HUAS=EHS

11-1543000-002375-01

EZxC s HE|E =H-
UL STB ME WL
XEHIA

2018. 10. 31.

FoAR7|2 [ (F)sLHz}
HSAFY|2 [ e

O
o
A
o
1z
THH
I



M =

Fo

FYSANEL F8 A%

H BIME ‘BEFE=Y WEHEA 24 1% S48 AF Y (g7 2014, 08. 01
- 2018. 07. 31) HAY HFRIME AFHUT}

FaATBE UM

a9 : vkddge Agggd

FEATAYA - = 4 2

YFATHAYA : QA o

Z7 AT ALY BE] So] Be FA A18%d e}
Bax 3o T




NN AT DT BRNRRER TWHH O ofofm §5 & BEBEMELFNR L = MR BTSTEH RN
THOUMERIGATEHR R EATT L0 TEHFHART O 28 % PNRMBPB P E T oo R oflBo s R
HHPBPRETRRRRPEET T FHIMFHTT RS E dARTohReRd § RETRT sFIIRT
4+
W e S E x g X z
o8 M- oR TR S=> o+ = oRr+ 7
= B = B MLu = B R =
3 I E 7 a2 T7 2
B %n B A r B B =
<=

T e Tor s o g
S oy w S W
T o o & T
ok o o ~ R
~~ J'L
NE el i wﬁ

) ) o
= s E :
N il = E
M- _ —_ ~

N N ol
B iy
2 i i 63
T N L N
— - in
= B B e

o o ~

B B i+

= X B

X Ly o

BI
on



¥ =]l 7]

B4 QOFA

2014. 08. 01 -

114006-04 2018. 07. 31

SFESY HHE 28 AU S48 AE Y
Development of whole food type—functional food acting on multi targets for
intestinal health

=46 1 AE: 1,200,000 A
Skl U2 45 w7k 800,000 HH
o 1 9 Al: 2,000,000 A
)4 ATA ]
gg)itﬂljiia}ﬁzigag o7 1A (F)-FuH
A= GlEels) A= AF718E s (Gl
A7 GlEala) AFHAZL: G =)

=/ g2 dNEAEA VA Weer 2=

o ¥ S=-7=EHT

12 2

S| SR RALD ] FET ATA L DY




ao
- MR, ok 3] A7l &
e HEA AAF F0E

BRI D EX

- WY FEER B 2092
Aol BREZI A5
e SIoHae

- &%

A9 FECH P98 EE Y
E3] 52 129 4" 1EL 3
E A 2742 o8 & 9

= U ri

A=z 3.

2
Hu
o
I's
Ay
5)

ut—Brain—Axis) A
D37 SAEES st EA] &
P

WA ] AL/ T= 1249 =8 (SCI 114, H|SCI 174)2
AA=EI e 10749 sty 2ax, 1749 AR7SAE 4

- Aok AR@AdEE § flavonoid § 5ol #2E M AR
slinl

o g 4B %9

shurel AITColl 9JsiA] MUC27}F

1 150]
Z7}slo] Fdo] gt AL Helste] AzBARA BE 7}
&

- Zymosang ©-§F IBS 52 BL sgetu IBSEAe|AC] T
Fuol, ME% W wyupt A, HolHHY, ¥ 274, g/




. N
2 Mﬁ U.w Ly 5 Tod LU =
S BT T %0 < 4 He 8
Hap® W % o P N
ok o 5 o = wr Jo | =3
Ko B 10 = — = ~ S8
REl TE 8 % F N R | <F
7o =T N Tor B4 ol s o — @ ] S
ok RN SR R "G < =
,LL‘. = ._ﬂo:L * X X =r N 2] o8
BT N = ~ a0 ~ o
Ak E.E B =K Y oK ) %O ne ‘__umm = ny 3 %

o _|: L =} ‘B' _I_l . __0 ‘OI.._ — _Z_.E o OE \se) M.Lv
SRR o A o ap : * | 32
[5) = k) .__|n_v.ﬂ =1 B mo " — X LE‘E [t
ZrrE moRr R oy = O <
Swy .~ W ErRd R0 oW i
Sopl B F oy N < L RN} = =

