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Summary

I. The Title

Development of functional dairy products containing novel anti-inflammation components and active saponins

from mung bean

II. The Necessity and the Purpose of Research & Development

Several human diseases including some autoimmune diseases, organ transplantation rejection
and systemic infection are mainly associated with an inflammatory response. Since inflammatory
responses are caused by the activation of both innate immune cells and adaptive immune cells,
controling the activity of immune cells is the critical step to prevent or treat diseases associated
inflammatory responses. The purpose of this study is the identification of anti—inflammatory
effect of mung bean extract and probiotics. Also, we will develop anti-inflammatory food based

on the ingredient from mung bean extract to relieve from the inflammatory responses.

III. The Contents and the Range of Research & Development

We will screen an anti-inflammatory activity from the mung bean extract and probiotics
strains according to the established analytic protocols. According to these protocols, we will
verify the anti-inflammatory effect from the mung bean extract and probiotics strains in cellular
level and animal models based on inflammatory responses. In details, we will monitor the
efficacy of an anti-inflammatory activity from mung bean extract and probiotics strains by
characterizing the phenotypic changes of immune cells such as macrophage (J774 cell line) and
T lymphocyte (RMA cell line) after treatment of appropriate reagents. Criteria checked on
phenotypic changes will be included in cell proliferation, cell death and cytokine productions
from macrophage and T lymphocyte. After the identification of anti-inflammatory effects from
appropriate reagents, we will treat these reagents in animal disease model (inflammatory bowel
disease model) to confirm the effects of these reagents. Further, we will develop dairy products

using the extract of mung bean and probiotics to relieve from the inflammatory responses.



IV. The Results of Research & Development

We screened an anti-inflammatory activity from the mung bean extract and probiotics strains
by monitoring the phenotypic changes of immune cells such as macrophage (J774 cell line) and
T lymphocyte (RMA cell line) after treatment of appropriate reagents. As a result, both mung
bean extract and Lactobacillus salivarius E4191 strain have an anti-inflammatory effect by
decreased proliferation and decreased cytokine production of macrophage and T Ilymphocyte.
Further, we treated these reagents in animal disease model (inflammatory bowel disease model)
to confirm the effects of these reagents. Results clearly showed that the treatment of mung
bean extract has an anti-inflammatory effect. Based on these results, we developed dairy
products using the extract of mung bean and probiotics to relieve the inflammatory symptoms

through a food which is possible to intake daily.
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A2 A e A4 A% Bd AT %
1. 954 27244 ga 47 53

AZ el F7}sk+= prostaglandins (PGs), cyclooxygenase-2 (COX-2)9} inducible nitric
oxide synthase (INOS) 52 A54 #dgke] W7 de w9 & 47 dF5AH d4=4d T8
b R ol e} W FSFRAAALE HAEE Aotk COX+E COX-19F COX-2 F
7F o ofgtrl=Atel A e AuEddS AdAst= #osts Aot COX-12 E¢ 34
A, AFEFe 24 5o A7 TS A PGs FAE Al A9 BE AxoA dASA 2

ZAo A B R ¢kl cytokine, AAAA, FFFHAAL ] F=

A5 HWHAAI o APl Bo] LAY, £F COX-2= AFEAPE ¥Ed Bel-2, Akt

ofN
i

4
T~

il
12
2
ol
ol
rlr
ot
e
i)
r <|
[e=)
1%
=]
.,
@)
s}
(@)
)
(@)
2
@
i)
X,
o,
=2
+
0
(e}
ol

d9s FIAA & A EZAME (apoptosis)
+ MMP-2, angiogenic factors &9 W3S S7HAA 49 S FHAZIT COX-29 fa)|A
AR E = PGE2E A5WHe, A9ihs, A48 J4& FHA
A A YtHSano et al, 1995). Pan Sol ¢l COX-29 #
ZA)(NSAID : nonsteroidal anti-inflammatory drugs)®t COX-2 A&z A sf#]2l NS398+= PGE2
AL AT Buk ozl Alxd 71d Eelaie dFe MMP-29 HAS JAlste] FozX
A Hols A T oieds THEIFTGPan ef al, 2001). EI Fu 5 Y oA
COX-2 A8 Asfalz &3 celecoxibell osf F o] LAl @A Faste] FGasrt Lt
Atk B sk ek (Fu et al, 2004).

Ay

3 AsAQl v A Rol=A &

Inducible NO synthase (iINOS)= COX-2¢9} t}& A=zZ2 WA 935S 2Hstes dH +23
AL S sl G4 AHEE 954 ATEEQA NO (nitric oxide)S A7l ¢&] L-ol=27]d 9]

abetAd golrl e Hh-g-S St NOE B2 sXodlAe AlA offolsuy EAsta 1749 FX
of Ta% TSt S Wl RS N =& wXolAE £38 shocks do7|1
A FEALE S FE3tH(Achike e al, 2003). INOSE NO<2 A S T3 AlX EdWolstz {29
WHolE of7|AA st o] MAIAZA g Bk ofue) oF A £ e Fo AT

st A5 ATEdY A4 2 COX-2 wde] =4 #of gtk (Surh et al, 2001).

d

olyl AHE AFA AFEZH(PEG?, iNOS, COX-2)E2 nuclear factor-kB (NF-kB)9} #Z& A
Atz Ao ojefA] o] AT 4 A AvH(Surh et al, 2001). NF-kB& 524 ARSI
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s}
=

Aol dFew A5 d&
gt AR
Rel B)9] olw9l= G+ o] o] Al (heterodimer) Y &3 o] F 4 (homodimer) & ] F WAl IkBeH=
A &l &9 A (inhibitory protein)o] F-2t¥ o] B0 = EAgrt. 18y NF-kB A 25 F3 sk
lipopolysaccharide (LPS), €154 cytokine, 43t ZE#=(ROS)9 22 T3 Al A5 E
W IkB7F 23 o] NF-kBE A stAIA AxdoA 3 W= o] F(translocation)S =3t DN
b AgstAl HHA A5 ATeEds AT Suh 52 AHAGS] IelM AN YA

b
ol
tlo

S elst et

NF-kB= AXZAAA Rel @& (Rel A, p65, pd0, p52, c-Rel, v-Rel, and
T

o

A Sold wA fAxe 4d

e

N

Interleukin-8 (IL-8), vascular endothelial growth factor (VEGF)®} #H&/Ao]elx} matrix
metalloproteinase-9 (MMP-9), urokinase-type plasminogen activator (uPA), uPA receptore] ##
H A S NF-kBel| o9& 245 o] s At B a3t tH(Suh and Rabson, 2004).
NF-kB7} DNA¢H ZAgtstol o4 A7Ed AHS S7HA ARAEZ wdd Feje A=
(transformed cells)= B HA MMPs +H & FE35to] Al EZ 92 7] A (extracellular matrix @ ECM)
S FIAZIHA AP E AEe] HdolE FXAIZITH

Matrix metalloproteinase (MMP) & wulzol u Xz g
endo-proteinase E2M ¢ o], 45, dHNAE £33 w2 At AA Faod 4TS I
th. MMP &9 F2 542 extra—cellular matrix (ECM)2] A&& Aelx o=z ylyslo] A E7}

TobErh AF7HAl 20 of 7RA] o)4o] A EN oW I FolA ke Ay A Ee}

WA EE ¥313 B2 A XA A&EH oz w3dsE 72 kDad @ a <l MMP-2 (gelatinase
e gAMNESY 8F 3575 TS A5 Alxel o8 AAhHEE 92

kDa®] Tl MMP-9 (gelatinase A)2> &2 AFAdo 83 93-S gh. MMP-29 MMP-9
= ZI1AYe Fa 44 4EQl tipe IV collagens AR A o2 St A7|HA ol ol &o]df
A stE R vekst ofd FEFEEAAM 2 Bl dAAs FrFetal Harw o] dvk(Hornebeck et

al., 2002).

MMP-2+ membrane typel-MMP (MT1-MMP)¢} tissue inhibitors of metalloproteinase—2
(TIMP-2)°l & ZZ="Et}h (Seiki, 2003). MT1-MMP% signal peptide, propeptide, catalytic
domain, linker-1 (hinge), trans—-membrane domain, 207§ o}v=2te] #& Axzd wao=z A%
t} (Itoh et al, 2004). MT1-MMP+ +4H] 3452t signal peptide’} signal peptidase®l] 23] #|A
%31 proprotein convertasesel <3 propeptide’} ZAHEE AFE FHoA LTt A5t
MT1-MMPE TIMP-2¢] ]3] A3|= o] pro-MMP-29] AElE Zdst= A4S b (Seiki
2003). MT1I-MMP+= s97d3h, #dd, Frielad, 95, A4, 43 A5, oo dol/Ae 2
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S Ut e stE gyl #woidh 53 MTI-MMPE 574 gollA dAsA Hd = oy
sk A in vitro, in vivool A F A9l o]lF &, dolE FTAIAIZITE TIMPs+ =2 Uje] A
catalytic siteel] HZsle] MMPse] 4% @48 2Hste= T2 WARIAZN AF744 4714
TIMPs7} ¥8] t} (Seiki and Yana, 2003). 53] TIMP-12 A9 2E &4std MMPsE A3 ad
T A= v TIMP-2&= MMP-29] F8 Asjat=Aw 2h-&3it} Al 2ol A pro-MMPE &
dststz] 918 Aojx= MTI-MMPO F &EA7F wf-¢ ZFsok st o] <{d F 29

rlo

Hemopexin-like domains®] Abolel] A& 28-S §3 homophilic MT1I-MMP &3HA41&5 A5t &
Aatett o] E3A = catalytic domain -9 TIMP-2¢] N-terminal®} Z2&3le] MT1-MMP<]
Zrgo] HAHEY (Itoh et al, 2004). MT1-MMP/TIMP-2 &3+ TIMP-22] C-terminal®}
pro-MMP-2¢] hemopexin-like domain F<¢]¢} Z3tste] €2 st MT1-MMPol| 23 pro-MMP-2
7b ggdste FER ®shA ®rh TIMP-2& MTI1-MMP9 Zo] MMP-2¢] 248 x4t 54
o Holo MAS Adfste= Aoz BHuEdow TIMP-2 Ao whg-ZoA s hdol7t F7kg ol

s Z b (Sounni ef al, 2003).

2.4 9% #7tel B BAAS £84

G334 A A3t FAoA ASTS AASE W EA| A= lactoferrin (Lf), calprotectin (Cal),

fo
i)
oX!
(@)

polymorphonuclear neutrophil elastase (PMN-e -reactive protein (CRP) 5°] <t} =3

WAZS Bokel BF dZol i 9FY 4 A8 BEY 930 gt 954 F 48 2 An

N

A SR Um Uk Aa o] 58 FReke], A diEdY dW 4% A (colitis
activity index, CAI) % =24 ¥ &A% A 4(Crohn''s disease activity index, CDADE e

+ gk,

oA R A F4N ARFoRA AWPA gl WX Fahu 9, £y A A4 S
FoaeM W B34 50~90%7 AR FAFT Qe FFIA W APAe ARER Q45w
et
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A E A S (5T, ) 100 g5 cellulose thimble (Whatman, Maidstone, England)ell ¥ 1. $FqF

1000 mL®e] hexane, ethylacetate, absolute ethanol,

ko3
T
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Aol AA

&z %
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o]/
Bl
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el

thimbleol ThA] A

5
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pud

AlA AA

=13
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il

1,764 x goll A

Tlkcy

1 filter paper=

Whatman No.

} 3

fIfe)

2]

Ethylaetate®} ethanol F=

iz
o
|
iy
()

ol

ol

1o el vke} Zo] 53] hexaneo| ¢

®

}<lth. ethylacetate 2 ethanol

Aolel 71913

ey

]

¥ %

5
=

23!

A7) W

7]

=L O
SHir

el
T

el

Y

B
Ko
TR

ﬂv.o

2]

-

)

i)

B

0
o

)

ol

i)

ethanol

i

Yield (%)

Solvent

Soybean

Mungbean

28.6

1.80

Hexane

4.2

1.75
1.10
15.7

Ethylacetate

19
15.8

Ethanol

Water
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= v
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E 29 o] A8 v] Hl&S 15olA 1110
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el

2~ 0
T=

HeFEE

o WIA7IEA

Yield (%)
0.87
1.10
1.17

st eh.

S

g

. ethanol (100%, v/v)

]

2. A&l A}

Sample
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0 20

aFaith. wekA ol

S
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T
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ﬂo
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il
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o] 57K ¢]
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om 80%%t 1002l A
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ANgo 2 AL-85}o]
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55 o8-S F%ES methylene chloride®
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Scientific) column (25 x 50 mm)9l loading3}

ethanol ]
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Lee et al. (2011)¢]
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RT-PCR(Reverse Transcriptase —Polymerase Chain Reaction)



35 cycle®] amplification cycle (95C, 30sec — 60T, 30sec — 72T, 30sec)® X && o wmpx 2t
extension 72Tl A 10&7F AAIsF3A T Internal control®+= Gapdh mRNA HAMAIE AR&-sH31 &
B SAdETeR2E HEd 10% DMSOE A#ste] Hlastrt. o] wf AF&¥o{X primere]

sequence, GenBank access number, RT-PCR product sizex= ¥ 33 2t}

(a) (b)

g
F1

4 =
=
£ %
o
")
N
&
8 2-
<

1 B

U "

0 30
Fraction No.
718 1. Flash column chromatography (a) 2 TLC (b)o] 93t H5Fee 559 B¢, F= 7z

Zhe] #3e vhehyl,
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%3 57 ofEE FE2Z9 gAAE dds 24 54 Wl A8-¥E RT-PCR primer set.

