of aromatic compounds of natural products measured from
280 nm with spectrophotometer.

Absorb | Amounts of Absorb |Amounts of
Combination ance at total Combination ance at total

280 nm| phenois(%) . |280 nm|phenols(%)
o X5, e &t ) 5} =k} 1.827 0.165 QO|X 2| 8 Z Y=ot 1.754 0.1603
N e o R e ] 1.74 0.1485 gy =bot &t 8 X U =] 175 0.16
AR 83,4584 7 1.757 0.1511 uf Etot g3 8 X X} 1.827 0.1603
HAR &3 M F, 5% 1.742 0.1478 g xtob gt 2§ X 20| X} 1.842 0.1604
X ) Eret MR S 1.826 0.1564 B3 8= Y2 X 1.745 0.1602
o4 Y 2,800 | 175 0.1503 =, 8Ex432x, 201x 1.838 0.1539

o|X}L 27} 0] 87|, &l 1.846 0.1593 BE W, 54} 20| X} 1.743 0.1599
20|X}, 27w &7 8H 1.847 0.1596 S Ztok # % 4 2 X, A 1.742 0.16
QoIxt 279 @785 1.745 0.1611 g xtotuiZ i, =X, 20| X} 1.791 0.1595

Qo|X,27tu 27| w=ter| 1.981 01596 [|wi=ler stz wiExf =k | 1.787 0.1598
Wizt gH3 =X} R0|X} | 1745 0.1597  [w=tet 2|8} = x| Abul xl 1.72 0.1486
wixtor 3 & =X} 20(XF | 1.347 0.1601 [T/ & =X} &7 Atuli o 1.745 0.1475
22 2, =AL20|X | 1824 [ 01592 [SALW R 87| S92t | 1737 0.1503
i xtot 2t w2 x| 20|Xt| 1.836 0.1597 =&l Zxf #7| z 5 1732 0.1472
23 8= & 0} X} 1.741 0.1593 [mALwi2x 82| 22 1.733 0.1491
AR S ALZLAS ] 1.787 01495 [w{ 2= 87| S22 =g 1.721 0.1472
AXIE X ALZHE L E 1792 0.1585 |9 Z=x{ 87| S22 172 0.1538
=X AR AR T E 1.809 0.1499 [g7| Sekat xm 22 1.731 0.1466
AKX AZL MR UE 1.803 01476 |=xi 87| Sa = 1.719 0.1547
HAI] A MFG UE 1.809 01477 . |[=xtsotat zim a2 1723 0.1479
g3 AMApuiEtel @d| Xt | 1789 01162  [|=x} 9 2xf S ot Xig 1722 0.1474
23 At uiEtet M2 | 1796 00966 |=ALwi2xf gotatza | 1738 0.1469
813 AA} B XbOF = X} 1.784 01498 |=xbei2x o z2 1786 0.1474
AbAL Ui Aot Qo XL AR ] 1.8 0.147  [=i87| S24 Xix) 1725 0.1506
AbAL whxbok @al Xt =F | 1791 0.1474  |=xb 87| 2u) 22 1723 0.147
uj xto} Q0| X} AR k| 1.806 0.1479 ! Zxf 23 xm 2 1.74 0.1479
£ 3 wixtet @0|Xt =X | 1.809 0.1468 |§3 4AHALR0|IXL AR | 1.813 0.1478
g2 20|x M8 =3 | 1819 0.1557 |83 MALMSR X} 1.807 0.1478
Zx =X a3 A E 0417 0.1684 |[MFf uixter #E 2a|XH| 2433 0.1786
LEARE =X} £ 0.417 0168 |[AtE g =xgdl 8z 2.444 0.1795

Q20| X AKX} F gl Xix| 0412 0.1687 {7, 20| XL Rk =X 2.429 0.1786
LOo|X} &S Wi e 5 Xt 0.415 0.1677 e w L0(AL Aot uiE ) 244 0.1798
QO|X}L &S gl s xto} 0.388 0.1689 ™ e U P B i P -3 2.427 0.1788
20X} AKX F gl = X} 0.408 0.1697 R ALY RO 8 2.431 0.1745

20| AAF A R | 043 0.1676  [&iT®/ SXLEH &5 2.426 0.1789
0| XL AKX My =X} 0.397 0.1693  |= X && 20|X} =xfo} 2.424 0.1782
20| X AXS 2 a2 0.419 0.1682 sohgdx g8 A4 0.38 0.1695
Qo XL AAS B2 A2t 0376 0.1684 |&SOLEE MEX TX 0.391 0.1709
HAXS &3 gy gy xto} 0.38 0.1682  |&0L AL &3 87| 0.397 0.1693
HALS gl X =X} 0.54 0.1684  [#E MEEZ = XA 1 0.474 0.1691
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A 3 d #5949 4 4429 hydroxyl
radical 2AH 7]%

1. 4xx%te] hydroxyl radical 24 71%

Hydroxyl radical®] & =49 AATHE TBAE AH43td FAsH
2 =3L 50, 100, 200 # 300 ¥Z 3BA3 hydroxyl radical®l 24 #4&
HesRow, IFE 4 289 54 et 50 #, 100 #, 200 wie] 34 fo
M EAE AA&S Belod, 4 #3¥2 §4A79 A3 £ &d, a9
2 FEAEe A Aol AdE JehlE HAALEY 43 2Fd st
HEs AT

7t. L. acidophilus

S A2+ AL+ B2 (A)Y 2L UE ZFRY Avgoes de
A2AEES 2R3, 5009 A GA 64.87%2 £2ALL RYHFig. 93). ©HE 3
7EAe] 22 50, 100 ® 200 wise £ Y AAgMT 70% ol ¥E 4HA
&2 Bo 714 FAsta 249 AL 7S e SR+ 8F+
AR B) R F2+FF+ATAAFC)Y 2F 5099 KoM 7z} 858% 2
835%9 EL A2AEE YN, R+ FF+AFDY 2 200 o)
o] slAgol A 845%2 AAES EAh o)A HANEY F& o] hydroxyl
radical& AAsterls dAF el Pasdty oA AZE Fxeo Zo
EAstAol 2AGA ol Sl ROz AgHY N LI} o £
TFHAES A3 Rog wodAn
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. L plantarium

47}A 9] =32 25 50 uli, 100 ¥ @ 200 vie] s <do A 75%0) 43
o E2 £2ALE BRov(Fig. 94), AdxfH+9Fg+@x+27A(C)e] =2
200 ®l o} B4 QoA 9162%S] £AE&ES YEUY o5 NEAHUE 2¢es
B Adef+lzop+@ 2+ FAA)Y 28 DFH+ F+B2+531(B) 9
ZFS 50ue HMAor G 86.25% Y 81.87%9 =L AALE BHY:, A
Fh+E32+ A+ R ZoHD) =2 100, 200 R 30019 A AgA G2 =
A BHoges HliEH 2 AALEE HIAOY 77% o429 AARLEE By L
plantarium & AZAA 1= AAFA FA9 free radical& AAT F+ Y= T
2oz A€o

t}. B. adolescentis.