Shw S Al ® KT =
) W.T.: il W_m = ma N KW ™t o — — i A ~a| S
2 = oF g < N N B W Vx_ 70 s ~c NJo &
23 o %O Xjo wa Klo ~ " 70 wr — n__lo W n__lo =l o =

S o Ro —~ Mo o = W T N~ oS 4=
2ol N T o ol Bm ~ ! o N o z
o e %0 Ho o OT,._.o,.‘_u_ml ﬂ_Al_.:“_ _, A N o T =
= m_._.c _uTu e - O 2 jo ~e :.n = D;A U L ! MH =
m Wl/ﬂ LIL Nﬁ ;llUl —_— _I_I 1_|_._ .A_ ,_ﬂnw\_ Ll.._ 1r_.: o or m_m_.: L_O N m L_v_ ™
g€ o X L_o X o _ﬂﬁo o T _D . X — ﬂmﬂ oK e -
= m%ﬂ m_xg.,_ i n_tuE_Q% N H_A_o n mo o W_ X oo
Syt B Tl 0 "~ W B < i £

2xm Bl mude vw IR o ) 5| o=
T N — B < B R S Hin <ER ey o o =
B = J|J mK o ny =K .._._o A.f ™ ™ W__m m@._ =T do 1_,_A|1_ o ﬂum - o & g
S S wolr Tilg N % oS Ot )
m_‘..__ OO..._O O_n ﬂo%ﬂ BT o Eo :._O B C_ ioﬂ Eo _uﬁ‘ﬂliﬂn Eu_ ‘_H.H._
Ol T NEea - BT R0 X or do = g
"0 w R wv o Br n\° X o T T Hlo H ) o O S

o = Ko == ) /@ A3 ol =< R N ol K ~ ~o = o
0 S 5 do T HNo—=—= gp'PK = o il N R bl a,
o Sy TR 1 BB R AR R T R TS S
B E o DR &0 < o ur o o o | S°

o] : : .
— — N Sal | | | | | W
djo o Cl
T2 X° W o 3 5
= &K ol e od Au ~H
B = T oo | W
G ~
s N RN o ahl
B: B | B




{Summary)

This study was performed to find local agricultural products that improves
intestinal health with multi—targeting mechanisms. /n vitro and iin vivo
efficacy studies for inflammatory bowel disease (IBD) and irritable bowel
syndrome (IBS) were conducted on 12 natural products selected by Korean
medicinal etiologic factors. The finally selected natural product was
produced as health functional food for multi—targeting intestinal health and
assessed in a pilot human clinical trial.

1. Optimization and standardization of local agricultural products selected
by Korean medicinal etiologic factors

R&D
Purposes 2. Examination of the local agricultural products on multi—target intestinal
health functions (Impaired bowel movements, defecation disorders,
inflammation/intestinal damages, anxiety/depression)
— Efficacy studies using animal models for IBD
— Efficacy studies using animal models for IBS
3. Product development
— Research on whole food type health functional food
— Product development with local agricultural products
— Pilot human clinical trial
— Development and production of the health functional food that improves
intestinal health with multi—targeting
R&D — Completion of the pilot human clinical trial to assess Dolichos lablab L.
. in people with IBS
achievements | _ Two published patents, 1 exhibition participation, 12 research papers (11
SCI, 1 non-SCI), 11 academic poster presentations, 10 doctor/master's
degree graduates
Plans to — Achievement of approximately 1.7 M KRW/yr sales of the launched
utilize health  functional food that improves intestinal health  with
R & D multi—targeting
achievements | — Establishment of foundation in the development of natural products drug
(Benefit) on intestinal diseases
Keywords whc;lyepéood multi—target |intestinal health lgce)\?gra(ge functkllgiglh food
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A3 AEAE (Inflammatory bowel disease, IBD)-> 1o WA AISAEE YEH+=
gol2A &% (Crohn's disease, CD)¥} HF3dA (Ulcerative colitis, UC) 22 EE|H
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‘New drugs targeting the entire pathophysiologic mechanism rather than only an
individual part or a specific receptor” "Nonselective agents multiply targeting of whole
pathophysiologic process (ex. dysmotility sensory disorder, inflammation, phycological)
rather than a highly selective single mechanism®
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o HEE a4 2 AAE AA ALY IAH F