Product
Gene Genebank Sequence
size
F | CCA GGA TGA GGA CAT GAG CAC C
IL-18 | NM_008361.3 358 bp
R | ATC CAC ACT CTC CAG CTG CAG G
F | ACC GCT ATG AAG TTC CTC TCT GC
IL-6 NM_031168.1 561 bp
R | TAG CCA CTC CTT CTG TGA CTC CA
F | CTG CCA CAA AGG AGG CGA GAC TC
IL-128 | NM_008352.2 389 bp
R | CAT ATT TAT TCT GCT GCC GTG CTT C
F | GAC GTG GAA CTG GCA GAA GAG G
TNF-a | NM_013693.2 502 bp
R | TGA CGG CAG AGA GGA GGT TGA C
F | CAA GTA CGA GTG GTT CCA GGA GC
INOS | NM_010927.2 314 bp
R | CTG TGT GGT GGT CCA TGA TGGTC
F | ATG ACC ACA GTC CAT GCC ATC
Gapdh | NM_008084.2 271 bp
R | CCT GCT TCA CCA CCT TCT TG

a9y 2¢] vERd wRel o] IL-18, IL-6, IL-123, TNF-a, iNOS+= Fraction IIoA & A 3] 74

SFATE ESH Lee et al

Fraction 32 AX5A4S YEA

@kt (ZE 3).

+LPS [TugimL})

10%

133 . -
Ladder DI"-;SO DOMSO Fi F2 F3 F4 Fi&
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35Thp

S60bp

388bp

S01bp

34bp

2T1bp

. (20119 WHow =A3 propodium iodide Aoy} MTT Ao %=



251

100 -
201 _ =[]
- - 80 _ ] ]
— — I - — 1
E _
S 1.5 g
< 260
© 2
7] =
Qo Q
< 1.0 g
2 40
[0
0
051 20 1
0.0 0
N.C. P.C. F1 F2 F3 F4 F5 N.C.F1 F2 F3 F4 F5 N.C.F1 F2 F3 F4 F5
+LPS +LPS

(a) (b)

a9 3. 55 g FEE9 H7H37 mg/mL)7F J774 A A ] AEA vl A=
%7} (a) Propidium iodide staining, (b) MTT assay, 1x10°/well

o

2|

=

ol\
flo
s

3k kg0 2 X cytokine, cyclooxygenase-2 (COX-2)4} prostaglandin®} 728 theksh ujj7) 21z}
ojste] 2AH M IL-1B, IL-6, IL-12B8, TNF-a, iNOS o] ti2AxEA #uxHe fxsl A4
cytokine®] tH(Pan et al., 2009). ¢]& % TNF-a¢} IL-1B+ W45 A3to=z o] o Fa3 o
& gty 222 d5HeS AN EE UE 9354 cytokined] #ES F7HAIZITH
Apte and Voronov (2002)8 =& Fw9o] [L-1BE 953 #AHA xF 9 &Aoo} Tgoro 2
)3} BAEo] vk o 7rola A EH = C-reactive proteine IL-69] o]&te] =LA ks W
Ao R BuHEYH(Yudkin et al, 2000). C-reactive protein®] A& A4 A3te] X} =&
BBAAE Hol= AFHA e AN A E(biomarker) Y-S 1E e ) KFEE FEEL A5
3 cytokine®] TEES AAlgte] AP AA A AL E =Y F v FAEE AL AE A
°o% 7IE + AUtk

Crohn’s disease®} #2&

aly

o

i

Sk, Mannon et al.(2004)¢] A5+ Ao w=w [L-12 23 #A7}

4 A 3 e AAA AFYS AAE L

vl

2
o|N

o
=

ol\

Hkg-o] A% E 29 NO+= L-argininel 4] NO synthase(NOS)el| ¢]3to] A F k. NOSO| =
endothelial NOS, neuronal NOS, inducible NOSGNOS)e] A|7}#] &ef7} dom o5 F iINOSe
oldt NO A2 Helgdos 83 938 st oz 484 9tk NOE AAZE =

Bl 4= AT superoxide radical?} ®WH-§-sFo] #AsAAFA (peroxynitrite) & A sk=dl o] Aol 7t
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i,

grstes o E4S st AAAA AxE Vlse AEsta dSes FSAIT

’

Ht}(Darley-Usmar et al.,, 1995).

’

3. 3495 &4 £ phenolic profile ¥4

Kwon et al. (2007) 30 &< A& AFALY dgs FE2=2 Axsta dSHSod #o

ste gdd aagdAdd A= S AR 55 B 55 ol HQl w5 U= ogh
FEES I v ® TR, FRAUAE, AE R, dA: F AR, HAlE, AnF 2 2
A5F 30 oJF 5 LOX, phospholipaseA2(PLA2) COX-2 5 o8] 7[A] 9% @279 &S vk
o2 AAEH o™ PLAY oAl &do] w9 At njAde A A& A|Ql indomethacin@} F-AFSFS
o} =3 LOX % COX9 7]2<l arachidonic acid A S AAgozH dTuks Z7|dAdA &
dT AE&s MAE = s Aor Baside 8y o5 BiadAM s ¥ odEs FE=

EAe= Fradwel e A= o] FojA A &ttt
B oo A gd= FAlo] <l ¥ Fraction 39 phenolic prifiles ZAF7] €3Fe] Lee et al
(2008)2] WX} Yao et al. (2008)¢] W o= 34 E3 9] phenold} flavonoid profiles 2+7F FA]
SEATE 9 4ol A|AIgE ule} o] SR FQ AT o2 A gallic acid®} vitexin (isovitexin)
o] golyr}. =Fe Fyof F=AET 100 goll= ZH7F 1.29F 05 mgel gallic acid’} £A43t= A
o7 ®Huy vl AqtH(Sosulski and Dabrowski, 1984). Gallic acid= 4 &4 & 52 human
THP-1 monocyteE ©]-&3F 7oA hyperglycemiad] ¢l3te] FEd AFwi7] Fdxe HES
oA sttt B sk oW (Kuppan et al, 2010), human mast cello| 4] 3elel A5A Fd2 &3
o] Z+4 &3+ nuclear factor (NF)-kB9F p38 mitogen—activated protein kinaseel] <& % o]&}
SFATHKIm et al, 2006). % 3ty Fa Aoz gd¥  vitexin(apigenin-8-C-
—glucopranoside) ¥} isovitexin (apigenin-6-C-B-glucopranoside)s =5 F4}o] z}7z} 50 mg/g &

Q8= Aoz 4dA AHKim et al, 2008). Yao et al. (2008)= 2% T 7 (KK-A' mice)ol

L eSS FE2ES ALEY 3 AL gk gale] §o ol el #AFEYT T dtgon =
FoErS FEHE oto] &3 vitexin isovitexin® #EHS 77} 45663 34.26 mg/kg ©] A thar
Hasklo
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The chromatogram of F3 at 254 nm

nnnnnnnnn

uuuuu .| Gallic acid

nnnnnnnnn

The chromatogram of F3 at 360 nm
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somce]

somce]

cone]

aomce]

w Vitexin (isovitexin)

_—

—

oons

sons]

aonas]

o 00 LT FI00 d00 OO0 Trainl
a9 4 AEE FE2EY FdF A EF &A= 242 phenolic profiles

2 deld glon ojEgolu JRAE HIE QoM BUEEEe] LARE BEHRL Yut
A Ho QB B ATE WS AVHOZA TRAAE R o 2B Ft I

Ast 2 F AL Aol 2AEA S (Oh et al, 2003; Kim et al, 2007) 5% V& A&Fo] 7l=F
of o3k 3 F 7+ &4 3 HEo| X d3Fo] HE vF JYrH(Choi et al, 1993). o= =F
o] et FE&o] WM HWA3 Alzheimer's disease® Z3ty} ##o] 9= NPA I3t =

A E(advanced glycation end products)e] XS A= 237 AdSo] HEH(Peng et
b

, 2008). L HFo RS FEE] 954 cytokineo WA= ¥ HiE W flow I
FAE B 2 Aol Agem FAHeR FRIH AT
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3 =
A0

}3 acetone® THIT= 242 33] Al

S

J(Wako Chemical Co., Japan)< T

R
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e
o]

1 sterol 59 E+E

A3} isoflavone©]

s

< TLC=E #

3T
=3

w ok 670 9] spot(Rf
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e
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&

15tk HCI(2 M)/Ethanol 84S ©]

s}o
=

0.28, 0.53)°]

0.09, 0.14, 0.17, 0.23,

F7HRf=0.29, 0.67, 0.80, 0.82,

s

1] 90Tl A 34

S

HCI(2 M)/Ethanol &<

-
.

0.93)7F vEtstow, o] At

% diethyl ether

A2 5). webA], diethyl ether/FH3 38

PN
T

s}k
=

$l°] sapogenin

o]
H

Rf=10.9

o

Rf=

=

Rif=

S
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o
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o
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Uematsu et al.(2000)< yucca F=& A|5E5 HP-
TEE 0-100%7H4] gAIE R F7FA7IH Al
2 s ®Busdt. 7 §EES ¢

p-anisaldehyde$} A4S H7F3E whg-g Ayt b

re
i

o

>

sk AF Bal Aol A sapogenin® A 3HA] 7] o

oo

AlA 430 nmolA] FFEES =AHSta standard

saponin®. 2 e TFEFAM R ALEU FFS aEd G

bo] mEaAEY F2RE Axsn FU9 PYo

50

40

30 1

20 A

Saponin g/ 100g extract

0% 40% 60% 80% 95% 100%

19 6. HP-20 chromatographys ©] 83k S FAFE U] .

APEU Y] A ZTA o A sapogenin® Z o] A3 glo] A o] 7}53d W O 2 Dini et al.(2009)¢]
Hol HE7bsAdS HESIYGTE Dini et al.(2009)9] WHol A= WS 931o] p-anisaldehydeth Al
vanillin€ (8%, in ETOH)¥Z 34H72%)¢] TFES AF&stdon AA @ diFAxd 25F
o] &3te] 544 nmel A A E EEFAL 2 73 2ol %S linearity S WEFHTHR™0.99).

o
=
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y=2.2643x-0.0116 ¢

R?=0.9912

Il
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Ay
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!

19 7. Vanillin M-S o] &

|
T
w
)

0

A

ToR

22-25 mg/gE Hil¥o] H o

Fape

e Azde) %

kS

=
-

A o o

oy

(Fenwick and Oakenfull, 1981), A}3

Fel ¢F 45

431 mg/gl.& WF7F 5o H|s

[e]
‘j/o]:'i_‘

3}
Ay

be Abzvel

A &

=
-

o 5

o2 e

40

o o o
[Sp) N ~

(poas pajpeyap b juiuodes Huw)
juajuod ujuodeg

Mung bean

Soy bean

o
!
Ay
I
—_—

19 8. Vanillin
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2. HPLCE o] &3 5 F AlXd9 HF

HPLCE o]&3% =FALEHS A2 F 7HA fdEA 2" HPLC/UVe HPLC/ELSDe A&
nlaste] A WS FAbstaal sh9lth. HPLCOl 9)d % Abxde] AaFE HiQsil Cl8w
column (46 x 250 mm, KYA Tech. Co., Tokyo, Japan)S “&%3t Jasco HPLC system(Jaco,
Tokyo, Japan)& AH&3ti o™, UVel ELCD + 7He M= & AEAIE"HS AbEeto] A5 A

3R UV AE715 AFES 42 Hu et al. (2002)2] ¥l wal 205 nmolA =431
o ELSD #HZE7]E AFE3 B4 Lin and Wang (2004)¢] W3 HUshA AASEA L AFEY
=

A $3 standard:= SH grade(HPLC-&) soyasaponin 2 Chromadex(Irvine, CA, USA)ol A

mlo

tod AR&3tth. HPLC/UVE FAA A= 54dgt AlHolA soyasaponin [ 23Hete] 3E 9]
peak”’} &2l% %l oW retention time®] LASHA FAH ¥bA(ZY 9a). HPLC/ELSD =4 A3y =

FAFEU Y] FAHE OS2 soyasaponin [Wo] EelHE o Alge] dWHE =4 Al peak? retention

2

hincs
ol

timeo] W% o] peake] T A Fejaddor #EeAHE 9b). Soyasaponin IS EF =
A7 o]&3te] A HPLC/UVSF HPLC/ELSDC %+&==41e 29 109 o =342 25
=2 linearityS YEFW O W (R?>099). =FFAF¥E Y 2Z2S HPLC/UVY HPLC/ELSDZ wHE =

Agk Ay 5o &A= soyasaponin [0 S €A HF g o 27 0.202+0.0032
0.168+0.019 mg= YEFIGTHE 4). o449 235 Fste] & o HPLC/UV S o] &3 Alxrdel 4
o] AR, AdAY o FHolA 5 Ao= dAdEh