B. adolescentis®] A& &3 AN7le FA4HE 9 hydroxyl radicald]
aA 88 7 2F9 529 50, 100, 200 £ 300 M2 B =27 5Q
o u(Fig. 95), #4tst &Ade] ZAstAl Jvehd FA+SS T+t =ape] 23
°] 100 ®jel FAMAoA 8799%<] AA & BID, AAH+FA+S Y Z+=5x
o] =3, SEH+YRG+H B+ 27, WA+ m A+ A 2FFTE
A wjgo) FFEA BF 80% olAe] hydroxyl radical®] 24 4L Rd
o] el 471R Z¥L B adolescentis® AFE &7 & ol free radical®]
A &l Fol FHALo AP L= AAd AL g% T HLA
B

o b

2}, B. bifidum

B. bifidum®] A3FE& F3 A7l AAAE 9 hydroxyl radicald] AA
42 343 &40 AeA JdEld A+ AF 2+ 29 ZFoNA 84%
o &7 84L& 2w, ZA+sFS+dF gz} 2ol 100 vl Ao
oAl M 87.99%¢ &£A A4E& HAIL, ARAK+EZI+AIZ+ASER, I3+ ARZH+ALS
T3z, dAS+Z2H+AIRRTY ZFAAE B4 g TaslA =T
80% o] hydroxyl radicald) AAH AL Bo oA 4714 %=¥e B
bifidume 4% A 2 free radical®] 24 @AHo] £& Aoz Jelwrh(Fig.
96).
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100

QH* elimination (%)

Fig. 93. The ratio of OH  radical elimnation by fourth combinations
of natural antioxidants used for coulturing L. acidophilus.
CIMICIFUGAE RHIZOMA+GLYCYRRHIZAE RADIX+ACORI GRAMINEI

RHIZOMA+THEAE FOLIUM(A), CIMICIFUGAE
RHIZOMA+GLYCYRRHIZAE  RADIX+SCUTELLARIA  BAICALENSIS
GEORGE+CINNAMOMI CORTEX(B), GLYCYRRHIZAE
RADIX+SCUTELLARIA BAICALENSIS GEORGE+AURANTII NOBILIS
PERICARPIUM+CINNAMOMI CORTEXI(C), GLYCYRRHIZAE
RADIX+THEAE FOLIUM+SCUTELLARIA BAICALENSIS

GEORGE+CINNAMOMI CORTEX(D).

100

80 -

60

40 -

OH* alimination (%)

20

Fig. 94. The ratio of OH  radical elimnation by fourth mixed
combination of natural antioxidants used for coulturing L.
plantariumm. CORNI FRUCTUS+PAEONIA+JAPONICA+GERANII
HERBA+COPTIDIS RHIZOMA{A), CORN!I FRUCTUS+PAEONIA
JAPONICA+GERANH HERBA+THEAE FOLIUM(B), CORNI
FRUCTUS+PAEONIA JAPONICA+GERANII HERBA+SCHIZANDRAE
FRUCTUS(C), CORNI FRUCTUS+THEAE FOLIUM+COPTIDIS
RHIZOMA+PAEONIA JAPONICA(D).
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100

OH* elimination (%)

Fig. 95. The ratio of OH  radical elimnation by fourth combinations of

natural antioxidants used for coulturing B. adolescentis. BEIAMCANDA
CHINENSIS+ANGELICAE GIGANTIS RADIX+EPIMEDII HERBA+THEAE
FOLIUM(A), EPIMEDII HERBA+PAEONIA  JAPONICA+SOPHORAE
FLOS+THEAE FOLIUM (B), ANGELICAE GIGANTIS RADIX+EPIMEDU
HERBA +PAEONIA JAPONICA+THEAE - FOLIUM(C),PAEONIA
JAPO(r;llSC(AJ)rSOPHORAE FLOS+THEAE FOLIUM+MORI CORTEX
RADICIS(D).
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Fig. 96. The ratio of OH  radical elimnation by fourth mixed combination
of natural antioxidants used for coulturing B. bifidum. NELUMBO

NUCLFERA GAERTNER+THEAE FOLIUM+BEIAMCANDA
CHINENSIS+CORNI FRUCTUS(A), NELUMBO NUCLFERA
GAERTNER+THEAE FOLIUM+BEIAMCANDA

CHINENSIS+GLYCYRRHIZAE RADiX(B), THEAE FOLIUM+BEIAMCANDA
CHINENSIS+CORNI FRUCTUS+GLYCYRRHIZAE RADIX(C), NELUMBO
NUCLFERA GAERTNER+CORNI FRUCTUS+THEAE
FOLIUM+GLYCYRRHIZAE RADIX(D).
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vl B. infantis.

B. bifidum®] HA& ZA8E 4 759 2] ZA+MZ+A3)+2
= 239 100 v HM e 2AGo] B436%E J1F L 2ALE HYon, =3
+ SR+ A+ 22, S ZN+AN+2 2, SR+ F A+ BT 471R] 9
2 2T =2 4 EdE 80% ol ¥L AALE RA B bifidume A%
2 53 & BolYe} free radical 2AEAo] £ Aoz g Mg =
< SRAAZAN Y AL 7H5ALS RYH(Fig. 97).

vl Clbutyricum.

Clostridium butyricum® 43L& ZAANIE 4 2FY a3=2gL 25
hydroxyl radical®] &7 7]%¢] $& A2 Yt LRB+BZ+ARS+%
AA), ¥¥Z+22Z+dAS+78 (B), AR+ Wk FH (C) 2L T+
AAg+m okt n g (D)) 2fF EF A& 90% olgoz Ueydo o (Fig.
98), SFT+ZLZ+ARS+ FAA)Y ZFE 200 vl ML 9463%9] A
AL&S BEAX FARYE Fo} HNo] Wad AT dz=z AL
7b5d Aoz Algdt

ol o

A}, Cldifficile

o2+ S FF+ U R+ FAMDIY o] FF+77 A+ uRb+3FA(A),
e+ °°Jﬂ’r+'ﬂ12—}9}+%‘€(B), FE+771 A+ R A+ BAJ(C)5Y dE 2R
4 w2 A2ALE BA(927%) 300812 SA Ao FAe AA8(93.24%)
UrE}LHRi‘r(Flg 99), W¥Ee =¥ MM 80% ol A
&S Ho O &8 7HsAol B A2z Algdn

o}. Clperfringens

S+ S FL+3V)+Z2(A)Y 2¥o] —%i}i‘:} e £2AE&S H
Rom 300u)9] 3}Afeo A 93.49% = A HAFo] AAM&L BAT) ZLE] s

Fu+ 3G+ 7)(B) 2T 501 34 foj A 900%-4 A27E&E, F7l+ 17
A+ SFH+Z71(C) =28 300 vj9] B Y deoA 875%2 "7‘13— Fa+7
71+ v 2+ R 2 (D)) =L 300819 HAHolA 925%e A2ALE B
(Fig. 100). Clostridium perfringens® 4#3& A&3ts Zdo=x 343130
et Al ¥ fA S84 2 45 Ug Aoz A=t}
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OH* elimination (%)
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Fig. 97. The ratio of OH  radical elimnation by fourth combinations-

of natural antioxidants used for coulturing B. infantis. THEAE
FOLIUM+CHELIDONIUM MAJUS L.+ASTRAGALI RADIX+EPIMEDI
HERBA(A), THEAE FOLIUM+CHELIDONIUM MAJUS L.+ASTRAGALI
RADIX+PUERARIAE RADIX(B), THEAE FOLIUM+EPIMED!II
HERBA+AURANTII NOBILIS PERICARPIUM+PUERARIAE RADIX(C),
THEAE FOLIUM+CHELIDONIUM MAJUS L. +AURANTII NOBILIS
PERICARPIUM+PUERARIAE RADIX(D)
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A C D
Fig. 98. The ratio of OH" radical elimnation by fourth combinations of
natural antioxidants used for coulturing Clbutyricum. EPIMEDII

HERBA+PUERARIAE RADIX+NELUMBO NUCLFERA
GAERTNER+ANGELICAE GIGANTIS . RADIX (A), EPIMEDII
HERBA+PUERARIAE RADIX+NELUMBO NUCLFERA

GAERTNER+SOPHORAE FLOS (B), EPIMEDII HERBA+PAEONIA
JAPONICA+SOPHORAE FLOS+ANGELICAE GIGANTIS RADIX (C), and
PUERARIAE RADIX+EPIMEDII HERBA+PAEONIA
JAPONICA+SOPHORAE FLOS (D)
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Fig.99. The ratio of OH  radical elimnation by fourth combinations of
natural antioxidants used for coulturing Cldifficile. SCUTELLARIA
BAICALENSIS GEORGE+LYCII FRUCTUS+SCHIZANDRAE
FRUCTUS+COPTIDIS RHIZOMA (A), SCUTELLARIA BAICALENSIS
GEORGE+EPIMEDII HERBA+PAEONIA JAPONICA+COPTIDIS RHIZOMA
(B), SCUTELLARIA BAICALENSIS GEORGE+LYCIl FRUCTUS+PAEONIA
JAPONICA+COPTIDIS RHIZOMA (C) and SCHIZANDRAE
i:[l)%)UCTUS%»EPIMEDH HERBA+PAEONIA JAPONICA+COPTIDIS RHIZOMA