- A 7| ®AE] 9] (ICDRA)SIA = 1991 @ TAoF yookE H7HA|X
Aestal, 1992 Aelle TSk A fad HIHE St 97 ek &
oFe] petetdrh &idts] Y=L Qle. ol3e WHOS #FAY HEo] nl=2 HXE
b AT AR=E Hal S7HEL Qe AeREIE IASHL, ulw AETE diA| Eekelst
(complementary and alternative medicine, CAM)o|glH= A2 o5t g9S 1992 dH
B AR og 2jHUsty] Aztste] g HAd (NIH) Abstol A Heto|oFAEE AH, 7
Ao AYstal 5.

- FT HdE A9 AFA ditt L Fo A diFH wet Agofel weid=
WHO AME{EIAGEE (WPRO)7F A54o=m A5t AoFo] =717t x9l5 It A
SFFAIA xS xd (FHH ; Forum for the Harmonization of Herbal Medicines)©]
2003 & 3 o Ao =, T, 42, HIEH, 37, 47HE, &5 % "= 8 7
=o] Zrofstal s
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2t AgE 24 2 JFEAA FEEEE At =UY 5F
O Fingerprint analysis

- =4 MRS markerz 74 o719 W WAL SRS EYVY WPoR Sue
HESE Qg A 240 FAwskel B WolE v AABAA AL 9o
A ol Aze A

Me AAE 249 g A2 248 W A2Ags e &
Q1 fingerprint THE 24 2271 Q5.

- ZIoA= HPLCE o]&%t fingerprint analysis® HAE 4419} Qingkailing (FAFA)),
Danshen Dropping pill, Yiging AA 59 24554 d4o =45t 2™ chemical
fingerprintg ©]-&%t MAE FAMAY FHWYE SFDACA At Sl FHolA=
HPLC, MS, NMR 52 ©]8st A5 E= Az et chemical fingerprintE =
Hols A7t th o] RofR L glom, HUigte] ARE 7] A% 24 A, AR
T 02 Qolo] W2 classification, o17]9] 7]oisls RO Brol o ZEHOE Fh=
metabolomics A7t F+E ©o|F1 Q13-

- Z|& DAD, MS = NMR¥} A HPLC (hyphenated HPLO)E Ahgsto] dojx]&=
chemical fingerprintE AAES] FHTE FAof| AFEsIAA; ol Al=e 51 U=

- o7 BRog dpxrt /fEAeg HPLC-UVD, LC-MS, NMR 59| ZH|E &8s}
o] chemical fingerprintE ¥l o5& A5t %= oy AA AAIE = =712t
Ho] Hdw FATY = ol 17t ARt E8E= Aee A9 ge

o s AR 4R A7 BaK
- opA7lA] FeldE AABAA W AARAA BABE A4 FEA ARAEL
el o sl olo] fe /1&g AHsis WAos AP L.
- gelgobAle] A 1%, BEAA @ 7] AHAA Bel A nAle] AmAR BAo
25 Pseige.

ool sAlHE AdEaA F5 A= S7HEL AR Zo] AAE
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B