(a) HPLC/UV
«  Soyasaponinl I
standard)
2.0E+0%
1.0E+05+
0.0E+00+ )
1.0E+05+
208405
o 000 g EL

uV

102406 Soy bean saponin

I

£0.00  [min]

uV
10206 Mung bean saponin

agorfBg?
A

208+
000 00 3000 ET: KT (V73|
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(b) HPLC/ELSD

Peak area

v V S . '[
oyasaponin
st (standard)
LOE«(5~
B.0E«04~
6.0E+04~
4.0E+04~
2.0E-04 'n\/" —_—
a0 T =050 5000 56 =T
m V
p— Soy bean saponin
6.0E05
4.0E-05
2.0E+0%
00200 960 000 900 1000 00 Gl
mi
Mung bean saponin
80805
6.0L05
4.0E.05+
vV
20B05
0.02+00 7000 2000 30,00 W00 000 {win)
2% 9. HPLC/UV (a)9} HPLC/ELSD (b)ol 23k =52] AFEd profile.
4e+6 4e+6
y=71772x + 116392 y=T71772x + 116392
R?=0.9935 R?=0.9935
3e+6 3e+6 1
g
2e+6 - S 26
3
o
Te+6 1e+6 o
0 . . . . . 0 . . . . .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Soyasaponin | Soyasaponin |
(A) HPLC/UV (B) HPLC/ELSD
a9 10 s5AEY FHES 9% HPLC/UV (A)9F HPLC/ELSD (B) %34,
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¥ 4. HPLC/UV ¢} HPLC/ELSD® A =3t =5 soyasaponin 1 S

Soyasaponin I mg/ g dafatted mung bean

HPLC/UV HPLC/ELSD
1 0.206 0.146
2 0.199 0.182
3 0.199 0.185
4 0.202 0.157
Average 0.202 0.168
SD 0.003 0.019
9F AEUsE 9 5% AEU Y 9 FaE A4 gEel S84 ga gk

Waller et al.(1999)0]] w2 =% A¥ UL 2 719 triperpenoid(C30 pentacyclic) ¥l @A o] E3H&
2 2 AF Ao {FAFeAl soyasaponin [ FAAEo|#A 8912, soyasaponin III, 3-O-[B
-D-galactopyranosyl-(1—2)-B-D-glucurono pyranosyl] sorphradiol®] A% At B skt of
Fo AFEUL golycone T+Fo Wl group A9 group B soyasaponins o & EFETH Acetly
group®] $1 group B soyasaponin< soyasaponins®] TS =2A [ IL I, IV, V& F&EFH <
B 3k Fxo 229 A 9 F| e 2,3-dihydro-2,5-dihydroxy—- 6-methyl-4H- pyran-4-one(DDMP)
2719 Ag o] EA8ta 9t DDMP-saponine ¥ soyasaponin aa, Ba, Bg, Vg, Ya=z Al &% 1

(Guclu-Ustundag and Mazza, 2007). Zhang et al.(2009)& A}EU 9] FEHZA(FEHFL5)o|L}
H

1
i
)

7}EE] 5ol wEl DDMP-saponin< soyasaponins 1°]4 soyasapoin IS 2 ZH3tF )il

R
ol
52

APEU S B, &gl dFY, dY, 39S 5 st s dEA oy o Fxe AE
3l A= A 3A o]tk (Kang et al, 2010). Gurfinkel and Rao(2003)2]
o] G214 sapogenin®l AZAE e o], , G TH{H Fol Alxd

o 4Eshy BAL FelHow WA & Ak 59
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AA BEAR F HT AAEA dojih Wake wE el I EAstE R YRE
depoz s HHek7] oAds] WEel Ha % Al Aelo] oF AEU] WHE wHag

t}. B-gulcosiaseo] 23k A}
(50 mM, pH 45 &3l

ETOH, 50 mL)ell Z7}ste] 35Tl 1A7F &<t A&stdet. 7heEs] &2 1 M NaHCOs3 (1
mL)S H7}ete] FEAH o EalH sapogenindt @S diethyl ether®t =74 £33 E35to] 3

Fatsith el @ bR @ MS oGt 00TAM 347 B wgAZHON WE F

I Ay a9 119 yERd A3l 2ol diF 9 5% AFEWUE B-gulcosidase E AFe] 7t
ojato] ‘a7l dojwton B-gulcosiase 8] Al dolup= ALEU Y] Zajo A= Abell €] &}

A skt o9k

A= & W B-gulcosidase F4F T o] 53 HFE o] &3t 5o TR

= g A T

FAEUY waE QoA A B9 9 Aow

il

9 11. B-Gulcosidaset A7F=E&lol] 23t mFAFE U] E3.
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aast Atol] o E&l F 3¢ " SFAEY (sapogenin)e TUd T2 H A dikst &
Aol W3ls =A359h ksl &4 S DPPH(Blois et al, 1958)¢F ABTS(Van den Berg et al.,
1999)o 238k radical A2Ae ¥ ferric ©]=9] 35 (Benzie and Strain, 1996 % B
—carotene-linoleic acid bleaching assay(Taga et al., 1984)2. 2 Z=A3}th. DPPH &dZd A7 &
e A% A T H5F AEUES 5U3 oA ZFo]E JEh A gth Ea Ak A

2 Ao U= DPPH 27 B0 2 wslrh $2Ex ¢ vy =% 49 Ra A3 ww

T AEd B g AT 5% Adoer FAHEHY e, 53] B-gulcosidase A 2ol
ojste] T R IHF A9 kst &ido] 2uf o] st th(a® 13). Ferric ion 95
o7 HIFgE T ALY U] Akl B L g4t 4ko] shRE] o] dAF] F7FeE vk ol

APEU L ABTS A oR 43 sakst Ao 499 5YU3Al B-gulcosidase A & who] a4l

Il Soy bean
[ Mung bean

o
[e2}
1

DPPH scavenging activity of saponins
(mmol trolox/ g saponin)
o o
N £

0.0 mm [ ] . -H

Saponin B -glu hydrolysed Acid hydrolysed
saponin saponin

13 12. B-Gulcosidase®} 2H7FEalo] 23k =FA¥ o] DPPH radical 27 W3}
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5

7]
c Il Soy bean
c 1 Mung bean
g 4
T c
ot
o ©°
> Q.
2T
.; 7] 3 -
=)
8 %
o
£
D+E 2
Pl

o
SE
S E
n
o 17
|—
[11]
<

0
Saponin B -glu hydrolysed Acid hydrolysed
saponin saponin

138 13. B-Gulcosidase®} Ab7Fialol] o3t =FALE U9 ABTS radical 27% W3l

2.0
Il Soy bean
[ Mung bean

g E 1.5 1 -
cc
o 0
Q Q
T ©
n »
S o
© = 101
2o
S
< E
> E
<%

o
FL o5

o0 l N
Saponin B -glu hydrolysed Acid hydrolysed
saponin saponin

rio

2]

ofr
E
Lo

1% 14. B-Gulcosidase2} AH7Fa-afol] o]dt = FAFE U 9] FRAP
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o

B-carotene/linoleic acid A 2=¥l9] At3lel]l 93t B-carotened] A AE==Z 713 7o =%
kst g Agdx tgE kst 54 Wi fAE A3E BT TR de Alxd
o

zoh gale] A8 &HE7b $ARE W Bogulcosidase A E 21 H

rlo

9

A &7 vebgd. gakst &4 A= B-gulcosidase
d

[e3]
|
A I AFEW > B-gulcosidase A& F A} I =% APEd > 4F 23] ol ARE

e

A

-

M
ol
I

dHoz AN Y 15). DPPH #ud A2AdH oz A Alxde] &datkst &g 74
soyasaponin [& % ojFEX o7 guAS 42733 2 soyasaponin 19 ICs value: 70.2 pME

A a-tocopherol® 52.1 uMel ZAE FF=o7 Hud v dth(Lee et al, 2010). Yoshiki and
Okubo (1995)+= W5 Al¥xd % DDMP AF¥drEo] SOD (superoxide dismutase) 17.1 unitol] a9
g Bud 2A%S 7Hd vbd DDMP 712 A A @ AFEd e A9 ddEd A4S 7HA
A Feval gk ol e AdE Fdste] & uwl B-gulcosiase Aol o)k Al o] = o

Fob wE REA §o049 45 BHe] 318 Qo F Yk A0 BuHLh

—&— Control

—O— Soy bean saponin

—w¥— Mung bean saponin

—A— Acid hydrolysed soy bean saponin
—&— Acid hydrolysed mung bean saponin
—— B -glu hydrolysed soy bean saponin
—4— B -glu hydrolysed mung bean saponin

100

80

[e2]
o
1

Antioxidant index (%)
5

20 A

O T T T T 1
0 20 40 60 80 100

Time (min)

19 15. B-Gulcosidase2} A7FpE-afo] 93t 5FAE TS B-carotene/linoleic acid A3} 934 & 3}
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Vitexin (isovitexin)

5000 (min)

00 [min)

50000  [min)

i Control MB extract
1.0E+ 06
B.OE-05H
5.0E.05+
4.0E+05
2.0E.054
ek L — £ o0

Vitexin (isovitexin

oW \
10+06- Heated (90°C, 15 min) MB extract
H.0E-05+
600
4.0E-05+
20E05
fuar ww .. ®W® 30 50

i Vitexin (isovitexin)
10B«06~ Acidified (pH 4.5) MB extract
B.0E-05~
6.0E«05
4.0Z+05+
20205
0200 1000 _ _ R . 2000 &d00

= Vitexin (isovitexin L
— Heated & acidified MB extract
H0ED5
6005
4005
2.0E+05+
0.0E:

a9 16. 7FE B pH Astel]l o3 =% FAT FRATY WEE A=vET] MB, mung bean (35°F)

a0

B Control MB extract

[ Heated (90, 15 mirm MB extract
1 Acidified (pH 4 51 MB extract
I Heated & acidified MB extract

[n7])
[}
1

Content [mg / g extract (d k)]

Gallic acid

Witesin {isowit exin)

Active components

a9 17 7k 2 pH Astel 9 =
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EEFAFEE A5 fa 9T AR FFe 2T
69 mg/g, gallic acid 145 mg/go. = YEhyow 7bd & a2 Wiyt 33y 7199 pH A3t 23

A8 T2 Aol = vitexine 96%, gallic acid= 90% ©o]7go] stako] FA%+= Ao = e

2. 74 2 pH A st % FdEF &4 A3

d

AelA AF3s s AEE o835t NExsAdy a5 &4 ¥WstE S48 pl staining
|

I MTT assay® =43 23 A8 L Aol oiAAEe] AdS dorA] Ften iy

Ao SHdE IS MAA FUHIE 18). 4 A= FdF

e A Aol mE FEF B Fo4 Wake wREA GAtHaY 19). FIS
i} 2

100

80 -

60 -

Viablity (%)

40 4

20 -

7 8 9 10 11 12 13 14 15

Samples

(a) Propidium iodide staining
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Absorbance

T T T
3 4 5 6 7 8 9 10 11 12 13 14 15

Samples

(b) MTT assay

a9 18, 71¥ % pH Asb 55559 AESA mxE &3 18 No stimulation, 2: LPS
stimulation (1 mg/mL), 3: Control (200 ug/mL), 4: Control (100 ug/mL), 5: Control (50 ug/mL),
6: Heated (200 ug/mL), 7: Heated (100 ug/mL), 8 Heated (50 ug/mL), 9: Acidified (200 ug/mL),
10: Acidified (100 ug/mL), 11: Acidified (50 ug/mL), 12: Heat & acidified (200 ug/mL), 13: Heat
& acidified (100 ug/mL), 14: Heat & acidified (50 ug/mL). Cell line: J774 (2 x 10°/well).

+ LPS(1ug/mi)

Control pH4.5
control - heated pH4.5 -heated

Ladder MC PC 200 100 200 100 200 100 200 100

.- K
vz I -
TNF-a 501bp

I-NOS 314bp

e ——————————

a9 19, 7k B opH Agtel o3 wFFEEe ¥4 €4 WstE RT-PCRE 4. RT-PCROl| At
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3. 7FE€ % pH Astel g st 24 W3t

ZAsth. DPPHE YA a5z Hriet gtstdgdL 7t
)

2 7Fgoly pH Astel Yste] gaks whx] gdtom 71d 2 pH At HdAE Al 238l g4kt
gtAdo] Z7tetgd i 21). o9 #& Zolo] thste] Mathew and Abraham (2006)& 343} A
2y dhests= T o7bA goZe] whe ok2lo] A2 ttEn 2o 9] stereoselectivity 7t 1 @ Qlo]

4 g dna &lem Wang et al. (1998)%= + 7FA gffzol] gk &7 &do] dA dHA &=
o)

akstA 7 AbstE 37Fe] HE 271e] H=R EYAA I = TEE Hrbele ferric YFoly
linoleic acid’} AF3}=™  B-carotened] M do7]+= HEZS HUlsl= B-carotene bleeching
assay= W7tst gAatstdd o] Hrt A xE 7Fdely pH A3t 52 A7 dakst E48 fe

How WaA7A ek (29 22, 19 23).