100

OH* elimination

A B C D

Fig. 100. The ratio of OH  radical elimnation by fourth combinations of
natural antioxidants used for coulturing Clperfringens. PHELLODENDRI
CORTEX+EPIMEDH HERBA+ASTRAGALI! RADIX+GLYCYRRHIZAE RADIX
(A), SCUTELLARIA BAICALENSIS GEORGE+PHELLODENDRI
CORTEX+EPIMEDII HERBA+ASTRAGALI RADIX (B), SCUTELLARIA
BAICALENSIS GEORGE+LYCIl FRUCTUS+EPIMEDII HERBA+ASTRAGALI
RADIX (C) and SCUTELLARIA BAICALENSIS GEORGE+LYCH
FRUCTUS+SCHIZANDRAE FRUCTUS+GLYCYRRHIZAE RADIX (D)
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A}, Bacteroides fragilis

Bacteroides fragilis®l 473<& AAs= &9 74L& &3, AR,
W2k e 712 Wi o2 BI+AAA Yokl R (A), FF+AA R W)
Zetr2u| R (B), Ba+dAA+M A+ 2H(C) R AR+ WA G v 2h+ Ak
(D)8 =3 EF 90% ©)49] hydroxyl radical®] &A 71%5< RAH(Fig.
101). o F9 AR+ v A+ IR DIZEE 30009 FHA oA
96.87%9 £=AXTE HUL, Fi4EH A o] #F9 Ao aAFTE 13 T o
a8 Ve AEe HE ALE Agdr

%}, E. coli

E. coli®] 3L A&zt o] 2% TAHL 8% ol¢e] AA 8L
BYR, ARg+gF+mztok =31(A), QRS+ op=x(B), Lu|x+A
A&+ H+ A (C) R 2EA+FF+F W+ AKD)E BF mul &l 54 oA
2A%0] FA Uehh(Fig. 102) A A% dEo E colid] ® ©Z A
o] wakg A3 AT.

F}. Staphylococcus aureus

Staphylococcus aureus®| A|oje WHRe} FF FXE 71E wges=
T 2ol FARHMLH, HR+FF+H 2+ NZA(A), WFG+ FF+HZR+ER)
(B), W2+ FF+@8x+27AHC) B WA +@ZX+WZA+ 32D 28 =
F7F 85%0lAatel AAERES JEMNU T (Fig. 103). WA+ 82+ 2+ 2 1 AHC)
239 100, 200 2 300 Wil FHAAPo)H 9%50%e ES AALL R

E}l. Vibrio parahaemolyticus

Vibrio parahaemolyticus & Aol 37 2 Fwg FX wg o8 3
3 o ztekolyt 277t vidE EFOA AAFC FL AoE YEyoen, 3
71+ g@d+ztor D)ZFPY &L 34 wFolMB% ol 2ALES HY
I, 7+ 7+ W+ FAA) € 7t +3r)+ iz ok(B)e] =g ol 90%
°’3e 2AEE, 2T FI+FW+FA+FF(C) oM 80% olAte 4A
& EA(Fig. 104). o] =¥ S8xd wel ojuF AFEL oy 7}
TE Roe= Als€Lh
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Fig. 101.. The ratio of OH  radical elimnation by fourth combinations
of natural antioxidants used for coulturing Bacteroides fragilis.

SCUTELLARIA BAICALENSIS GEORGE+CRATAEG!
FRUCTUS+PAEONIA JAPONICA+CORNI FRUCTUS (A), SCUTELLARIA
BAICALENSIS GEORGE+CRATAEGI FRUCTUS+PAEONIA
JAPONICA+SCHIZANDRAE FRUCTUS (B}, SCUTELLARIA
BAICALENSIS GEORGE+CRATAEGI FRUCTUS+PAEONIA

JAPONICA+THEAE FOLIUM (C), and CRATAEGI FRUCTUS+PAEONIA
JAPONICA+SCHIZANDRAE FRUCTUS+CORN! FRUCTUS
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Fig. 102. The ratio of OH ' radical elimnation by fourth combinations of
natural antioxidants used for coulturing £ colii NELUMBO NUCLFERA
GAERTNER +SCUTELLARIA BAICALENSIS GEORGE+PAEONIA
JAPONICA +THEAE FOLIUM (A), NELUMBO NUCLFERA GAERTNER
+PHELLODENDRI CORTEX +PAEONIA JAPONICA+THEAE FOLIUM
(B), SCHIZANDRAE FRUCTUS+NELUMBO NUCLFERA GAERTNER
+PHELLODENDRI CORTEX+AURANTII NOBILIS PERICARPIUM and
SCHIZANDRAE FRUCTUS +SCUTELLARIA BAICALENSIS GEORGE
+PHELLODENDRI CORTEX +PAEONIA JAPONICA (D)
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Fig. 103. The ratio of OH  radical elimnation by fourth combinations of
natural antioxidants used for coulturing Staphylococcus aureus.
PAEONIA JAPONICA +SCUTELLARIA BAICALENSIS
GEORGE+GERANII HERBA +CHELIDONIUM MAJUS L. (A), PAEONIA
JAPONICA +SCUTELLARIA BAICALENSIS GEORGE+GERANII HERBA
+THEAE FOLIUM (B), PAEONIA JAPONICA +SCUTELLARIA
BAICALENSIS GEORGE+GERANII HERBA +SCHIZANDRAE FRUCTUS
(C), and PAEONIA JAPONICA +GERANII HERBA +CHELIDONIUM
MAJUS L. +THEAE FOLIUM (D)
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Fig.104. The ratio of OH  radical elimnation by fourth combinations of
natural antioxidants used for coulturing Vibrio parahaemoiyticus.
ACANTHODANACIS CORTEX+ASTRAGAL!I RADIX+PHELLODENDRI
CORTEX+COPTIDIS RHIZOMA (A), ACANTHODANACIS CORTEX
+ASTRAGALI RADIX +PHELLODENDRI CORTEX+PAEONIA JAPONICA
{(B), ASTRAGALI BRADIX +PHELLODENDR! CORTEX+COPTIDIS
RHIZOMA +SCUTELLARIA BAICALENSIS GEORGE (C), and
ASTRAGALI RADIX +PHELLODENDRI CORTEX+COPTIDIS
RHIZOMA+PAEONIA JAPONICA (D)
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s}, Listeria monocytogenes

29 A2 7L 32, UL AR NPT G7 WA 0 4
#2 e 2R TYHC) 0% o4 £ASE RYoH, FIFArw
H+FHC) R HF+FA+ AR AEHDIY 100 WMol T 54 oo A
2A%0] & Aoz UhhFig 105, 4359 494548 93 zd7y
AE RO Al5dY.