- A9EatE SEAA 98 gEstgoH, ngE Al Y

A E {t A+ Ay
= - A7} G AF AR AlZste] TEEHIAE,

AAEHAE, 85H5S St BEHAEES A5

- AU 3G A71EAE R 2EXE EAR

- o141 28 A protocol 7HEF ¢h=TH

-1IRB %2 ¢4=9

- Pilot QIAIHGAIES AA ghgstgong o4
3713t

- AFEHE FHAA 12%S A A, fEARE
TAE 24 & 3EFEE 9 EFC d=E 44 Axe
T 1 AN=E 4" At

-Z23Cq Z4Zke N A 249 i 9 Ax4E A S
VFYolE FEEME B 74 B9E AR FEES Axe
%, HPLCE o]&sto] A EAES! sinapic acid @ AITCO] 3
T 4.

~ X

- aFYole] x ¥ FEEAQ Sinigrin ¥ AITCS] HPLC

-Q-TOF/LC-MS/MS&} Triple Quadrupole LC/MS &4 H
AAE ZolBe] S 3 WHEFE thARA] L-Arginine,

L-pipecolic acid. & ©]¢] OPA S-LA3Ft L-Arginines &
A B FEEA. dERe] AEEE ¥ faEEs
Trigonelline®.2 4stil LC-MS/MS 7|H75t BAx1S
gGHe. A7 FE2M BE WHF A=) Trigonelline 9F

“MEE wolgge] wE ARWEE  Triple Quadrupole
St

- Zt zxHo] ¢EA FE2H WHSF Sample® Trypsin
Inhibition Assay A¥@%¥-E& 3t Trypsin GAls &5 &<l

- ok B -Sitosterol  glucoside,  Crosolic  acid,
Scopolin,  Scopoletin, Sitosterol, quercetin 7,3',4'-trimethyl
ether 3-sulfate® &<Qlotal 2] ZEEZ L -Sitosterol  glucoside
fFa=4& quercetin 7,34 ~trimethyl ether 3-sulfate A%Js}
3 LC-MS/MS 7|¥& o]&ste] &4z g+, HPLC +
71712 Total coumarin content?} Total phenol content 4
= & Y. R0l AA"E IAuE HEHE FEEE
Azxst & HPLC XYY Z=(quercetin 7,34 -trimethyl
ether 3-sulfate, 8 —Sitosterol glucoside, scopolin, scopoletin
2117 24 5%)
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_JJ——',J_HZﬂXﬂ 7]—15._ = ]Ell:l 74]11]94 h : lf S o_‘?; L=l =4 & Ke) 1—1'_17 Sk
Sl chemical fingerprinting® 2 §54< H7H
— H

—Chemical fingerprintingZ
ol g3t 4 Bt

_ mFyold] A B §a2AS Sinigrin % AITC, WHTo)
Trigonelline, II70}te] B =Sitosterol glucoside 2 quercetin

7,3",4'~trimethyl ether 3-sulfate, Scopolin®]/HPLC EA4% <
Y & dFEES

-NEAEE 24 B AA ZH el dittrigonelline, AITC?]
HFEEStITE

- Mg 7R
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SIsh S
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<4 EAHF>
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A3l W& 23}
27 A4
TR BAE (12%) EF 2282 Az
7l $H 48 £3 (12%)

&

7ot a1t golte =4t Glid) 3,490 o|mtE
- Fego] e =4 (L) 16,400 oJutE
M A7) o At 29,800 oJutE
Q] 2 audd  =ak (AF) 50,000 CER L
Atok o e e I o Gl ) 19,000 e
24 B2t =kl =4k (1Y) 10,000 Lo
271 271 (18d) e =4 (A7) 36,000 I Ay oF
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A AR ES A = 19,000 Yo
Z3Y HEd Hx =4k (97) 19,000 AT AP F
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F2.1.3. WA 2BAE A7
= ANEHE
Polyphenol
=
P 2 4-di-tert-butylphenol .
SO Rasatiol, phenolics, isothiocyanates
2AIE47] Rutin, quercetin, kaepferol |
Tl Hesperidin
Apok Diosgenin
=l allantoin
T4 Naringin
27| Astragaloside, Calycosin, formononetin
|
Arginine '
HiHE Lectin
dolichin