25 A

20 A

15 4

10 +

DPPH radical scavenging activity (%)

5 -
0 T
MB extract Heated Acidified Heated & acidified
control MB extract MB extract  MB extract
Samples

a3 20. 7FE 2 pH Aslel 93k 5753552 DPPH 2tdd 4AA 5 ¥s)



#
= P
=
=
m
o)
E 20
b
=
o
=
e
[
L
il
[
=
=
2o
1]
<=L
a0 T
MB extract Heated Acidified Heated & acidified
contral WB ectract MB extract B extract
Samples

% 21 7FE 2 pH Asfel] ot mFFEE2] ABTS #dZd 4~A%5 Wk

0.2
025
0., o
=
015 o
au:-
L
0.0 o
o.os o
0.0 T
B extract Heated Aucidified Heated & acidified
control B extract MB extract MWB extract
Samples
% 22, 7FE 9 pH A skl o3 5573552 FRAP $H9s W3t

_45_



120

—&—— Ponaddthve cortrol
o MB extract Control
100 ¥ Heated (90°C 1amin) MB exdract
“, ——=fe—- Aridified (pH 4.5 MB exdract

. : — & —  Heated & acidified MB edtract
& B0
o B
5 A
£ i
E Gl 4
= L
= S |
= 40 4
=y

20 4

I:I T T T T T T
1] 20 40 ] an 100 120 140
Tirne {rnin)
a9 23. 719 ¥ pH A3l 93t ¥FF=E2] B-carotene/linoleic acid

Ahsh oA &t

Xu et al. (2007)& citrus #3 o] £7|3}+= phenolic 34Fs HAES FZxo wet EFsla 719
Ao wE akst &A] o] W3lE ZAFSFA Y Gallic acid9l #-2 free phenolic acid®} vitexin¥} #&
< flavanone glycoside:™= 7}F& 2 2](90°C/120°C, 30, 60, 90%-)el] o]&}e] dhuko] WEx] ¢rgron
ABTSY FRAP $Hdsom H7igh aibst &4 QA 7k o] Aert 78S S7kste 2945 B
of & A7 wdF AFES YT

FEE
0R%, ExY 2%E 7|Fow o mF FEEO FgHS "xo FHEgH] 7247 01, 0
A7Vt A xsAT S FE2E WA= stirrer (NZ1200 stirrer, EYELANE o] &3] &&=
3 3 90 CelA 15

r-1u:
)
>
=l
o
5
Sk
2

[o

g
N
S
®)
N
Y
E
1~
o
o
Jo
e
M
o
iy
o\
ol
38R
v
ko
—

2E 2§EE & ABT 5 (Chr. Hansen, Denmark) & ©o]&3tom adZF 7lsA #< E41918 £

Fakol 0TAM wFsgom, MY $x F ASES BAF T W AgHa
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b A3 pH WS Y 24),

] &= Ao UERT

S

1 4]

=} O
FS v

%

bl mAE o

o— 01 % ME exdract
5l

¥ 02 %MB extract

—8— Mon sdditive contral
—f— 0.3 % MB exract

Time (HA

O— 01 % MB extrac
¥— 02 % MB exdract

—&— Man addtive contral
—— 0.3 % MB extract

7a

=(2¥ 25, Ad(2E 26)9

Time (Hr)
- 47 -

T
w =X
o o

(%) Rip1oe ajqeeyl

70
65
6.0
55
50
45
40

1.0
03 1
0.2 5

Hd

a9 24 55FEFES JA7PF SF2E9] pH A
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8.6

—8— [on additiye cortrol
3.4 1 Q= 0.1 % B extract
—— (1.2 % B extract

= 1.3 % MB extract

8.2 1

8.0 3

7.8 9

7.6

7.4 S

Viable cell count (log CFU/mL)

T2 5

?I:I T T T T T T T
o 1 2 a 4 5 B 7

Time (Hr)
a9 26 HEFEES AP a2Ee] A nA=

2F2E Azl oA Ao AYe ¥E @ Aol dskel fPol FAoR ARPORA I
o]

.

Appel polyphnol F&%(0.75%, w/w)S ST2ZE Az H7bst 45 dlxzTo H|ste] startere
Aol F7IAIZItkal s o apple extract A% % dFuel chlorogenic acid: Streptococus®] *3

3

f
o
ol\
2=

VA 71+= WV Lactobacillus colony© 1924 A4S 39 tHSun-Waterhouse et al.,
2011). o] 2 W3} polyphenol compounds®] &+t &3 A#o] o™ polyphenol compounds
of Fxu H7F 7D wet L g3ks AFolE B F Atk B3 3 7= phenolic acids
kol F7kshAl HW ol AAZF pHE #HAA7]= BdE UEHEE 22 3h vpghAetA] &
FIFE A F AT FFFEE03%, w/v)el d5 pHE 59 B2 pHell & F&S v XA &%k

=3

.
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5. HFFEE

B

Viscosity of yoghurt containing MB extract

0.2 % 03 %

0.1 %

Control

1.98

1.94

1.86

7 aveEd 4%

2

A7rstel A3t 7]

0.3%=

— = =~ 1
SEEEE

How

it

i)

s

=
<)

s

l

1A

)oll -3l A] 7] o

KN
=

}o] acid ethanol (10 mL 10M HCI/60 mL 80% ol &

5|

AE 2g= #
sonication

A3} gallic acid9]

}

s
=kl

o A% 39 273 2ol A% F AR

b o,

J|

7] A e ok 920

Aok x

o

Aoz AdE™ 03% =55

 fFEAES 9F gallic acid

L

T
=

=
1o et

=0

=
=

5 g, vitexin(isovitexin) 23 mg
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Content [mg £ g yoghurt (db)]

Bl ‘Yoghurt containing MB extract (0.3%) at0 day
EE Yoghurt containing MB extract (0.3%) at 14 day

(5allic acid itexin (isovitexin)
Samples
R% F5E GF 7154 aTEE A% /0 F
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ALY =% 25 35 44 2 5% 42 % 279 4% 2 34 =3
1 Zzuho]eg2g A%
B A7"o] miel: 9t 7|E4 probiotics w2, WA, WREA, 2elaHE Asisdel 3

= 3, o]HE olry] EHI A A Ed API kit, DNA sequencingS ©]-&3}¢] strain

3239 RN A £ 3 strain identification A & FAHTFTF 22 S

N
N

identification ¥ 2k
2 AT A8}

# 6. Aol AHSE A5 5E

<Identification by API kit> <Identification by DNA sequencing>

isolates from Kim-chi(10) isolates from Korean infant feces(27)

1 salivarius SWW308 |Lactobacillus gasseri OC51

Leuconostoc mesenteroides subsp. mesenterides SKR310 e —
|Lactobacillus gasseri OCS3

L fermentum QWW311_ . |Lactobacillus gasseri OCS5

Leuconostoc mesenteroides subsp. mesenterides KFMAO2 \Lactobacillus gasseri OCS6

Leuconostoc mesenteroides subsp. mesenterides MSK408 \Lactobacillus gasseri OCS9

Leuconostoc mesenteroides subsp. mesenterides KDK410 |Lactobacilius gasserf OCS10

Leuconostoc mesenteroides subsp. mesenterides KDK411 |Lactobacillus gasserf OCS11

Leuconostoc mesenteroides subsp. mesenterides SRK414 Lactobacillus gasseri OC512

| curvatus KFPA19 |Lactobacillus gasseri OCS16

Leuconostoc paramesenteroides KIPAZ1 {Lactabs C".I iz e ocaa0
|Lactobacillus gasseri OCS23

. |Lactobacillus gasseri OCS24

<NOT Identification> \Lactobacillus sp. 24DCCHO1IMX OCS25
\Lactobacillus gasseri OCS29

lisolates from Kim-chi |Lactobacillus gasseri OCS30

K54 |Lactobacillus gasseri OC532

L60 |Lactobacillus gasseri OCS36

‘ |Lactobacillus gasseri OCS37
\Lactobacillus gasseri OCS39
\Lactobacillus johnsonii strain MH8 OCS41
|Lactobacillus gasseri OC542
|Lactobacillus gasseri OC544

\Lactobacillus fermentum strain IMAU70162 KM13
\Lactobacillus fermentum strain IMAU70086 KM29
|Lactobacillus gasseriKY21

\Lactobaciflus fermentum KY210

lisolates from Egyption infant feces(5)
\Lactobacillus fermentum strain IMAU70162 E11
\Lactobacillus fermentum strain IMAU70162 E30L
|Lactobacillus fermenturm strain IMAU70162 E432L
|Lactobacillus fermentum strain SFCB2-3 E464L
\Lactobaciffus sp. C56 E4191
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VNZo g =
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E 649 vhFst 2HolA EEldt FAETE MRS wiX oA 33 Ald] wjYgste] &S =<
#E MRS iAol A 18AI1ZF v ¢Fsto] =5 ol 9l Wy =S 9% 5 screeninge 913 APl Al
&3t
.57 2EE 9% vF AN
7}, X 2npo] @ § 2~ 9] B-glucosidase activity =4
p-nitrophenyl-B-glucopyranoside (pNPG)E 7Id=E 3t JFFEE A3  B-glucosidase
activityE S48tk ¢4 3 A AW et E¥HE Hum = fAE dRS 1 ml wHA
e-tubedll %713, o]ZA S 6000 rpmol Al 2 #3F YA+ sto] HAE Zhehetdlal A S 100 ul
=hd 250 mM sodium citrate buffer (H45) 90 ul®t 10 mM p-nitrophenyl-
~D-glucopyranoside (pNPG) 10 pl¢} ellA FH3gt #7459 100 pl& E5sle] 37T A3 0] 7] o A]
2718 100 mM sodium carbonate buffer 1 mlS #7}ste] W3-8 HEFA o
olu] standard® p-nitrophenol< ©]-83}¢] B-glucosidase 1 unit
AAE st 2e3k dow Aostal ZEAs k. EA
TOoRE & HEHA S MRS wiAE AR
53] As st AAAH] FgHS &
= 9F7Fe] B-glucosidase activity=
Zd R 595 A5

108 59 Hk3 A1 7]
% 405 nm= OD. #& SAsA

B-glucosidase activity
Jatith(a ™ 28). L 43} 308, Ell &
,

pNPGell A pNP 1 pM< 18 E<F
fxTo 2 1 unitd B-glucosidaseE 9 4
S =

olN

5 671°]
A%

an I

1 3 A 3 ¥
=+
o]% A9 5/ FF9 &9 27/ FFE AL AL

S 93 soybean AFEY 1%E
}itk TLCZ A

Z19) W) filtering 314
g et

1

7 AE gl e
U AR&3FS T
3. 5% Y AA¥Y g5 vjA A
AR 28 s 54 A Al A Al Wit W AR
Faol =9 filtering A, $-9F autoclave $-5 HPLC2} TLC=Z #of H|
= 3}ol A] standard® crude standard soyasaponin®} 7] B E
St ARz do] @Wol AYHA] AlEd WMEVE FolEs RS FRlss =
& MEF 121T, 157t autoclaveEs 3+ MEF2 crude standard W+ AFEU I v 5=k W=
e AL delsdvi(ad 29). =3 HPLCE Al¥d & 3kl A3 A3} autoclave 7, T2 peak”}
7ol vz Y-S Holm, 2W peak7t ¢FF SUFSEAlS B, AL dX|gheE AoE gl o]
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=

(mot filtered)
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Els

Strain
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Zr}o] 9 8l ~ 9] B-glucosidase activity
crude standard soya
1% standard saponin{filtered)
1% standard sapon

Ay

: 19% standard sapon

1% 29. TLC

i
ii
(L1}
T

a3 28.
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Al

[ =5 22 ]
— —

[ 90°C, 20min ]
N

[0.5% Amylase, 60°C, 2hr]

—

Enzyme inactivation

L 80°C, 2omin )
Cooling

—

LAB inoculation
37°C, 24hr culture

.

a9 3l 55 HEE A% 3 A
5. ZEHOJRLEYXES o] &3 HF UF AF
g = frabdt At pHE S48t BE 1S stk HEES peptoneTE 0|83}
A& MO Z MRS agar?t PCA (plate count agar)ell 33 Zd3bal 37C A 48A17F vl Fato]
TE S48k, & ol 9T edoFE Qe I Fol8es pHE FAToEA sttt
A Ay 43121 AL RE a5 FEEdA 2aEU 2 He A gtk (&
7).
¥ 7 GFR ZrHlo] QEAS o] &3 w5 By T
308 310 311 402 408 410 411 414 419 421 4321 43121
pH 348 349 335 376 349 37 333 34 345 3.28 345 373

Clony 893 939 962 883 9.04 8389 919 920 925 930 9.36 6.53
(log CFU/ml)

KY21s K54 Ell E30L E4191 E464 KM13 | KM29 | KY210 | KY2ZiL LE0 30SC
pH 343 337 351 344 328 347 348 345 34 346 338 344

Clay 874 929 903 936 915 8.85 919 9.26 905 914 928 853
(log CFU/ml)

OCs1l | OCS2 | OCS3 | OCS5 | OCS6 | OCS9 [ OCS10 | OCS11l OCS12 | OCS16 OCS20 | OCs23
pH 3.59 343 341 348 345 349 342 371 3.69 3.62 3.6 3.57

- 8.20 827 8.78 8.27 845 8.04 8.84 8.57 8.65 8.79 849 848
{log CFU/ml)