&}, Streptococcus mutans
Streptococcus mutans®} At 29 AL S AUE 88, 405 7
B

2 dgezr Azd n4g+3A+7)+Suro ZFolM 90% o] hydroxyl
radical®] 2A 438 Vel U (Fig. 106).
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Fig.105. The ratio of OH  radical elimnation by fourth combinations of
natural antioxidants used for coulturing Listeria monocytogenes.
NELUMBO NUCLFERA GAERTNER+SCUTELLARIA BAICALENSIS
GEORGE +COPTIDIS RHIZOMA+PAEONIA JAPONICA (A), NELUMBO
NUCLFERA GAERTNER+SCUTELLARIA BAICALENSIS GEORGE
+COPTIDIS RHIZOMA+CORNI FRUCTUS (B), SCUTELLARIA
BAICALENSIS GEORGE +COPTIDIS RHIZOMA+PAEONIA JAPONICA
+SOPHORAE FLOS (C), and SCUTELLARIA BAICALENSIS GEORGE
+COPTIDIS RHIZOMA+PAEONIA JAPONICA +CORNI FRUCTUS (D)
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OH* elimination
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Fig. 106. The ratio of OH  radical elimnation by fourth combinations of
natural antioxidants wused for coulturing Streptococcus mulans.
SOPHORAE RADIX +COPTIDIS RHIZOMA +ASTRAGALI RADIX
+CIMICIFUGAE RHIZOMA
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A 43 58359 AF =4
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m
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H|

3l
o ¢4
L #8259 4% 32 gve ¢4

42} v el wet 71g 5o F& 44 2EE AYsta, o] wie] ojw g
£ HEdA 840 FL7ME 8 2 #AEFE ez AHE Y,

7}. L.acidophilus

L acidophilusts $ohE+NFE+%R, SohigEeFT+AN, Px+
FE+29+A ], Z2+52+ FF+AN e 2NN Aol FRHUYoH, o] &
g FolAN  Srl+AE+ T+ G Adge] b ®ol A o]
2% FHA4E HE LIl 2110, 121, 1121 § 11129 vEE 23
of of Fo AL AHE A, 11119 8N AdFo] A @ Aoz el
tHFig, 107).

v}, L.plantarium

Lplantariumes A5f+H 2+ @2+39, AFFoig+@2+ 3},
A sl ok B2+ 207, A iS5+ RA+ BTkl 23N gato] &3
H9e8, o] 2% FAA AFFeRa@r+Eae 2PN 4Fo] B
Bo] 2JHAYT EF, o] g FA A ¥t LLL1Y BlgolA Aol
74 2 @ Aoz YehdthFig. 108).
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Fig. 107. Comparision of growth promoting effects with 5 different
ratio compositions of CR+GR+AGR+TF derived from one of the
best 4 kinds of combinations elevating growth of L.acidophilus. CR,
GR, AGR and TF are designated as CIMICIFUGAE RHIZOMA,
GLYCYRRHIZAE RADIX, ACORI GRAMINEI RHIZOMA THEAE
FOLIUM, respectively. ,

1.0

—‘- cont rol ]
E 0.8 - 4@ CF+PJ+GH4TF(1:1:1:1)
§ 0.6 - - CF+PJ+GH+TF(2:1:1:1)
e A CF+PI+GH+TF(1:2:1:1)
o 0.4 1
(o 4P CF+PULGHLTF(1:1:2:1)
0.2 1
- CF+PJ+GH+TF(1:1:1:2)
0.0

0 6 12 18 24 30 36 42
time(hour)

Fig. 108. Comparision of growth promoting effects with 5 different
ratio compositions of CF+PJ+GH+TF derived from one of the best
4 kinds of combinations elevating growth of [_plantarium. CF, PJ,
GH ,and TF are designated as CORNI FRUCTUS, PAEONIA
JAPONICA, GERANII HERBA, THEAE FOLIUM, respectively.
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t}. B.adolescentis

B.adolescentist AP+ A+SSZ+52r, FA+SSFF+ Nz ok+ =x}
G T+d 2ok T st at, Wtk p+m A+ Mo 2F A AR &R
Huew, of 2F FoA AH+ZA+FF T+ ZFNA AFo] 7HF Bol
FAHAJT =¥, o] =Y FAH AFE 6JF 11109 HEA Agol )
4 Z @ Aoz Jebd v (Fig. 109).

2}, B.bifidium

B.bifidume QA&+ 3+ AFH+ALS S
ARB+ A Fr+ 3 2, AAS+AFF+ 52 +0 2] @AM AFo] 2AHY o,
o] ZF FolM ARG +XA+AIH+ A G0 2PN A Fo] 7Y Wo] 22 F
A EZE o] 2Fe FA AHE w7 11119 ¥ &dA Aol A 2@}
g Aoz Jeoh(Fig. 110).

AR+ AR, S

ul. B.infantis

B.infantis H2+NZH+H71+ ¥, B+ YZH+B7)+2 2, =2+
TFTAAN+LZ, FA+AZA+AT+ B2 A HAFo] 3 o,
o] 3 FolA HA+ASA+B7)+SUFo] ¥ AFo] s} Bo] 275
R T, o] x| A AHE ¥7b 21119 w LA Aol AF =
g Aez2 Yetud(Fig. 111).

v}, Clbytyricum

Clostridium butyricums S3FZF+ZT+QAAS+3HA, S4B+ 2+¢9 7}
S+108, QA+ Y ZFF+ G+ FH, 22+ G+ Wohinge] zHoA A
Fol £AHYLH, o] 2% FAA SHZ+T I+ ARAK+FAL] ZTA A
Fol 7bE ®ol HIAHUZ EH, o] ¥ TA AR HZ 11019
v &ol A Aol 74 & 8 Aoz vehthFig. 112).
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Fig. 109. Comparision of growth promoting effects with 5 different ratio
compositions of BC+tAGR+EH+TF derived from one of the best 4 kinds
of combinations elevating growth of B.adolescentis. BC, AGR, EH
and TF are designated as BEIAMCANDA CHINENSIS, ANGELICAE
GIGANTIS RADIX, EPIMEDIIT HERBA and THEAE FOLIUM,
respectively. _

@ control

4 NNG+TF+BC+CF(1:1:1:1)
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0.D.(660nm)
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Fig. 110. Comparision of growth promoting effects with 5 different ratio
compositions of NNG+TF+BC+CF derived from one of the best 4 kinds
of combinations elevating growth of B.bifidum. NNG,TF,BC and CF are
designated as NELUMBO NUCLFERA GAERTNER, THEAE FOLIUM,
BEIAMCANDA CHINENSIS, CORNI FRUCTUS, respectively.
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Fig. 111. Comparision of growth promoting effects with 5 different
ratio compositions of TF+CM+AR+EH derived from one of the best
4 kinds of combinations elevating growth of B.infantis. TF,CM,AR
and EH are designated as THEAE FOLIUM, CHELIDONIUM MAJUS
L., ASTRAGALI RADIX and EPIMEDI HERBA, respectively.
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4@ conntrol
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E whule
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Fig. 112. Comparision of growth promoting effects with 5 different
ratio compositions of EH+PR+NNG+AGR derived from one of the
best 4 kinds of combinations elevating growth of  Clostridium
butyricum. EH,PRNNG and AGR are designated as EPIMEDH
HERBA, PUERARIAE RADIX, NELUMBO NUCLFERA GAERTNER
and ANGELICAE GIGANTIS RADIX, respectively.
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2. 3 259 47 A diguie &4

7}. Cldifficile

Clostridium difficiles B3+7 712+ 0| A+8 A, 3+5F T+ Wztek
+3¥d, B+ TR+ R, V| A+ ST+ Rk d e 2FoA AHF
ol A&HFHIALH, o] § FoA HF+F7|A+Lu|A+FH FoA AFAo)
71 AHAL EF, o] 2FY FA AE v7t 1Ll v EeAM Ao
7 & AdE Aoz Yehgdo(Fig. 113).

Y. Cl perfringens

Clostridium perfringenst 39+2-4&+37+73 %, FF+3w+ &%
Z+87), BF+T7 A+ EH+F7), B+ 0+ g2 2HAN AR
o] AHMHUNLH, o] ¥ FolAX BU+FAZ+FI+P2 e ZFoA Ao
7Hd AMHARR =7 o] ZE FAA AZAE ¥IZE 1LY v EoA Aol 7}
Z 2 Add Aoz Jebdd(Fig. 114).

t}. E.coli

E colit QAS+%F+uliFekiina}, AR S+Fu+wztokinz) 90|
A+ ARG+ Y+, WA+ FF+ e ztofe] 2o JFo] AHMHRL
o, o] 2 FoA QAS+FF+WAokimale] zqA ol s A E
A E=FZ, o] =Fe FA AHAE vt 12119 HgoA AFe] AR &
Asd Aoz e tiFig. 115).