Tocopherols, cerebrosides
el 5,7 4-trihydroxyflavanone
sesquineolignans

g e Taraxacin, Taraxarol, Asparagin.
|
Caffeic acid,
238

chlogenic acid

|
‘ T ELHQ| Isothiocyanate & = H|

o 8 $H AAo] g ZARE +F
(1) Akef
0} Dioscorea batatas Decne. T+ b D. japonica Thunb. (B} Dioscoreaceae)®] 5
&7l (F2A, rhizophon)E W2 E+= A4 Td A SHolAd= AACEH) D.
opposita Thunb. & AF&g.

b 8 48

— v} (D. batatas) : steroidal saponin[dioscin, batatasin I~III (A SH=2)], A&,
mannan, dioscorin (GFE& 724), amino acid, T A (=& HAHA) =

= Zt (D. japonica) @ &, mucilage, amylase, arginine, choline, allantoin, dioscoran
A~F (glycan) &

[0

Rhaielc;o
Rha

dioscin

J132.1.4. AFeko] FQ AABH O] dioscin®] +%

(h oF=ahg
O ApFa-&
— o} (D. batatas)E Z3SE B3 FEEL2 forced swimming testol A mouse®] JAIZH
S AR
=2 O L .



@ 435725

- Z2ot2] 92 1F (D. japonica)E Ao]9] 25% HE AFotH Tl AstR Ao gido]
S7FokaL —‘e‘E]iEﬂE (LDL) =27} Worgit}, 50%2 ¥ 7

E4-80] AstErt (in vivo, mouse)®.

©) ]/\]—7(1-_9_ 7% TZ}-X]-_Q_

@ FAtstag

- D. batatas®] mucilageol= 34ta}a-g-0] Tt (in vitro)®.

— D. batataso| 4] E&]H 32 kDa®] dioscorine DPPH &0z AASAHS Yebdth (in
vitro)'?.

— Storage proteinQl dioscorin®] H7|A ¥ a-carbonic anhydrase®}t FAFstH o] 49|
A ®3F 7421 QIek Trypsin inhibitorol] thgt @A ol% §HSEt (in vitro)'V.

mO
{o I
=2
rr
e}
JE
e,
1o
P
jﬂ(‘

(th 58)24
- )% u e A ANHE Uehis §AMES o8 Atk WEE] Alzuny

- np 282 faAEOR TP A /)5 NS 2B U o2 FRsts 71%A
ARNE

- Ao R E Polzl £2%5%9 1 o2 @ Pud, AFE, AFE U FndA
ARAY At AR g ARNE D HANH 2HE

- o} E AToRo] AT ol ghshe wiH] 9 ujeo] o W A B 2HE

(2) &7
Astragalus membranaceus Bunge Tt BEZ7] (GEd &) A. membranaceus Bunge
var.mongholicus Hsiao (3} Leguminosae)o] B 24 Itz F= Fu5 A|AS A,

A

Oh Fa g

— Isoflavonoid: astraisoflavan, astraisoflavan—glucoside, astrapterocarpan (ZL&H5),
formononetin, 3'-hydroxyformononetin, calycosin, calycosin—7-O- 8 -D-glucoside,
formonetin—7-0O- B —D—glycoside, isoliquiritigenin

— Triterpene saponin: astragaloside [~1V, astragaloside VI, agroastragaloside I~1V,
isoastragaloside 1, 3-O— 8 -D-xylopyranosyl—cycloastragenol, soyasaponiniF 5

— 7] B (—)-canavanine, phenol glycoside¥, ¥ —aminobutyric acid &

HO. O. HO. Q. HO.
| OH
@ S
© OCH; OCH,

formononetin

astraisoflavan

astragaloside lll, R;=Gle, Ry=H
astragaloside IV, Ri=H, R;=Glc
astragaloside VI, R{=Glc, R;=Glc

182,15, S]] Z2eAHe 1z

soyasaponin |, R=Glc2GakRha
astragaloside VI, R=GIcA%XyKRha



(n vitro)'?, 7 A@PZE9] A
As

- F2Bolt Aol 3R] 2EHE F7HAYIT
2 Ao (in vivo, rad), HIAT 7] RNAS @4S S5k 59 2428
3} bl AA ol k.