0OCS24 |OCS25 | OCS29 OCS30 OCS32 | OCS36 | OCS37 | OCS39 | OCS41 | OCS42 | OCs 44
pH 364 3.62 355 365 3.62 3.57 3.56 362 383 361 364

Y2
(log CFU/ml) 826 936 843 853 867 887 889 849 724 860 843
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2 bt gERRA Y 2~ E4Yo|(Lactobacillus johnsonii) strain MHS KU413} 2 Ew}
ez A nbe] -2 (Lactobacillus salivarius) FA191 21 55 MRS wj x| oA 37T, 1841759k
Hj Al 7130 1412 2](8,000xg, 10min) &t fAtet =5 I AAHT. 1 5 tA] Eit saline (0.85%
NaCho.2 23 A% F #Adegls gzt Ao el ztzt o 10° cfu/ml FFo2 HF
AZ1aL 37T A 3 AR i FAIZ % 8wl g d, 59 AEdFE 48U da9de IN HClS
Abg3te] wjA o] pHE 252 A3 pepsing 1000 unit/m! ¥ == HA7FsE oS A A A ALEE}
Ao KHoPOs; NasHPO, L-cystein HCl, Tween 80 &°] $F%¥ phosphate buffer (pH 6.8)% 3]
Aste] T FFE S-S 3AIZE o] F o] Abgdlow RHEO AEFE logihto® WA
o, 0.5 logelst= w47t At Ao el vt S Bl A dibsgS 7F A
o7 Hulstdo WAkA A3 Ay a2 3394 Holi= Ay o] gFEnRA ] ~(Lactobacillus)
E4191 ¥ KU4l F 5 55 pH 25014 3AI7te] AYE APEE A gt AEF+= 05 log o] st

2 ZFAashA] @gkom o= of 95% ol AEES BT

i

Lj k8

10.00

9.00

800
700
6.00 -
500

cfu/mil

400 -
300 -
200
1.00 -

0.00 -
Ku4l E4191

9 33, Aty FAFF o 7] E probiotics 58 F AR A

i
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2. ZE2npolegxo] YFFAH 54

Akl Gt SRR Y~ E4 Yol (Lactobacillus johnsonii) strain MHS KU413¥ & EnpA
2] defnbe] 2

FAI 71 A2 (8,000xg, 10min) 3t Akt F& HAAIAT 2 & thA] Hit saline (0.85%
NaCDo& 28 A4 & FAdgas dzy wixe Adzgu=el 242 oF 10° cfu/m FE o2
HEAZIAL 37TCoAA HIFAIZIHA 24 AZE W GAZ 5, g #, o AEFFE SAHIA
AE U #AE oxgallS 03% A7l MRS A& A|xste] HiFAlA AL At 59
b 713 v EA R, 24413 o] %o Ydgelor FE O HEFE logiow W AZS W,
0.5 logelstz w7F a7y d#jo] d¢] Hlste] 43S B A WeEeds 7zl Aoz
Brrstdvk. @Eel g WA 54 Ad Ay, ¥ 3404 yeue A3 #Zo] Kudle 49 o
FolAel AETFTTE log 14 A= Holx Wi, E41919] 49 log 09 A% 78k Zo& e
Yo olol uwel wFe] digh AESo] gErRA ¢ 2 (Lactobacillus) E4191, KU41 ZH7; 82, 112%¢]
AEES HEFHATH

(Lactobacillus salivarius) E4191 +2bt+E MRS v Ao A4 37T, 184 7Fs<t Hj

o
N

10.00
9.00

8.00

7.00

6.00

500 moh

H24h

cfu/ml

400 -
3.00
2.00
1.00

0.00 -

Ku4l E4191
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A3 F AL FATFF APA, T2 AZA, dFAED 258 A

B-glucosidase &4 &Ao] w2 A9 5/ 5 Lactobacillus KU41, KU44, 410, KU42, E4191<}
3+ 270 T Lactobacillus KU12, KY21E 7FA 3L 4kt e] diF Alxd 28-S 5435
AF-&-3F A T}

fr

o
A

AR tiF AbEd Eall sHs S-S fell AAT TN A AFE 3l s
Aol A}8317] A, TY broth (pH 6.8)° 1% = F 3~ (glucose)Z A 7F3E v x| o A 33] o
sto] &9S =dv. TY brothd A2 o534 2th 1% tryptone, 0.5% yeast extract, 0.1%
Tween 80, 0.002% L-cysteine HCL

M
I
5\
o

/\O]—

©

=

. o dg9 2 crude enzyme +H|

TY ®iAel A 3% Algiste] &8-S =3 52 Fibd @9 1 mls SF3Z2=(glucose) 7t A7
1 L TY HiAlel HFke] 30 CTellA 24 Az wigataivt. 1 5, A4E2](3,000xg, 20 &, 4 C)
S E2 A= Mcllvaine buffer (pH 5.0)2 2¥ A& 3+ H, Mcllvaine buffer 10
At o]F i dEYAS X232 7] (UP200s Ultraschallprozessor, Dr Hielscher; 20
kHz, 0.5 cycle, 90% amplitude)& ©]-&3Fo] dhafstar, G4&21(17,500%g, 10 &, 4 C)3t] 5

Zokth ol#A e AE A crude enzyme & HOE ALE-3HA

o

th ARt B AT crude enzyme©l] 93 o F AMEYU BT E &l

10 ml9] crude enzyme £ = TYH|X o 32} Altjste] &8 =3 Fikdt d5 10 ml
20 mle] 05% WF AFEU A4S &stalo] 24 Az vkl vk & AAE](1,000%g, 20

wistel s AAT H, T n-FeE(butanoD)S FH7FeFSATE olF AVl EFH] SIF

off
=
—r
>
b
o
iz
:OL_‘z
olf

(n-butanol %)& HPLC (high performance liquid chromatography)& ©]-& 3!

2 st AHgetith UF AEY Ba 5He 4B W AGEIL FRE WA
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S HESA &S g E) soyasaponin Bbe| peak WA (A)I} HF3 F soyasaponin Bbe] peak W

4(B)e HPLCE 243 ¥, d7]9 4842 ol gatd Axyd 2a s8< Ada

AFEY Z385 9 (%) = 100(A-B)/A

2t HPLC 4

qg A

-

!

HPLCE o]&3% Atxd E&=42 YMC PACK ODS-AQ columng ©]€3 LC-CA
L3tttk A8l = acetonitrile : isopropanol : water @ acetic acid : EDTAZ 34 : 6 : 60 : 0.1
D 0.01(v/v/v/v/g)el HEE ALEER on ) flow ratex 0.5 ml/minC® A A3 20 uLY MES
Ad (column)dll FHYstal dF AEUE UV detectors ©]-83te] 205 nmoll A F43 T Bw

AFE W 9] £3]= HPLCHW ¥ (Shiraiwa et al,, 1991)< o]-&3le] &34

g7 AFEY Falsee] HPLC 4] 23, & 894 Heole ZA¥ o] 77] Z=Enfo] Q¥ 9
soyasaponin Bb2] ®& &2 56%1A4  100%= e o] F gERPEAEHA EA0]
(Lactobacillus johnsonii) strain KU413} SEwpd e~ Agwla] -2 (Lactobacillus  salivarius)
E4191°] 7 =2 #3l&(100%)= HEtl= 2S &letaith. webA, crude enzymes ©]-83F
T AR FEled 4 A% P =2 FdeEs vEd A gERREY A EAY o]
(Lactobacillus johnsonii) strain KU413} gtEwpd e~ A wla]$-2(Lactobacillus  salivarius)
E4191¢] 7 dEefE o] &3t 9¢F 2 WRor diF AMEd Zalleds SASAT 1 A
£ 9olA vel= A o] 29 peak”t controldll HIS|A & HEF Aol peak’t dtvtE e

1
Al & Ao® Hol F fdFo A EF soyasaponin Bb ©] 35 ® o] 100%eka & & Ut
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¥ 8. crude enzyme ©] &3 thFA}L

B

el

olr

==
=

AN

g At

M
ol

D Hydrolyzing @ Hydrolyzin
D peak area @ peak area yarolyzing yAroyzing

activity activity
Control 10182525 108894661
KU12 4091515 127014 59.82 88.34
KU41 0 0 100 100
KU44 442991 13268124 56.49 87.82
410 718040912 17175328 -605.17 84.23
KY21 4073145 11922802 59.99 89.05
KU42 3733645 0 63.33 100
E4191 0 0 100 100
£ 9 Aol ol g3 RFEATY Ralvy =3 A
@ @
D peak area @ peak area Hydrolyzing Hydrolyzing
activity activity
Control 453159.25 488738.85
KU41 1476715.21 0 100
E4191 367044.70 0 184 100
2. €8 34 HA

& d(hemolysis)ol &t A7 S Ho] Rz Nle] I (Mmik) Hew &Fsts Ao, o
2l 7HA dlem Qla] w2 T mAdEel % &do] JhestH, olHd &€ dde de

7NE BAES 834 AT EX(streptolysin S 2 0), FAE = A(tetanolysin), EEAT-IF
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3. A" 43 Hkg HAL

Algtol MRS 2 He= 8% olft T stuvte Alx AdsHod dA g Axd HAYE 3t
A dd 2 HS A dojoF dhw, @A F3) S ZAlske o A Wy oew A
gtel A3l gAF RS Fukditl 7] MRSHIA| o] beef extract, peptone, gelatineS 7 7}3F ¥
Agtel ook v x] (MRS gelatin nutrient culture medium) i A& o]&3lH, =4 A FATFS A

el

FF WAl 1% HFstol 37 TollA 18 ARF &k Mg v W Baste] mjA e §aL

agar base WA E o]&3&H, A v A Eo] ureaseE AW urea’t EalE o] Hix e pH7} Fo}
A A Fo} ol pHeoll oa] A Al ke z A% = phenol red= Aol A A Ao g W3kt

el Al 7lme Al 7S] b AFE A B0 VlEEHo dom, Ao AEE F 7HA|

w5 (KU419 E419D)2 25 HdAdS 7HA= Ao = yegd

A FATE T HE AAEY SAY 2 AFAEES THACk strE A g &E e st
5 ZAbeA T A AT StERRA Y A EA4Y o (Lactobacillus johnsonii) strain KU41%}
Enpd e 2~ Aejvke]l -2 (Lactobacillus  salivarius) E4191E5 MRSH| Aol A 37°C, 18A|ZF i &F3s}lo]

S

84S %3 F MRS agars AFEste] AEAFES A3 5, -78C 2] deep freezerol A 154 7Hs

1u
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A 48A17E w) <k

HEsHA &

0.5% Amylase, 60°C, 2hr

!

Enzyme inactivation
80°C, 20min

@

Cooling

@

LAB inoculation
37°C, 24hr culture

a4

[e2 Xe)

36. W WEE

peptones~E ©]-&35}

st

R

fujnd
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1% Glucose
0.5% Yeast Extrac 7}

/
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LAB inoculation
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A3 H 5F F220 2ESY AX U 395 94 4 2 7dEA

LR F2EE Az o= ddS =Aey] Yl AMEFA AFH J774 cellE 6 well platedl
7t well B 1x10° cells® seeding3t3 3% 5oF wjeksle] A E7} monolayer® FA3I=E 519
oluff, °F 70%9] confluency’} A% =% Atk 1 ¥ HF FEE AEFFE 1D= &9 10%
DMSO°] =9 #HFE F% 50 mg/ml (0.1 % DMSO)Z F7Fste] 48A]7F& <t 95% air + 5% CO2 3
7C w714 LPS (lipopolysaccharides) (1 ug/mDeF #Zo] wiefsldth. 2 & PI staining® 4

X F247|(flow cytometry)=Z cell viabilityE 7433tk LPS+ 935 ¢ 222 TLR (Toll-like

receptor) signalingoll 2@ A A|Eo 4 F2 proinflammatory cytokined W& f@dl= Ao =®
e A Ak o] wl cell viability Z4E FAZ EA70] vebd PI™" AEE AlE AbEo] Yot
Ao 5 s, PI™V AZe AER Aoz 2 el 1 A a9 37004 B A ol
BE EFoA diMEY AE AFELE dojuA] ergtt

55 3% sample | 2 WY

1%} sample Et-OH

27} sample A Ethylacetate 80% Me-OH
22} sample B 95% ethanol

22} sample C Me-OH (water partition)
22} sample D Me-OH (Butanol partition)
22} sample E H-0
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A vl & RNA FEoA dAArES 54387 9ls] 2 Al£& PBS® 33 A3 H total
RNAE FZ3th Total RNA %<& TRIzol reagentE AF-&3te] A A E At A|EoA RNAZ
#2slo] RT-PCR (Reverse Transcriptase-Polymerase Chain Reaction)2 A]&3le] mRNA 23
AesE BA5th. RT-PCR A& 95CoA 5&%9¢t pre-denaturation 3 %, 35 cycle?
amplification cycle (95C, 30sec — 60T, 30sec — 72T, 30sec)= 3 At} vpA U} extension<
72CoA 1027 X8 3t GAPDH<x internal controlZ2% AREdth SAAWET o2+ ofF AR A
2t & AMEA 10% DMSOE A gldte] vlustdtt o] wf A& ol primer sequence,
GenBank access number, RT-PCR product sizet= ¥ 129 W A5}t

10% 10% DMSO 14} 25HA
. DMSO . #LPS . +Lps _ 4LPS
= 29 21 =
2 m5'1: = ”9-: i | .
Ty 2 |5.28 o 2 12.29 = 1.64 z. ] g2 |2.90
EES : o - Jeq §'o '
o E ES 21
R S 24 %t f-5 T
0 FSCH 1000 0 FacH 1000 0 FSC-H1DUO ] FSC,-H1000
24 B 24 C 2K E
. +LPs . +LPs i _ +LPS
o o 9 e
. e %E ) . N S
oL [4.00 e A [1.66 g% A §%
e o1 C E
o I o, 2, 2,
"o 1000 "0 a 1000 n
FSC-H

a9 37 5% FEE BEY A AR o2 &) v & wE AZo A M E cell viability ¥3} =

4.
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%12 557 FE=9 gAAE g9 24 54 Wl AH8¥ RT-PCR primer set.