&}. Listeria monocytogenes

Listeria monocytogenes®= QRS+ F+3d -+ 2k AR E+33F+ FA+ Al
T, Fe+F8+ GG+, Fo+FA+dFgR e T AFo] A
AHULH, o] 23 FolA dAAF+FFT+FA+W Rt ZFNN Ao I
A HAJL EF, o] 2F FA AR v 11129 8E&AA o] A3 &
AHd A2 Jepth(Fig. 116).
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Fig.113. Comparision of growth controlling effects with 5 different
ratio compositions of SBG+LF+SF+CR derived from one of the best
4 kinds of combinations elevating growth of Clostridium difficile.
SBG,LF,SF and CR are designated as SCUTELLARIA
BAICALENSIS GEORGE, LYCII FRUCTUS, SCHIZANDRAE
FRUCTUS and COPTIDIS RHIZOMA, respectively.
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Fig. 114. Comparision of growth controlling effects with 5 different
ratio compositions of PC+EH+AR+GR derived from one of the best
4 kinds of combinations elevating growth of Clostridium perfringens
. PC,EH,AR and GR are designated as PHELLODENDRI CORTEX,
EPIMEDII HERBA, ASTRAGALI RADIX and GLYCYRRHIZAE
RADIX, respectively.
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4 control
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Fig. 115. Comparision of growth controlling effects with 5 different
ratio compositions of NNG+SBG+PJ+TF derived from one of the best
4 kinds of combinations elevating growth of £ colfi . NNG,SBG,PJ
and TF are designated as NELUMBO NUCLFERA GAERTNER,

SCUTELLARIA BAICALENSIS GEORGE, PAEONIA JAPONICA and
THEAE FOLIUM, respectively.

0.20
—‘— control
T 015 - €@ NNG+SBG+CR+PU(1:1:1:1)
| =4
o .
g 0.10 - 4 NNG+SBG+CR+PI(2:1:1:1)
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o]
0.05 | @) NNG+SBG+CR+PJ(1:1:2:1)
“WP- NNG+SBG+CR+PJ(1:1:1:2)
0.00 v ~
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Fig. 116. Comparision of growth controlliing effects with 5 different
ratio compositions of NNG+SBG+PJ+TF derived from one of the best
4 kinds of combinations elevating growth of Listeria monocytogenes
NNG,SBG,PJ and TF are designated as NELUMBO NUCLFERA

GAERTNER, SCUTELLARIA BAICALENSIS GEORGE, PAEONIA
JAPONICA and THEAE FOLIUM, respectively. :
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v}, Staphylococcus aureus

Staphylococcus aureust WA F+FR+AE+N T, Weh P a
253}, AR FTP200 R, U PR oNBA+=HY ZHNN Y
o) Ao, o] 2 FTolA UG+ FI+BR+WZA ZGNA o]
AR AAHAT E, o) 2 T AR w7F 11129 HSAA o] 7}
3 % ANY Aoz YehdrhFig. 117) |

v} St.mutants

Streptococcus mutanst LA+ A+F{ 7]+ ule] 2 A Aol A
HRomn, of 3te] T4 AE v¥7F 1:1:1:29 H LA Ao} A} B AR
Aoz Jebtch(Fig. 118). ‘

A}, V.parahaemolyticus

Vibrio parahaemolyticus © 2 7}5+371+3W+3 & 7} +317)+ 3w
+wjzbel, 7|+ M A+RF, 7+ FA+e} o 2YNA Ao A
HHQom, o] 2 FAN  ANHIBU+AS =GPl Ao
ANGRAL EW, o] =) T4 AR ¥ LI weN A 7 B
A Aoz vegoh(Fig. 119).

o}, Bfragilis

Bacteroides fragilis = %3+ AR+ 2 of+ b f, B F+2FA A+ 2}
F+ow A}, FFAARR b W zpopiiex) AALAl+w Rk QUi+ f o] 2
AN dFol AAHULH, o] 2F FoAM FF+ A+ F NS 2
FellA Aol 713 AMHAAR EF, o] 2FY FA AR ¥z L1219 H &
M Adgol 7 2 AsiE Rez Jelwth(Fig. 120).

- 199 -



0.30

-4 contral

@) PI+SBG+GH4CM(1:1:1:1)

M- PU+SBGHGH+CM(2:1:1:1)

- PI+SBG+GH+CM{1:2:1:1)

0.D.(660nm)

@) PU+SBGLGH+CM(1:1:2:1)

-v— PJ+SBG+GH+CM(1:1:1:2)

0 6 12 18 24 30
time(hour)

Fig. 117. Comparision growth controlling effects with 5 different ratio
compositions of PJ+SBG+GH+CM derived from one of the best 4 kinds
of combinations elevating growth of Staphylococcus aureus. PJ,SBG,GH
and CM are designated as PAEONIA JAPONICA, SCUTELLARIA
BAICALENSIS GEORGE, GERANII HERBA and CHELIDONIUM MAJUS
L., respectively
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Fig. 118. Comparision of growth promoting effects with 5 different ratio
compositions of SR+CR+AR+CR derived from one of the best 4 kinds
of combinations elevating growth of Streptococcus mutans. SR,CR,AR
and CR are designated as SOPHORAE RADIX, COPTIDIS RHIZOMA
ASTRAGALI RADIX and CIMICIFUGAE RH&Z{)MA respectively
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Fig. 119. Comparision of growth controlling effects with 5 different
ratio compositions of AC+AR+PC+CR derived from one of the best 4
kinds of combinations elevating growth of Vibrio parahaemolyticus .
SR,CR,AR and CR are designated as ACANTHODANACIS CORTEX,
ASTRAGALI RADIX, PHELLODENDRI CORTEX and COPTIDIS
RHIZOMA, respectively

0.20
"‘ control
£ 015 4@ SBG+CF+PJ+CF(1:1:1:1)
E ,
o
8, 0.10 - 4l SBG+CF+PJ+CF(2:1:1:1)
o 2\ SBG+CF+PJ+CF(1:2:1:1)
© 0.5 | @) SBGICF+PICF(1:1:2:1)
W SBG+CF+PJ+CF(1:1:1:2)
0.00

0 6 12 18 24 30 36
time(hour)

Fig. 120. Comparision of growth controlling effects with 5 different
ratio compositions of SBG+CF+PJ+CF derived from one of the best 4
kinds of combinations elevating growth of Bacteroides fragilis.
SBG,CF,PJ and CF are designated as SCUTELLARIA BAICALENSIS
GEORGE, CRATAEG! FRUCTUS, PAEONIA JAPONICA and CORNI
FRUCTUS, respectively
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A 547 AR AF AL A
L #Fd 34 24 Al 74

BA Hg FFE AP 2 Y §5 7 2 4PL Ao =
2 2% PR VANEY FHNEL G gul

Table 19. The fourth combinations for the growth promoting and
controlling composition and their composing ratio from natural products.

strains fourth combination cer:.l:zsxng remark
L.acidophilus S+ A+ A A ¥+ 3} 1:1:1:1
L.plantarium At lztel Fx+ =2 1010101
B.adolescentis AP+ G A+ S+ 1‘2]' 1:1:1:1
B bifidum A A&+ =5 &+ AP AP 1:1:1:1
B infantis 2+ WE A+ B+ %"J%‘ 1:1:1:1
Clostridium butyricum ST+ 22+ A48+ FH 1:1:1:1
Clostridium difficle B+ 771 A+ oA+ Fd | 1:1:1:1
Clostridium perfringens | 3%+ %43+ 87+ 7= 1:1:1:1
E. coli A5+ Fag+ M3+ 53 | 1111
Listeria monocytogenes| 928+ 33+ &+ a3k | 1:1:1:2
Staphylococcus aureus | W2+ FF+ 2+ W FA) 1:1:1:1
Vibrio parahaemolyticus| 2.7}¥+ 37)+ S+ 53 1:1:1:2
Bacteroides fragilis FE+ AR+ W&+ A 1:1:2:1
Streptococcus mutans T4+ FE+ 32+ 5vb 1:1:1:2
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2. 7184 Fatsiare] AF AW