}s¥sttt (in vivo, mouse)™.

@ WelzAg
- F282 T-dependent antigen®] thet FAH-S2S 7]
- Z2Z3o|= M=ol At (n vitro)' P,
- &8 ThI/Th29] 211§ 285t WAFY B5& vehdtt (n vivo, mouse,
p.o >l6)
B
222 FOH %28 AuzAein 2usgd s

FEE0|H, 70% EtOH FEE,
oAXtt (in vivo, rabbit, dog, cat).

B ol z-go] ot (in vivo, human, p.o.)”.
stilbenemidine® 2 {E3F ZHEAdo2HE TH2E Ho) (n
)18).

= =11 O

vivo, mouse, p.O.

® FAFAE
— Astragaloside IVi= NF ¢ B9] &4J3}9} adhesion molecule?]

vitro)'?.

= =11 O

- FEev
mouse brain homogenate

o] 93t 2Ae] FAtetet ThER A o] ArglA

) 20)

(th B84}
- AR, AT REEE D GREEE0] FT WEEUE AE
- e o 9 XRg ARAE 24E

ofo
ol
o

(3) WHE
Dolichos lablab Linn (3} Leguminosae)2] 4| Thunb.& At

ohH F8 &

— Saponin: lablab saponin I, lablaboside A ~ F

- Steroid: dolicholide, dolichosterone, homodolichosterone (Z136)

- Z2tofl= (-)-pipecolic acid, phytoagglutin A, B7} &-fEo] lom, 1 Hrof iz
Tot= 57%, ©] 29l Ca, P, Fe@l tyrosinase 5°| 5o =

22.7%, A%1.8%, &4

HO,,,

HOY

dolicholide

homodolichosterone

I72.16. WHES] FagEel 12

Z7|M329] gt F7<2] human

® e
N
)

— Lectin®l FRIL(Flt3 receptor—interacting lectin)<

cord blood
- CD34(+)CD38(-/low)/SCID repopulating &7|H2Z7} 4oL}



- C57BL/6 w920 ARt &4 Ex 2% DSSE ZT S48 797 A4 & & 734
Algstel digzAold A5 TS FAR 2% DSSE A&t 179 W2 Ao A
(crypn ] 727} S =o] glom Husigo] BFo] A7 A& RIstgle. &3 Ae
I geetsold S ASAES Has IS (™.

(2) U]—/K—] EHZ]-Oﬂ Etl Sla]

H

5YUZtDsSS B35 —_— 5
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71%2.1.14. Food intake of zymosan induced IBS model.
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192.1.17. Plus maze of zymosan induced IBS model.
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71%12.1.18. A Schematic outline of zymosan induced IBS model.
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71%2.1.19. Effect of various extracts on body weight in zymosan induced IBS model.
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7192.1.20. Effect of various extracts on plus mase test in zymosan induced IBS model.

=, 13ygo] FolA folAel

=)

- A3} AR AP AL zymosantol] H]She]

10000 -

8000

6000
4000
2000

0 -

NDn‘naI CDntrnI uH = 1#%‘” ApoF x| 27|

Travel Distance (cm)

192.1.21. Effect of various extracts on open field test in zymosan induced IBS model.
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71%82.1.22. Effect of various extracts on body weight in zymosan induced IBS model.

- A3} © B3 Wsk= Positive control (Gabapentin)o A9F G-2]2¢l g7E RV
=4 iLOﬂ Me oAl F7HE Holz] oshks (1922).