Gene Genebank Sequence Product size
F | CCA GGA TGA GGA CAT GAG CAC C
IL-1B NM._008361.3 358 bp
R | ATC CAC ACT CTC CAG CTG CAG G
F | ACC GCT ATG AAG TTC CTC TCT GC
IL-6 NM_031168.1 561 bp
R | TAG CCA CTC CTT CTG TGA CTC CA
¢ | CIG CCA CAA AGG AGG CGA GAC
TC
IL-128 | NM_008352.2 5 | CAT ATT TAT TCT GCT GCC GTG 389 bp
CTT C
F | GAC GTG GAA CTG GCA GAA GAG G
TNFza 1 NM_OI3693.2 [0 TG A GG CAG AGA GGA GGT TGA C 502 bp
p | CAA GTA CGA GTG GTT CCA GGA
iINOS NM_010927.2 GC 314 bp
R | CTG TGT GGT GGT CCA TGA TGGTC
F | ATG ACC ACA GTC CAT GCC ATC
Gapdh NM._008084.2 271 bp
R | CCT GCT TCA CCA CCT TCT TG

+LPS
Ne 0% &S& =5 &£ L5 S 55
Ladder  freatment DMSO 1%t 25HA 2% B 25 C 25D 2KHE
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sl

o] YAl

+LPS

10% =5
DMSO F1

10%
DMSO

Ladder

IL-1B

(o]
]

IL

IL-12B

a

TNF

iINOS

Gapdh
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F2 &9, F5 &38o] giaAx &4 A #H ¥ = F2 proinflammatory mediator2]
mRNA HAAIES A 5= Ylo] ME ZE2(cell proliferation)S A A3H7] WjEA71E 237 98
A vl Al F1 28, F2 8, F5 #8& H7Fstar MTTI[3-(4,5-dimethylthiazol-2y1)-2,5-

diphenyl-2H-tetrazolium bromide] assay& ©]-&3dle] AX F24S F43Ad. 4 A J774 cell
S 6 well plated] ZF well @ 1x10° cells® seedingslil 8F5 %9F wloFsle] A E 7} monolayers
AstEZ At olu, oF 70%2] confluency’} FAH =% v} 71 & F1 83, F2 #3 F5 &

318 H7etal 48X 7HE¢h 959% air + 5% CO2 37C wjek7|elA LPS (lipopolysaccharides)

ofk

(lug/mh<e} 2ol mgFatdeh ME wjYd & wrso(x MTT €9 20 plE ¥ 95% air + 5% CO»
37C wlg7lol A 4 A7 et 9 wlgstddnh 4 Az & MTT W& S9A17]17] 8 Al wix
Z AAs DMSO 200 pls ¥ F3F= 490 nmol A Atz el AE F48 A3 AT, 2 Ay
F1 £33 F2 282 dAAIEe] Ax T4 obyd d&d= ¢ 713+ A= YEskal, F5 &8

0.8

relative proliferation(O.D.)

a8 41, 55 dEs FEEY AR OE 28 AZe UYME ME T2 FH7E NC.& LPSE A

gl ¢F 3 A xToln P.C.E LPSYHE A g 3k A thxT.

2Eo]A olojdl 7t zhe] RHol BAME cell viabilityol MA= A% =AE A3} Fla, Fle

F5a, Foc, Fode= tHa Al S45 YEllA &= Aoz YERTHIE 42).
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9 42. F1 #8, F2 &8, F5 £ wEoz Mz g2 AMZo] YA AMXE cell viability ¥ 3}t
=4,

43). 71 % Fla 8o A Ax &A Al BH| = 2 proinflammatory mediator®] mRNA ZIA}
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+LPS

10% 10%
DMSQO  DMSO

Ladder
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=
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Aukst FabtEel S EHRA 8~ E4 Yo (Lactobacillus johnsonii) strain KU413} 2FEuvpA 2]~

i
o
3
AU
o

(Lactobacillus salivarius) E4191 A+ T2 o] &3l =F2 Wlg 3 & =% gk
AZ ol gdF FAHS S48 s HAAETS AFH J774 cellS 6 well plated] ZF well &
1x10° cells? seedingd}il 3F5 %<F wjeksle]l AX7} monolayerE A= a4tk o, oF
70%9] confluency’} FAEEE stk 2 F FH3 5% @& AES &0 10% DMSO°
o] HZF F% 250 pg/mld}t 500 pg/ml (0.1 % DMSO)Z H7Fsto] 48A]17H&<QF 95% air + 5%
CO, 37T ®i%7]o) A LPS (lipopolysaccharides) (1 pg/ml)¢} #o] wj<k

o

itk 2 3 PI staining ¥}
FAE EX7](flow cytometry)Z cell viabilityES ZAsAt. LPSE 9% % =22 TLR
(Toll-like receptor) signaling®] <& th2]Al¥EolA F2 proinflammatory cytokine®] wWa-S it
e Aoz geA ok o] ® cell viability FHE FAE B470 vepd PIMN AEE AX
Apdo] dojit Ao g kF Far, PIV AZE AEY Aow FaA. 1 A3 ¥ 45904

B A o] e oM AL A APEE dojubA] okt

=

rr
Fel

o J 1 No reat
=] LPS (tug/mi)

20 4

percentage of live cells
-]
L

N.C 500 250 500 250 P.C 500 250 500 250
KU41 E4191 KU 41 E4191
(wgiml) (ug/mb (ug/ml)  (ug/ml)

a9 45 5% g s Zg A AAE cell viability 3t 4. N.C., LPSE H7}stA @1 =%

HE =S ok YolF wiAL PC, LPSE 7} st 5% 2EES <F Yol v,
AE W F 5 mRNA FEollM At S-S fel 4 AlxE PBSZ 33 AlH3E 5 total

RNAE F%3Ft}h Total RNA F52 TRIzol reagentS AFE3te] AAEQATE 1 F Aol A

total RNAZ #2]3}o] RT-PCR (Reverse Transcriptase-Polymerase Chain Reaction)S 4] 8 3}¢]

_72_



mRNA 2d AE=Z A3t RT-PCR AL 95T A 58%¢t pre-denaturation 3+ & 35
cycle®] amplification cycle (95C, 30sec — 607C, 30sec — 72T, 30sec)S A3 &t mp= 2
extensionS 72T A 1037 A3 AT Gapdh mRNA AAMA= internal controlZ% A& 3]
, SAUERTOREE ofF AR A A @2 Aol 10% DMSOE A e|ste] nlastdch o] u
!
o 2 Ay 29 469 AAAYE w5 HEgEo] AXE Aol v vbH IL-184 o3 dFES
o

AT 5 Je Aoz FAHAT

al

ol

AL-85 o172 primer?] sequence, GenBank access number, RT-PCR product sizex= E 129} <

+LPS

10% 0%  KU41  KU4T  E4191  E4191
DMSO  DMSO 500ugiml 250ug/ml 500ugiml 250ugiml

Lacdder

1% 46. RT-PCRE o] &3 5% wako tiAx dd= 28 H7}

4. Glucose A7t ¥ =% wad] B UYATe AT B 33

Aukst fabitEel g ERpA Y A EAY | (Lactobacillus johnsonii) strain MH8 KU41¥} &}
A~ e ura] 2 (Lactobacillus  salivarius) E4191 SAMHFE o] &3 % W& Al carbon

source® glucoseZ 7l & HF L3 = AP 1 & =5F gl

Aakr] sl 9ol 71EE WMoz 7t 7o) cell viabilityst F9E BHS Qe 1 A}
glucose 7} A3 Hluste]) glucose H7F & =7 a9 AMIAAE AMEL cell viability
7 EolEw Ao® Yo m(y 47), E£3 A E d5Eel ofFd E3E ¢F Hole A

o7 FAHATHZE 48).
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a0 -

= _ _
= A0 _ _ _ — _
b
i _ _
=
= | _
ot 40 _ __
n
i
=
3
£ o0
L
o
MLC. AR A0M 00X AX AR 100X AXA0R 100X P.C. AR 10X 100K AR A0X A00X X 10X 100
contral kLA E4191 cantral 1141 E4191
LFPS

o

o
=7. Control, fFAkTE <F Yol ujx],

jus)

+ LPS stimulation

Glucose Glucose+ K41 Clucose+ E4181
Ladder MNC FPC Ix 105 100% Tx 105 00 T 10 100x

% 48, GlucoseE #H7F g wx]o] =% g & =% g & AMET gAAE

N.C., LPSE #H7l8tA &1 =% 2agES ¢F YolF uix|. PC., LPSE #H7} 3

fo

ek ¥oj& WAL 1X+= 500 pg/mle] HE =

_74_
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§=#]. P.C., LPSES #H7} 31l ¥5F g &ES ¢F o]+ vix|. 1X+= 500 ug/mle] 2HaE s,

% 47. GlucoseE H7F g vjA|d] 5% 2wg & 5% 2wgE AMEo UAAE cell viability ¥ 3}
N

C, LPSE #71elA @i =% HEES o dolF



5. %% 3289 0E ¥ YHMEY 393 B 373

e vt e] -2~ (Lactobacillus salivarius) E4191 FAHTFE o] 83 5% F=&

100 7

wad _ [] S ]

i

[

i1y

Z B0

k=

&

@ 407

[y

i

=

L oan-

0™"\C. 500 250 SO0 250 500 250 N.C. 500 250 500 250 500 250 g
Contral  KU41  E4191 Contral  KU41  E4191

+LPS

O%Y 49 55 FEE9 2a & AE AY Al AAME cell viability ®3} 4. N.C,, LPSE #H7}

A &1l HF Mg ES oF YolE wiA|. Control, f-AHFFE ¢F YolE wlA]. ngd peg/mle e

T3 55 FEEY UE T AZo] AAXEY AXE Z2(cell proliferation)o] "X &= JEgFS =
Ast7] Y&l MTT [3-(4,5-dimethylthiazol-2y1)-2,5-diphenyl-2H-tetrazolium bromide] assayE ©]
g3l ME 2L Z=AHsIATh A AF J774 cellE 6 well plated] 7 well T 1x10° cells®
seedingdtil 3FF  F<F wYEte] AEZ7F monolayerE HASEE Tl olwl, °F 70%<]
confluency’} FAHESE 3 1 & 55 FE5E9 28 T AEFS HU7eta 48A1Fs <t 95% air +

5% CO2 37T ®i7]el A LPS (lipopolysaccharides) (lug/ml)¢} 7o) ujj &3} o}

_75_



Ladder

+ LPS stimulation

Control KL

E4191

N.C Pt

500 ug 250 wg 500 pg 250 ug 500ug 250 ug

IL-6

TNF-c [ 501 -1
a9 50. RT-PCRE o]&3s =% FE5E9 28 T AZF A A, dAAE 95 28 H7L
Control, f2HFFE oF Yols wix], N.C, LPSE H7}slA] &1 55 La&ES <F Yol A,
PC, LPSE #H7} 3t =55 Ha &S oF YolF A, pge pg/mle e,

A BfY T S50 MTT €9 20 ulE 9l 95% air + 5% CO, 37C vj%7|ol A 4 A7t &
o ¢ wiFstAT 4 A & MTT W8S TA1717] 98 AlxEZ A& A A DMSO 200 ul
5 93 F3FE 490 nmollA FARl AlEZ FAS SAHSHT. 1 A9 57 FEEY U2 S A
2 UMz M FA ofFd IS mXA Y AoE YEE (¥ 51).

1.6 7
1.4 1 ==
+ - -
1.2 7 == =
=
‘g 1.0
§ 0.3 1
=
o 05
0.4
0.2 1
0.0
K P.C.  control control KL41 RN E4191 E4131
500pg 250pg 500py 250py  500pg 250 pg
+ LPS (1Tpgdml
I 5l 5% FE=E9 2Hg T AE AP A daAxe] ME F2 H7E Control, fAHTTE <F
HolE WA, NC, LPSE H7FskA @i 5% 2aES oF HolF wiA. PC, LPSE A7t st =
T OREES ¢ ¥oF wAL pge pg/mlS UERY.



e A2 2 Y9 dus FEE AZY ddS 24S SA-SH] A8 fel isd W
Hoz T HXFA ZF ZF9] cell viabilitye} 95 84S AU o] wl AFEEHAR T €=
T= AF RMA celle 2183t om™ 6 well plated]l 7+ well & 2x10° cells® seeding3tal ] 2] A

E 393 24 Pust 59 2402 WPl A MFstar of W T YT F4S F3A

A

7171 931 PMA (10 ng/ml)$} ionomycin (1 pg/mbDS Al¥E v Al H71skdct. =2 & PI staining
I FAE EX7)(flow cytometry)Z cell viabilityES =331 ar, IL-29F IFN-yo 3ok
RT-PCR¥} ELISA assay® =435ttt o] w] AF£%o]Z primer®] sequence, GenBank access
number, RT-PCR product sizex ¥ 139 WAttt 2 A3 A xe] Ao} npz A2 1

Ao Fl 83, F2 23, F5 23] AE S4o] & v T JZF dZ%ge AT 5 9l

o

= Aoz AR TE 52, T4E 53, 1H 54).