Table 192 %¥ AN #4F 715¢ ¥43 T & U= AAH
RE 7IGRIE AASE oIZ71AEEHED, 7150HE)T dAHREE £2H8o 7
TE REFL AYEE AUA de RIAGEER), AA AdERe B
st ASAEEE), FTEFMHF JBWMR)E 293t BZAGOE), &9
(BR)W F71EBRE TAd RAste SEEBRACGRBEHED, AP Em
ZE) AIV dv GFAACGKWE), 223 29308%), @, EULE)
o Ao, FFHAH), fivkeld2, FELHBRT L d2dE A LNEA R
BBAED, 712G MmMT FAMER 238 A& W& 2AAEHEE), 2
g3 e E FR3ANY, FHATS @] ALy, g, A9, IE,
AL, =RAA a5 Ze AAERZ FASY FEATY 4FE2AG KA
7o A A e g ZE 4FF9 71%4 dusA A AB C 2 DE
TARHES A F FAE AY).
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A 64 Add 7589 FAsH
1 74 Ade a5y

7}. SOD¢| &4 &4

NBT (Nitrotetrazolium Blue Chloride)?} free radical®e] g o2
gaEE AL o8t AoE dA9 HFXxE SOD7) free radicals A A
Axo ZAASW SODe Aol 45 wHeol o A Helth. 0.1 mM
xanthine, 0.025 mM NBT 2228]3 0.1 mM EDTAE &3t 50 mM sodium
carbonate buffer(pH 10.2, 25 C) 960 miell 20¥] 3 A ¥ xanthine oxidase £
20 uleh AL FA3 FE2Y A8 5 FFE 50, 100, 500, 1000vE B A% &
A 80 ul F7MEe E¥EA 560 nmollA FFEE SHIPT. T FFEE
560 nmolA FEIF S AAH WEs HEE g F o] o sampledl
blankE AHEHL 4 FFE9 WIHr 00165/min7t € + UEF xanthine
oxidasee] |98 FFgo ALY R, Blank R & AMEE FEEE A
g FAEE ST AT g2 AnY ¥sFE F33, AES
TS 50%9 AHES ZE a2 9 Fx9 di5E SOD €4 1 Unit2 3}
Qe A& = sample/blank x 1002 Ik,
Fig. 121 2& ¥y T3 M3 4 FHH Fad3ix9] SOD 842 $4s
2} A7} 1374.57unit, B 2438.28 unit, C& 377.89 unit 18]35 DT 47647 Unit
ojgled, 71EE A 0.02% BHTS SOD &4& 137 unit At

1}, GSH oxidation &4

Glutathione& A #WeliA &3 & 1AL R free radiacl-&
2A%e 84S 7HA A Ao

2GSH + H202 -»  GSSG + ZH20

2GSH + ROOHH - GSSG + ROH + H20
GSH oxidation 84 =A& 900 ul® 50 mM® phosphate buffer(pH 8.0)o *=
Q1 25 uMe GSH £ /A3t 4F79 3443 53 94L 10, 20, 30, 40 ¥ 50
Wz EMsta 70 ulE ¥an 37 ColAd 608 HEAZE 10 mMY
5,5°-dithiobis-2-nitrobenzoic acid(DTNB)£ % 30 ulE 378ty ¥-&A171a 412
nmollA GSHE 2dSwel ¥x] s 459 848 F33H0
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0

30 .e.s ~zo 1.5 -{n -05 00
log-concentralion
Fig. 121. Linear regression of developed tea A according to its

concentration and time(left), and their inhibitory for caiculation of SOD
activity(right).

150

F
gim
-
§x . 4 Frescription A
i} Prescription B
g £\ PrescriptionC
4 Proscription D

000 Q02 004 008 QOB 010 012
Dilution rate

Fig. 122. Oxidative activity of GSH by developed tea AB,C and D
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N-s-s-N +R-SH — N-s-S-R +s-N

Z. 1 mole®] DTNBZ%E 1mole®] 2-nitro-5-mercapto benzoic acid?} A&
mo] Moz wMFozN R-SHt oW FAE7 Eof3dE ¢ & o
GSHe| A3 848 <& + 3. Fig. 122253 /L8 A2 Fi3E A B,
D 2 Co #M=2 GSH oxidation® &3 A|71= Ao 2 el

t}. Hydrogen peroxide &4 &4 &3

PBS 500 uldl #4ts F=2E 100 uld 7183, 1.0 mM9 H0;
100 ul® ZhEtz 58 HAFE 125 mM  ABTS  (22'-azino-bis
(3-ethylbenzthiazoline-6-sulfonic acid) 150 ul®} 1 U/ml peroxidase 150 ul& 7}
sm 37ColM 1087 A F 405 mAMERE s aAsL
(Blank abs-#4t3 #Z 59| abs)/Blank abs x 10022 Jeligich, /Mg 471
A 9] k3l 2o FEES 20, 30, 50 E 100 vlE A HdYsA, 18
U2 EFEF 24 0.02% BHA, 0.02% BHTE AME-stt.
0.02%9 BHA % 002%2] BHT$9 hydrogenperoxided] 48L& zzt 942 %,
83.2% A ow, Z}zte] 71EA AEAE 20, 30, 50 2 1009 A &oA 80%<
2A&E BHo(Fig. 123), BA & "e2des A2Z2AHY 715 E JeEHUAT.

2}. Hydroxy! radical &4 &4 &4

MNead x A B, C 2 Do 5A40] 23 hydroxyl radical &4 &4
< 2-deoxyribose oxidation method® ZFA3F 1, o] o 742d x| FEEL
50, 100, 200 ¥ 3002 F A3t FA3AT. AlFH 0.1 mM FeSO4/EDTA
£9 02 ml, 10 mM 2-deoxyribose 0.2 ml, &4t3 FEAI54 02 mis} 01 M
phosphate buffer (pH 7.4) 1.2 ml, 10 mM H;O; 02 mlE 7}stx 37C T ez
oAl 4A1F WrEAlZ) & 2.8% TCAC(trichloroacetic acid) €9 1 mlE 7}3te] 4
$S FA A7)3, A HE malondialdehydeE 1.0% TBA(thiobarbituric acid)
€9 1 mlE 7H8td 100 ColA 1083 71 A F 55 W23t 532 nmol A
2SS 2ARYT. 229 ALY 3 50~300M2 4 e WS 90%
o]/ hydroxyl radical®] 2A 715& RHA(Fig. 124) 7154 433 2249
AL 7hsAHE 1A
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Fig. 123. Elimination ratio of hydrogen peroxide by developed tea
A.B,C and D.

100

OH* elimination

5 &8 8 8

o

A B c D

Fig. 124. Elimination ratio of hydroxyl radical by developed tea
A,B,C and D. Numerics are designated as dilution rate.
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ot H¥ 39 Ghost AIE o] & 43t A

HEAES AAT FaAst 4Eo] Ao oE ZFLL sl 488
model& ©] &3y 38 HEE BrEAY EFe BE dde] SFHL 7}
T F SAEEYsY 2 AYF 9Ho t-butylhydroperoxide(t-BuOOH)E 7}
8t A Ao HAE s, FA Ao gF A& HESA} Screw-cap
of A3 =AW AP P9 ghost 0.85 miE FUsR, Ad7]¢] 24 mM9] t-BuOOH
489 005 mE 718t3, 9d7le] 1.0 mM EiOH £9o2 2% 7154 ik
el AlRE 01 miZtd AL wgdoz o 37T F82oA 3083
incubation ¥ FA] WZA7]1: TBA “S'%"ﬂ- st A FASEE AHF3)
Aot » o
1) ¥ T ghosts] Ax

E719] BE FH(LE biotest) 100 mlol FFY (10 mM 43
€9 (NaZHPO4/KH2P04)-152 mM NaCl €9, pH 7.4) 100 mlE 7}stz & R
B F, 1,500 x gollA 2080 dAEYE & T 452 AA sl ol2Fe
33 HZol 3 AR HF T AFA(10 mM 94 4549, pH 7.4) 100
mlE 7}sta, & e F, 20000 x gl AHAEHE oo 2L AAzx
ghoste] =& dAF FAX2ZN F34ct.