¥ 13 5% FEEY T H24 A5 &4 =4 W] AFE-E RT-PCR primer set.
Gene Genebank Sequence Product size
F | TGG AGC AGC TGT TGA
1.2 NM.008366.2 308 bp
R | CAC CAC AGT TGC TGA
F CTG AGA CAA TGA ACG CTA
CAC ACT GC
N7y ) NMLOO83372 = AAC AGC TGG TGG ACC ACT CGG 433 bp
R | ATG ACC ACA GTC CAT GCC ATC
Gapdh NM_008084.2 271 bp
F | CCT GCT TCA CCA CCT TCT TG
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= & &=
ELY ] =]
I | I

relative proliferation(O.D.)
o
%]
|

NC. PC. =5 =5 =2 ==
Fsa  F5b  F5¢  F5d

o] F5 #3 AZo T "=+ 34 H7F N.C.&= PMASC ionomycing

a9 57 55 e FEE
A8 ¢k 3 SA dxTolr P.C.E PMAS ionomycing &3 34 x4, 5= PMAS

ionomycine A glska B3 7h Zho] £3S A AE

el FAFEel S ERRA B A~ E2Yo|(Lactobacillus johnsonii) strain KU413} gEHRA 2~

e
AL
)
AC)
o

~(Lactobacillus salivarius) E4191 f2HtF5 o] 83t 555 wg 3 & =5 o

fol
e

AMEe FqAT S SASH] A8l Sl 7isd WRHeE T gxFolA ZF 729 cell viability 9
gAs 24 SAsA o o AFEHA T "HEZ+= A5 RMA cells AH&slom 6 well
plated] 7} well @ 2x10° cells® seedingdli AME ddZ =4 Wiy A8 2702 u|Y
7oA wf gt o Wl T X9 &8 S2A7]17] 918 PMA (10 ng/ml) <}t ionomycin (1 1
g/mDS AXE v A HIFES 1 % PI staining@ FAIX #47](flow cytometry)®= cell
viabilityS =439 1L, cytokine®] W3d %S RT-PCR¥} ELISA assay® =43t} o] uf Alg5
o] 7 primer?] sequence, GenBank access number, RT-PCR product sizee= ¥ 133 sY3it}h
23 129 58, 29 599 I 609 ZAHAY =T TE=] AE FAo] w2 b IFN-yeol 9]

3 ABWLS AT 4+ e Aoz AR
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— C—3 Notrestment
=3 PMA + lonomy cin

40 |

percentage of live cells

20 -

NC S00 250 500 250 PLC 500 250 500 250
KU1 E4 191 K41 E4191
{ ug'mil) (gml {ug/mb (wgiml)

HEZ T cell viability ®3} 54. N.C,, T ¥ =& stimulation 3}

T
A a1 mF g ES F YolF ¥, P.C, T ¥#=Z+& PMA® ionomycin® = stimulation 3}il

+ PMA and lonomycin

0%  10%  KU41  KU4T  E4191  E4191
DMSC  DMSO  500ugiml 250uginl 500ugiml 250ugiml

Ladder

|L-2

IFN-y

Gapdh

1% 59. RT-PCR& ol &% =5+ 2a=9 T ¥
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B0 T Mo
= PMA + lonormycin

a0 -

40 4

a0 4

20 -

10 - T

M.D. ]__ ‘l'

Ne  pc S0 20 50 250
' ' wl pgiml pgiml gl

kL4 E4151

IF M-y ( Uit £ 50ul )

.

a% 60 w7 HEES T "2+ IFN-y wHls oA NC, T ¥Z+E stimulation 3-#4] %L =5

F HEES o YolFE vijA]. PC, T HEZF4E PMAS® ionomycin® 2 stimulation il 5% @&

w
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c
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o
/2]
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-
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T 2o wE T =79 F9F 84 =3

Abel vy e] 9~ (Lactobacillus  salivarius) E4191 255 o] &3] 5% W& A carbon source®
glucoseE H7F § =% HEE Al 2 & 55 2as A2 s 24S A S

dl ZAs7] e glol 71w BEow 7 2o cell viabilityst F9F B4 FAHSAT. 1 2
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100 7

=R I

40+

percentage of live cells

204

RAC 0100 1A 100 10K 100K P, TR0 100K 1K A0 100K 1K 10K 100K

contral kU E4191 contral k41 E4191

PtA + lonomycin

M

g 61. GlucoseE 7} & wjx]o] 55 2g & =5 UgE AMEFY T HEZF cell viability H3}
=2 Control, AT FE ¢ Yol& ulx], NC., T HZ+E stimulation 3t#] %1 ¥% Hg&S
oF Yol wiA]. P.C, T HZF+E PMAS ionomycin® 2 stimulation 3til 55 @ EES ¢F Yo

= 1fA]. 1X+= 500 pg/mle] e =,

+ PMA and lonomycin

Glucose Glucose+ K41 Glucose+ B4181
Ladder NC PC T M 100 % 0 100 M 0k 100

g S ——

|FN-¥ e R e e — ey — —_y

219 62. Glucoses FH7F g wjx]o] =5 2wy F 55 d3E A4S0
NC., T #=Z 4% stimulation 34 &1l HF HEgES oF Yo+ ujx|. PC.

ionomycin®. 2 stimulation dl3 % TEES oF Yo wlX]. 1X+= 500 pg/mle] e =,
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1
.

= ol A

TE Al

g 1 23 55 FE5E9
dow (g 63), T

(ox]
A

—_
o

vzl
.ZTI
ol
~X

o
No
BH

ﬂo

No

o
A

PN
T

A1EATHZH 64).

ok
=

ofy
w

I
X

o7

ofy
‘_..mo

q@d

o2 %

A

s||e0 aal Jo sbelusiuad

KA

M.C. 500 250 500 250 500 250

M.C. 500 250 500 250 500 250

kU4 B4

Contral

kU41  E4191

Control

+ PMA and iohormycin

A. Control, At

=
=

T cell viability ¥ 3}

18] Al T |=
kA

%

3
A

ug->

stimulation

=
=

=

NC, T #

vl A

==
RLN

oF o]
ng/mle el

=
=
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+ PhA and lonomycin

E4191
o000

KU1

500

Contral

500

Ll

NC PC 230 290 250

Lacdder

o
=

IFN-y

Gapdh

ase}

2

LOL

% 23T W
A, N.C, T ¥

s

°o]-&

Kol
=

19 64. RT-PCR

3} A

stimulation

TE

E
PMA<$} ionomycin® 2 stimulation

HolE

Control,

=
=

=

o wjx. PC, T ¥

2l (cell proliferation)ol] W] X

Fo AL

3

ol T ¥

-

°o]&

=
=

MTT assay

ki3

H71 s #lell 7=

7@6’

Aoz YESTHIE 65).

1
T

o)
=)

23!

B

[ (] [
{wu 0sr) ‘00

control contral KU41  KL41  E4191 E4191

P.C.

N.C.

500pg 250pg 500pg 250pg  600pg 250ug

+ PMA and ionomycin

?l_

=
=

7}. Control, Akt

3

LA |
a o

K]

i P.C, T ¥

o %

=
H =]

3} A

stimulation

T

v\:__‘_]__
PMA<®} ionomycin® % stimulation

Al N.C,, T ¥

ol

HolE

c])_]__

T

_86_



A3 Y =% ATAY FET B 34 2 AARY

RESERGE

o|N

s A Hlalste] ojH
z2hol7F Ay SR o] wf AFEFHO I WHAAYE WA MEJT4 cel)H T HEZF(RMA cell)
o} T Y9 viabilityol] F&&FS X &

oH(2¥ 66), =7 Atxde AT S diF AFECY] FHES A FARske] oA A E

CHAL M= (J774)

100
n — . __
S 80+ - — B BB ]
bl
=
— b0 -
]
=)
a A0
—
=
]
= 20+
Lab]
0
0
MaZ. 200 100 50 200 100 50 PaZ. 200 400 S0 200 100 50
SB Saponin MB Saponin SB Saponin MBE Saponin
(piiml] [ pcfml) (pcifiml) [ Hoyfml)
— Stimu lation swith LPS
TEZ T (RMA)
100 -
w I -
o i S -
80 o - Ry
O o
= I
= B0
g
= T
)
= 40
ke
T
O 20 -
e
(=R
0
M. 200 100 50 200 400 50 P, 200 100 50 200 100 50
=B Saponin B Saponin =B Saponin MEB Sapanin
(gl [yl Cpeyml) C gy

Stimulation with PR and ionomeycin

a9 66 %F AU OF AEe]l oA T YETFE cell viabilityel mAE 4F =4,

N.C, AtZUE& AgetA e A AxEe T HZFE stimulation 3t7] 9] cell viability &74.
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PC., AXU S A ehx] & AAEe} T PEZFE stimulation 3 9] cell viability =%4. SB,

soy bean (%), MB, mung bean (%).
+LP5

SE saponin ME saponin
(ugimi) (ugimi)

Ladder  MN.C. P.C 100 50 100 50
IL-16

IL-6

IL-126

TNF-g

INOS

Gapdh

% 67. RT-PCRE& o] &3t =5 Atxdyt o Afxdo] t2Axze] Ao nmX = J3F 4.
N.C., A2 S AHYstA & A EE stimulation 3F7] A2l mRNA transcript® RT-PCR=Z
4. PC, AFEU S AR &3 WA AHEE stimulation 3F $¢ mRNA transcript® RT-PCR

2 F4. SB, soy bean (1), MB, mung bean (%-).

1.6 =

1.4 - == ==

1.2 4 =

0.8
06 4

0.0. (490 nrm)

0.4
0.2 -

0a
MG PG 200 100 a0 200 100 50

=B Saponin (pa/mi) MB Saponin (pg/ml)

stirmulation with LPS

a9 68 55 ALEUI} dlF AFxEdo] A Ee] A Edd wA = dF F4. NC, AHEUS
A stA il A AMEZE stimulation 3171 A ME FE SA. PC, AMEUES AgstA & o

XA EE stimulation 3 F2] AX BE =74, SB, soy bean (M), MB, mung bean ().
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300 -

IL-2 =ecretion (unitmil)

1200
250 4
il T
~—. 1000 4
200 - E T
= T
S 2004
150 c
-E 60D 1
100 4 o
L 400 +
=
509 ’_L‘ L a0
Jemll =Tl E [ : _ []
MiDs Bl Jo00: TIBB: ©S0 <2002 WA 3D M.C. P.C. ZOD 100 50 200 100 AD
i ME Saponin (ug/mi
4B Saponin (pg/ml apanin (pgdml) 5B $aponin (pgimly  MB Saponin (ugdmi)
Stimulation with Phi® and ionomoycin Stimulation with 0% peptide
% 69, =55 AFEW I ofF AbEdo] T " EZ 9 cytokine wH]ol WA= F3F F4. N.C, ALX
U& AR &3 T "¥=ZFE stimulation 371 A9 cytokine &HE 4. P.C, AFZUES A
shA] ¢Fa A Ee T "X FE stimulation ¢ 9] cytokine #HIE =74. SB, soy bean (U]

%), MB, mung bean (=%).