%) SlRgel 24

HYT ghoste] @YAF SAHoE, dAAFEZ AR A4
> —TP : Total Protein (Tp-Blue)E& °©]83}3 11, test tubed] 50 ule] A82& @
2, 7)) 3 mle} FAA e sheted mEE, 5EFe] 590 nmold FRES
£38n 94 A4 AFITHozRY wARE TR

3) gz @

Test tubed] ZAIg H YT ghost 0.85 mIE B3, 7| 24

mM¢| t-BuOOH(t-butylhydroperoxide) &< 0.05 ml& 7}8ti, £3 1.0 mM
EtOH 89229 AEE 01 ml 713 AL vedgoz g o wgAL
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31T §%Fo)4 082 Mg F iz YaNH Wsn de® TBAY)
Jstel AW FARES FFao

1) test tubedl] ZA T B9 ghost 0.85 mlE ¥t}

2) «47]9 24 mM®9} t-BuOOH £ 0.05 mlE 7}§t}.

3) 1.0 mM EtOH &4o2d A8E 0.1 ml 718 AL ulgdoz g}
4) °o] Wrg A& 37C £ F A 30837 wjgFdr}

5) 2.8% TCA(trichloro acetic acid) 1ml 73l ub-&& Zx)

6) 1.0%< TBAE-<} 1 mlE€ 7}3te] 100 CoAA 108 714

7) 853 ¥Z A713 532 nmoll N F3xE Q¢

Age) 540 20007 NESs] HYsY o 0.02%°) BHAE 238% A3
A7%E YR T, Fig. 1252 %8 7154 2 AE 365%, BE 535%, C=
40.7%, DE 362%°) 2= gxde A3} As) aHE g

. FHE Age) FEQuc £

Salmonella typhimurium TA100 &5 ¥ TAZF = Histidine T4

E2A 734 Frame shift¥ o] ®eo)7t dojd #F 2 M, frame shiftd WolE
do7le Wol¥Ad EA 93slo Histidine R FA O ZRE His ¥|8FA o=
5ol HisE #K3A & ¥ plate 4] colonyE FH=+dUo] 7153 A His
MaTAe Aol WEE ANFERe Wold EI2H Trp-P2E AM4dd
MEE sz ‘DY ol #FE ARG, BAFL gy o
(&9)7]7) |
1) shaking water bath, 2) incubatotr, 3) L 2w 4 4) Ames B (28
A @ #), 5) mordon ®}7}(aluminium cap), 6) WZFF#, 7) autoclave, 8) HUF
plastic petri dish, 9) vortgx meter 10) micropiprt and tips
(Al 2F)
1) 508} =9 Vogel-Bonner ¢-& <

go]24  : 335 ml

KZHPO4 : 250 g

TEY 1 9 :50 g
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> woo b

control

0 20 40 60 80 100
Lipid peroxidation (%)
Fig. 125. Comparison of antioxidative capacify of new developed
tea using rabbit ghost system.
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NaHNH4(PO44H20) : 88 g
MgS04 7TH20 5 g
2) 40% Glucose %8}
3) Oxoid Nutrient Broth No.2 : 5g& €o]& o] &85t 200 mi2 %},
4) 01 M QgL H(pH 7.0)
5) gol&F
6) top agar & histidine-biotin &<
D-Biotin @ 309 mg
L-Histidine/HC1 :24.6 mg
ol & 1 250 ml
7) #2& glucose plate
gd T 0g
ol 1 1860 ml

1)-6)2 ZAF autoclavesdtd, W3R E S}

8) 508} Fx¢] Vogel-Bonner g€ : 40 m!

9) 40% glucose &< 100 ml
10) top agar

Ligrilss 075 g

NaCl 104 g

€ ol24 100 ml
autoclavesd}ts], 50Tl B2, top agar ¥ his-biotine €9 10 mis} &3}
i, AHEE w7t 45 ~ 50Tl BLgin.
(S-9 Mix)
dol94 229 YA 9iste F71eh rat 189 homoginateZ B E =
A% microsome 8 EI(S-0)3 BEAFEAL ETFs AstPon A
HE $5-9 mixE AbEsd o
(222 A A
1) ames &ol 100 ul® Trp-P2 49 (0.5 ug/ml DMSO)E& ZEF 3},

(control DMSO)
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2) yeold EFE 100 ul AH7Msvh

3) 600 ul®} AN ¢F L RS EFeo

4) 100 ul®] S-9 mixE EFIY. T

5) TA98 wi¥ S 100 ul ¥F vt Z Est 37 CoM 208 BT
6) Top agar 2 ml€ 7}, A glucose agar plateo] Bt}

7) 37Col A 48A13F v & F, F 2% hist(his HI & T74) colony & At}

(datas) # 2))
PP %)E Tl Aol st} ekt

(A-B)
(C-D)
A ANE¢ Trp-2 #7}F colony &
B : Alggt H71$ colony F
C : Trp-P2 7} colony &
D :Trp-p2 A7FsHA] &< colony F(AEEHA)
Table 202.25E 7iWd ¥ Do tlste s=dio] APE ames testZA

PAAFG L HHSAME 70%0]de FEAM AFAE vehdo YL 2
e SRS e & 287 ° Aoz Amd
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Table 20. Amtimutagenec test for new developed antioxidative tea D, and
its dilution rate by ames test using TA-100 and TA-88.

strains dilution A 8 c 5 antimutagenicity
rate (%)
110 | 45| 35 | 182 | 33 ~93.28
) 1/50 1 60| 32 | 173 | 35 79.71
TA-100 =7 00T 72 1 37 | 176 | a1 75.86
17200 1 80 | 39 | 180 | 34 71.91
1710 | 43 | 33 | 158 | 35 91.86
oo | /50 | 55 | 35 | 163 | 38 84.0
TA-98 47700 T 67 1 34 [ 165 | 33 75.0
172001 75 | a7 | 160 | 31 "70.54
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Ab 715 A ZHD)2] Cytotoxic effect

GAZo] o] ATEHEL ZEAY JRE BV S5t AX
54 N¥e Ngaan.

1) Cell lines

FAdEHRE HESZ 959 AR E cell line2 Hep G2(cells
derived from Hepatocellular carcinoma, ATCC No HB-8065)& AL&3lod A3
A=

2) EEAES g

Hep G2 cell& 100 unit/ml®] penicillin-streptomycin® 10% 2]
FBS(Fetal Bovine Serum, Gibco Co., US.A)7I—&%¥ DMEM(Dulbecco’s
modified eagle’s medium,Sigma Co.,U.S.A)& Al83&t4 37C, 5% CO: Incubator
ol A wjgFstHt. WYL 1FYo]  2-33 refeeding sl 6-7YTH]
PBS(Phosphoric Buffred Saline)2 A &% Tdg dhjoz Adujeksiwuy
A3 o.

3) Cell counting

. et Frheky] 98t cell counting L AME YT, SEA
¥l BT T-2594 widuwlx]E pasteur pipetZ A Ast3, PBSE 23] 433
t}& trypsin-EDTA(Sigma Co., US.A)S 04 ml @7kstxn, & 931 Zo) 37T,
5% COq Incubat0r°ﬂ*‘] 2-3% WX|$¥ DMEMES 10 ml 73tz 2-33)
shearing 8¢ ¥ 1 ml ¥ EF3to 37C, 5% CO: Incubatoroll A w3t} 447k
T AH5F2AEA D)E 1 ml Vst dEzdlE PBSE 1 ml A7F8le 72 A
ZF ¥l ¥ hematocytometer2 cell counting 3l th.