1.8 9

1.6
e
1.4+
= 1.2 9
=
= 1.04
[y
=
o D84
S DB
0.4 4
0.2+
0.0
M.C. P.C. 200 100 50 200 100 50
SB Saponin (pgdml) MB Saponin {(pgfml)

Stimulation with PRA and ionomycin

a9 70, T ARG o AREdO] T |EZ o] Al 2 A= 9F 4. NC, A

A sHA] ¥ T FEZFZ stimulation 3F7] 49 AE B4 4. PC, AA¥XEUE 283}~

HI 75 stimulation 3 $9 AEX < =4, SB, soy bean (W), MB, mung bean (=).
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A4 AT TEELAANY 55 F2=, T2EY 9T 23 AT

2+ vk ] S~ (Lactobacillus salivarius) E4191 A5 o] &3l A% E RdoA HA=L syt
A2FE BAe ASEHE AEE 1277 T3 51 Ao 9y ow IAFFEEZS DSS

85 % 47l Balb/c BFE MERAAN st A= A9 A 15d ¢ 1

I wro] viHl = &k 22T AMFAAA A&7 7M. BAES 6719 Ao s UHdls
g, 3 HA 2T 4% DSSE 2ol AolA Araa L, F i AdTFE uAl i A
A= 4% DSSE A5 shHA 2+ 50 me/kg bwe TR H5FFEFE, 100 mg'kg bwo
=59 sulfasalazine (SIGMA, USA), 50 mg/kg bwo] Fx9 =%3ZE3 &7 E4191 #3 10
CFU/mlE ¥ 2ast 9 AE 2F AEe S AES At A fiA A3 PBSHE A3}
ATk o] uwl AFEE O sulfasalazined F A5 X BAZE AEEH(Weber et al, 2000),
sulfasalazine 2] FA HExT o2 AFE3Ath. 3 PBS AT 54 2T oz 2833
o2 Adae 242 6 vhele] AFHE AR SEIATHIN=6).
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Day 1to7 | 8|9 (1010 (12(13|14|15/16|17(18(19]20 2
) catmern
procedure Observation
Dailv Bo 0 l Food
[}
a9 71 =43 A
FEAY ALEE 7 A et eFojolt)
¥ 14 95 EdoA 7+ AgTte] ok,
o] o] =
DSS DSS wS A s
MB.E DSS¢} %53F%%E (Mung Bean Extract) # 2]+
MBEY DSS e}t %—?‘—%%% S 7 E(Mung Bean Extract
Yogurt) * &+
AY DSS¢} 2F A2 d 27 E(Acid Yogurt) &+
SS DSS¢} sulfasalazine #] 2] (%A o) & +)
control PBS WS AHlgh AL (SAANET)

2. DSSZE fxd UAAY 945 &3 H7t

DSSE =¥ tgde] AdaHEsb= AFwse

A HRumi et al., 2004).

< A3k,

;g—

7} Aol A4

A8 sk, A dole] Wsts SAs)

- 91

Fol HARYL, 1
2, 19 73, 19 7404

7

kel
T

A



A o] sFFEZES AE S FodAE PBSTHS AHEldh oo HlE)], €53 AFs #A
F FAet F Aol fAHE AL & F AAgTH
Body Weight
11000
108.00
106.00
104.00 .
& == Control
g 102-00 +M'B‘E
g 100.00 - —d—M.B.EY
[=]
= 98.00 | e Acid Yougurt
= )
e —+=—Sulfasalazine
96.00
-&—DS5
94.00
92.00
90.00 -
19 22 32 42 52 62 72 8% 9% 10% 1Y 1Y 132 14
a9 72, F9T EdA 2t APare] ATk
Colon weight
.70
0.60 T
ED.SD
=
£ 040 T
% 0.30
i)
8 020
0.10
D.ﬂﬂ T T T T T 1
Caontrol MBE MBEY AY Sulfazalazine 055
a9 73 49E 2 AW ¥ 2 Adee 2 A
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Sulfasalazine DsS

M.B.EY AY

M.B.E

Control

B

QoA 7 APF 2437 A4

o

Nlo
B

%

3]

T

BE

1= =Re) 3T
@ FES AEE

} 31 }H(Dieleman

8(1)] 3

7t EBEFel= AEfol A validated scoring system® % 7 &)

PN
T

12 H&E (hematoxylin¥} eosin) 9 4<

s zus

4 micron-thick section

ko3
T

ﬂwﬂo

ol x4
=

).

et al. 1998

7} A3 DSSE

BolFa FylA]

3

D

7Fe th(Howarth et al., 1998).

e

of uhe}

inflammatory response$} crypt loss

BREE

hvaA
s

=
=

5

A
j=

S B A (adg 759 19 76).
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Sulfasalazine DSS

M.B.EY AY

M.B.E

Control

Njo
BR
~O

TR

o

No
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4. Mesenteric lymph node®] cytokine mRNA & H]

22 42713 T & 95% #¥ ¥ draining lymph node mesentric lymph node (MLN)Z &
A glow, MLN2 et WAl Fagh 22 d27jstelrh. whabA], MLNell EAshe W Al o]
F9 cytokine mRNAS] @& <At wet & dF AEE =43 4 9th(Mantovani et al., 1992).

ol Al

= rd A8 3 7} Ao A total RNAS MLNoA F=35th Total RNA F%&

Xl

o
ul s

TRIzol reagentE AF&3to] At 71 & RT-PCR (Reverse Transcriptase-Polymerase Chain
Reaction)& Al#&3dte] mRNA 2d AEE 48ttt RT-PCR =32 BTN 538t
pre-denaturation 3+ $, 35 cycle?] amplification cycle (95C, 30sec — 60T, 30sec — 72C, 30sec)
S He Ak whA T extension 72Co| A 1023 218 3}t GAPDH+= internal control 2 4]
A3tk o] wl ALE3 o % primer? sequence, GenBank access number, RT-PCR product size=

£ 150 WA

¥ 15. & 9% 2do|A mesentric lymph node (MLN) W WA A =3 wWylo] AL&%

RT-PCR primer set.

Gene GenBank

. Primer Sequence (5°-3°) Size (bp)
name Accession No.

IL-13 NM 008361.3 Forward CCAGGATGAGGACATGAGCACC 358
Reverse = ATCCACACTCTCCAGCTGCAGG

TNF-a NM 013693.2 Forward GACGTGGAACTGGCAGAAGAGG 502
Reverse = TGACGGCAGAGAGGAGGTTGAC

CTGAGACAATGAACGCTACACAC
IFN-y NM 008337.2  Forward TGC 433

Reverse AACAGCTGGTGGACCACTCGGAT
GAPDH NM 0020463  Forward ATGACCACAGTCCATGCCATC 271
Reverse CCTGCTTCACCACCTTCTTG

Ad Ay a9 773 2ol DSS TS AP #(DSS)Al A= PBS ®HS A Elsk A E 7 (control) B
tF 954 cytokine?! TNF-a, IFN-y, IL-1B9] 2@ %ol @A 3] st A4S & 5 ek =3

DSS ¢} sulfasalazine # @ (SS)& o] Al 7}A] cytokine EF7F AdlHE AS 2 4 ) md
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DSS¢} 5 5FF%E (Mung Bean Extract) 2] (M.B.E)¥ DSS¢ HF++55 27 E(Mung Bean
A

Extract Yogurt) A &]*(M.B.Y)ol A% o] Al 7}A] cytokine®] #AHE AE & 4 AT} olgl st

A3e BYR 2 ou, 5FFER0 S55EE 2750 DSSE GuEE @59 A% oAdt
EARS 9 stk

+ DSS
Ladder Control M.BE MBY AY SS DSS

a8 77, & 95 EdoAM mesentric lymph node (MLN) W WHAMIEeo A =3 A

-1 O

(RT-PCR Z¥}). Control, PBS ®& A3 A3 MBE, DSS9 55FF%E(Mung Bean
Extract)S Aggt A&d; MBY., DSS¢ 5FF%5= 87/ E(Mung Bean Extract Yogurt)E # &
s A AY., DSS9 4F AEd @ AE(Acid Yogurt)E A e A SS, DSSe}

sulfasalazineS # 2|3k A3+, DSS, DSSTF A 23k A3l
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o] F29 50 mg/kgd 7IFEOE 0.3%9
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o 2] Al
v}2] -2~ (Lactobacillus salivarius) E4191 2kt
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SRR
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Stirrer (NZ1200 stirrer, EYELA)
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T — T

ol
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-
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-

o
!

?F 0, 1h, 2h, 3h, 4h, 5h, 6h,
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S H 1ml S Gsdds olg AX Moz saste] MRS Hau| Ao @3t =
g WA= 37 TCellA 48A1%F &<t wik = AdTE SAHSAT. pHE Azl Aztwit pH
meter (Thermo Orion pH meter model 420)5 A}8-3lo] A2oA SAHSAT. AN EE HAA
5 9 gl &7t AE FHohA R FHTE Y Y9 7hstal pH7F 83¢] & w7+ 0.1 N

FASIESF FU0R gPsgion, 4PNEe AN by 2

k* £ %k
AGAE (A %) = 2 / 0.009*100

10mli* d

a: 01N FASUEEF 28] F(ml)
f:01 N FASIHEFS] A7}
0009 g 24k : 0,1 N &3y EHF & 1 ml

A A, AR T8 HE&Y 557 FEE0] IFE SAEEY] Adse T 6N $RH

7b 2 Aol §lo] fFAEHNeY, 55FFES HAUF & A AU A @2 Ao

kAl FATHZE 78). ol¢F AR pH 2 AR M= E Fo] 2 <l Aol 5 IS F glAtHa

H 78). o] A¥e w2 sFFEEIN FEuE Y~ Aente] -2 (Lactobacillus salivarius) E4191
=

o FAE Az A, BE A A FFS A4 = Qo ey

8.50
3.40
8.30
8.20

E 810 =4=(ontrol

-

g 800 —-0.1%

&0 e 0.2%
o~ —03%

1.70
7.60

7.50

OH 1H 2H 3H 4H 5H 6H TH
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HEHS
pH 32}
7.5
7 —
6.5 h“-
6 —4=—Control
B55 ——0.1%
5 . —d=0.2%
45 — ) —(),3%
4
35
OH 1H 2H IH 4H 5H 6H 7H
MXAHA "'|.
MM HY
1
0.9 —=
0.8
s BT
ES'(]6 == Control
T /
205 el (. 1%
o
E 0.4 / —tr—(.2%
0.3 i 0.3%
0.2
0.1
0
0H 1H 2H 3H 4H S5H 6H 7H
a9 78 AR U2 TR 55 FEES AFT 55FEE SAE Ua AEI Ay W
Control& 55FFE5ES 74 &2 2AEE YERITH
A3 Y EFEEE B V154 AT=ZEY B5H 54

= & EFT F 90 TelA 16

=]
=
Rkt ANt 40 T4 WA F fAHES AESATh o FAE WA 40 T WY
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Zol wjgatdon, Wi 5 5 A ot 2t A e gl
3 T9lo] glojo] 5z ato] ®A] o Fmlo] i AEwel e F2ES i A& YS
T2 FASATHE 179 298 79).
R 17 5FFFE QFE2E Ax AR H)).
Al =1 A =
Control G 980 % + 5T 2% + 55FFEFE 03%
o 2 S 980 % + AT 2% + HEFEE 03% + WEZ 0.05%
RIS 980 % + XETF 2% + HFFEE 03% + L9 0.05%
B o} S 980 % + TEG 2% + HFFEFE 03% + F5olFEF 0.05%
B F 980 % + X5 2% + HFFEE 03% + T F 0.05%
T 2~ EpA] 9 A B0 % + TG 2% + 5FFEE 03% + 2B 2.3 0.05%

* ME (A& IS Melon Flavor SK-75199)
aul (MSC SWEET POTATO FLA. MF-071030)
Hzol (44 &F PEACH FALVOUR(NATURAL) 74.342)
g (A& FE Peanut Flavor SK-86757)

g 2~EFx] @ ($-2] 9] ol = Pistachio Flavor WR-12232)

<INTAH &LTFEE>

fol
H
N

M

- 100 -

TANE 17 67b4 Az 7l FA41L)
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AREE e EEY § Ee ATl wel oEAw A o 20~ At 9974 thesteh,

g aF=E tol G A Aolehm BeEe] A¥y Fr| YR Fol

NEwe] A4 Awe] 2L e AtHDAA B FHOR EAGACH FE 2Ho| A% v)s
(Dol A wl$ AeHO) o AAFATHIH 80). ANE A8 H7F AAA YALHE §7
dgon @ k7 AR Wrhh BY guig 22 QS P7m og AR BEES s

e et e] ikl Al 12723304, 4, o )& Yo SFATh
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Sensory score

Sensory score

l  Melon yoghurt
[  Melon mungbean yoghurt containg MB extract
[  Plain yoghurt
[} Plain yoghurt containg MB extract
10
a
a a a3 a ab
8 1 2 bc
c
b b
b
b b| (b
6 .
4 .
2 -

Overall Apearance Flavor Texture

Acceptablilty

a9 82 wFFEE @ Ve AT EES Vs e

[ | Melon yoghurt

[ Melon Mungbean yoghurt containg MB extract

@  Plain yoghurt

| Plain yoghurt containg MB extract
8

a
b
6 - ab
a
b ab

b

b

Sweetness Sourness Astringency Stickiness Hardness Roughness

Intensity of sensory attribute

O 83 5FFEE

ol
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Sensory score

Sensory score

H  Melon

E  Melon mungbean

O Plain

B  Mungbean
10

a a
# b
b
6 4
4
2 4
0 p
Overall Apearance Flavor Texture
Acceptablilty
(@) =
a9 84 FAAE)I AH Y 5

W Melon

@  Melon mungbean

O  Plain

B Mungbean
8
6 4
44
24
0 p

Sweetness Sourness Astringency Stickiness Hardness Roughness

Intensity of sensory attribute

a9 8. FAEhHI o ($)e =

Sensory score

FE=E I 7l QTFEES VA% S

Sensory score

H Melon
E  Melon mungbean
(] Plain
B  Mungbean
10
a a a
a a a ab
8 a
bc
b c
b b
b
6 b b
4 4
2 4

Overall Apearance Flavor Texture

Acceptablilty

o,

7}

B Melon
E  Melon mungbean
O  Plain
B  Mungbean
8
a
6 ab2 aby,
ab 2
ab b
b b
b
4 .|
2 4

Sweetness Sourness Astringency Stickiness Hardness Roughness

Intensity of sensory attribute
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