4) 23

ALy FAszte] Hep G2 cellol th3dl 3bAdS 9824% =
ol REA 9 TFI VNS /W RozZ And

Sample cells/ml Anticancer effect(%)
control 91 x 10°
Developed tea D 20 x 10° 98.24
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A7A AL 715 FF Ao
L A Aol @ 259 Ao

R ATE B AL B AZE J5HE 2E B, =
He] #8782 AFE AN, f3l AFY AL dAA 7= <
2 (A, B, C, R D)E o438t 7 FFE A% 23 2 Ao 5342 FEFY
o FgistEo] g HAUNES WA AEEn o]F HANES o] &35ty Fu
Ao 84L& F/HNZ EHoz FuHsAZozA Lactobacillus <,
Bifidobacterium & T ©]88q FuU FEMAZY AFL 2= FAAE
o 2% EEANUT. BF FUM 23] £48 dosE Fu fa Ao
2M Clostridium difficle % Clostridium perfringens& ©)83a] o]S 9] Ax2
QA & e 2HE &8, o] F A 259 2% AAs) L4
A FE&AT A AP} FA o Ay o8 Ade 43e FAA4 o
Azt 471X 8] HAQAE 23S 43 ¥ Fig. 126. (a)= AU L2479
Lactobacillus  acidophilus® A%& &3 FAo Ay & HF
Clostridium difficle ¥ Clostridium perfringens (Fig. 126(b) 2 (¢))& Alo] &
T AT 4 7HA9 A (Fig. 126, ABC, © D)2 By 33 9o o] HAAE
o) 2FE o] FFE vYe Fod FASAUY AL AANZ wraly
Ztzkel 4% B, Ao FeErt dE2A JeEgogy, oo Fa 2 gl
oeh ol s A $8E £ Ae FHL AN Y 283 R HA
AEo] Aol Aol ETHE FAHA Jea T e W oEE 2T7HE V)
T AR 2ES 0% B d9 ¢ UL ARYE 2 @ 5 L Aoz »
o AAY e ggsiy e s Ao FA45E YHME g A
FEo) dasty, AAAEY 7S o83 W WRE = AN 2o Ay

7%

e/

= Aoz BEYD 53, AAd FAYS SLHE 72 Ao
HAME BANEe TFd 2dol $8HT o) 4E AR st U
; SE5E B2 BdFD YOS B & ot |

Fig. 126225 F 3N FLMNTF Lactobacilius & oF7F e 4717
o Aol ot} 7k 1 Yee B & UL TP WEFY Fu fa A el
Cldifficile R Clperfringens® /@9 o] oj3td Aol®lm YPees B =3
e TR ¢4 5N YEsD ot
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Fig. 126. Four kinds of prescriptions(A, B, C and D) combined with
antioxidative natural products were promoted cell growth rate of the
useful intestinal bacteria, Lactobacillus acidophilus (a) and controlled
growth rate of the harmful intestinal bacteria, Clostndlum difficle (b)
and Clostridium perfringens (c).

La designated as Laclobacillus, Cd:Clostridium difficle, Cp:Clostridium
perfringens, cont.: control.A,B,C and D designated as four kinds of
prescriptions combined with natural products.
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2. 71674 FAsD) @ 7 758 53 4 A9 2%

AT A D s F FF Y R A He e AR
A

1) Lactobacillus 4 &5

L. acidophilus 3 Lplantarium®] #55& /A28 A3MD)e) o8
A& Zde e A nastd AT Fkorh(Fig. 127), Aol =
Ae Yo Ao Lo d FANT wige] wet FA=qA WP o
o 20| Qo

2) Bifidobacterium & #3
Bifidus & T35, B.adolescentis, B.bifidum, B.infantisE$%] 24}t
‘Dol o9& 4% FIATE olF A Uehgon(Fig. 128), ol o] 43 A

T ALL FuFax A & =80 ez AmdTh

3) Clostridium butyricum

SAFes BEVIE e o] & TFE AW ‘D'Y 9std
4ol H38e Aoz velwth(Fig. 129).
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(a) (b)

as a8
06.
04.
a2 P
& pD
6 © B 2 6 2 B 2
tire () C tiregy)

Fig. 127. Growth promotion effect of L.acidophilus(a) and
L. plantarium(b) with new developed tea (D).

La : L. acidophilus, Lp : L. plantarium, C: control, D: prescription of
new developed tea
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(a) _ (b) (c)

0B
L+ 3
o ™ o
w@ e o2
-4 BC - EbC -+ BC
& B -8~ B0 o -8 BO
00+ - - . 00— . . a0 . . .
8 -4 B a 8 » 8 a3 [ B 5 B ]
=t o) o)

Fig. 128. Growth promotion effect of B.adolescentis(a), B. bifidum{b) and
B.infantis with new developed tea (D).Ba : B.adolescentis, Bb : B. bifidum,
Bi : B.infantis, C: control, D: prescription of new developed tea

Cl.butyricum

absorbance
© o
& 8

0.10 |
| -8 CbC
0.05 & CbD
0.00 - , : .
6 12 18 24
time (hr)

Fig. ( 3)29 Growth promotion effect of Clbulyricum with new developed
tea .

Cb : Clbutyricum, C: control, D: prescription of new developed tea
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78 59 A3 Ao 52
1) Clostridium & 4F

HEAHQA # *1]2?01 Cldifficile R Clperfringens® $7}A #F
T dew, ol F FFE ALd FAska ‘Do) o3t 164t FE
Aol ¥& Rol1 Al°1(F1g 130), e EHRKAE AT T2 A5/ 8 &
<< 59

iy

3:2_% il

2) Bacteroides fragilis

Bacteroides fragilis 2] #F% faATe ¥4Fo=2 g
gatakat ‘Dol 2o dte A ®E BAH(Fig. 131).

3) Listeria monocytogenes

Listeria monocytogenes® #F% A F5E& doJle F8% #F
F9 3tyeln o] #FE JNEE FASA ‘D" 93ty Ao EE& RYY
(Fig. 132). '

" 4) E. coli

09 90| HNE E coli FEE AuE 485 ‘Dol
o5t Aol ¥ B ATHFig, 139).

5) Staphylococcus aureus

$r8l & Staphylococcus aureus® NEd A3}t “Droll 2| st
Aol €& B A} (Fig. 134).

6) Vibrio parahaemolyticus

S3lF AFE=T Vibrio parahaemolyticus = /N2 A3}t
“Dreof} o3l Ao & ¥ HAHFig. 135).
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0%

00 —-QC

-+ QD
Pt 2 8 » ow W

.4 8 2 % D
time(n) ime () |
Fig. 130. Growth controling effect of Cl.difficile and Clperfringens with

new developed tea (D).Cd : Cl.difficie, Cp : Clperfringens C: control,
D: prescription of new developed tea ,

Bac.fragilis

0.15

0.14 -

0.13 -

0.12 1

0.11 ;

—o— Bf-C
—a— Bf-D

0.10

0.09

8 - - 12 18 24

time (hr)

Fig. ( [;}31 Growth controling effect of B.fragilis with new developed
tea .

Bf : B.fragilis, C: control, D: prescription of new developed tea
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0.15 1

0.12 -

0.09 -

absorbance

o‘m “

0.03 _

0.00

+

= ¥

8 12 1% 20 24

time (br)
Fig. 132. Growth controling effect of Listeria monocytogenes
with new deveioped tea (D).
Lm : Listeria monocytogenes, C: control, D: prescription of
new developed tea

E.coli

0.08

0.07 -
g
g 0.06 -

—o— Ec-C
0.05 —a— Ec-D
8 12 16 20 24
time (hr)

Fig. 133. Growth controling effect of Ecoli with new
developed tea (D).

Ec : E.coli, C: control, D: prescription of new developed tea
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Sta.aureus

0.24

0.22 1

0.20

absorbance

0.18

0.16

é 1'2 1}s zo 2'4

time (hr)
Fig. 134. Growth controling effect of Staphylococcus aureus with
new developed tea (D).

Sa : Staphylococcus aureus, C: control, D: prescription of new
developed tea

V.parahaemoliticus
0.25
0.20 -
o
2 0151
®
2
3
] 0.10 1
©
0.05
0.00 g " T T
8 12 16 20 24
time (hr)

Fig. 135. Growth controling effect of Vibrio parahaemolyticus with
new developed tea (D). Vp : Vibrio parahaemolyticus , C: control,
D: prescription of new developed tea
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