H

fo

- Entries in Zone (Open Arms-number)
20

15 4

k%
. I

Normal  Control GABA oAlQ Hal

Mumber

w

[
oH
o8

- Time in Zone (Open Arms- %)

20

15 -

10 -

0 -
fra |
=Z¥

Normal Control GABA DAIO

(%)

1192.1.23. Effect of various extracts on plus maze test in zymosan induced IBS model.
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71%2.1.24. Effect of various extracts on open field test in zymosan induced IBS model.
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71782.1.26. Effect of various extracts on plus mase test in zymosan induced IBS model.
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192.1.27. Effect of various extracts on open field test in zymosan induced IBS model.
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7172.1.28. Effect of various extracts on histologic examination in zymosan induced IBS
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O ¥H: Q-TOF-LC-MS 24 3 M= dolHgd miyde 53 HEF =
#2.2.5 WAFe] A% 4 2
MName Famular Score Mass Area
Adenine C5 HS NS §7.75 135.0545 5359805
alpha-Hydroxymethylsenne C4 HI N 04 86.89 135.0544 5326748
Hydroxy 25-norredel 3 10Kdlen- | cop 204 | 7856 | 4543108 | 446372
Costaclaving C16 H20 M2 79.56 2401626 JB7ET42
CTHDO233085 A 46 HED 03 80.38 680,604 25080042
(<}-plpecolic acid CB H11 N 02 99,52 129.0752 2440464
Harmalol Cl2HIZ N2 O 76.36 2000.005 2083343
Tecostanine CI1HINO 78.3 183.1617 1934055
Deaxymorellin C33 H38 06 582 530.2676 1888577
gamma-Guanidirobutyric - acid C5 H11 N3 02 8207 145.0845 1503833
Nauclequiriine Zh 90.62 3301012 | 1005797
Eeractquione B G285 H40 06 9762 484 283 893818
Benzaldehyde CTHEO 84 31 1060421 B4E06E
Neohancoside B C21 H36 O &5 464,224 816507
Delphicrispuline G0 b e 627 | 5263012 | 812308
Calastral 28 H38 04 53.81 4502755 102436
Usambarine Ca0 H3d W4 82,37 4502756 701893
L-Arginina GG H14 N4 02 8912 174.1116 625236
Guaning CIHI NSO 75.55 151.0482 618185
Podecdysone B C2Z7 H42 06 81.72 462 3006 5099971
Scotmice C6 HE N2 O 75 54 172 045 583788
Ugorin B C26 MZ8 06 86.11 436 1863 531848
Tetrabydroburgeano C18 31 N 02 85,41 26525 515407
Mararcreaken C21 M40 O5 97.56 372 2876 4664
AT L Tanatiyd i mtyiind | EH WISN 24,09 161,1202 441787
Metiyl oyl tetrasulfde Cf ME O4 3594 120.0434 431183
Seeravaging B - 7716 5023793 429421
Actinolide © C16 HZB 04 76.25 284.7960 357288
S oS- | | .GY7 M5 D5 98.31 310,178 324002
ittt clolste 3 Otuta-O-gh | c31. Moo 08 7088 S50, 1405 305860

ngryTanceid o




Thicaced: anfiydride Cd WG OF S TES5T 1718 ADeDES 253177
Gesronemin E T2 H3d D4 TE11 10,2441 271154

PR 1ogn CAT M30 DE TE28 320, 7249 212577

Marhesmman C11 HE N2 3332 TESR. 584 1T72ZRET
Adonleucne C8 W13 M o2 TE.TE 131,084 156831

Lyroedinn CHE H22 M2 21.4 242173 185388

Coprylic noid OB Hie O2 a3 144 1156 145840

Shraite scid B 20 M4z O 34,34 4703020 145028

DEL TAE-Defiycirodurmi gl C20 H28 O TI.EG 284 3162 142530
Chaelirubines C21 Hi6 W O Toogd IEZ_ E0A5 128127
Micporosidegenin &12 HZZ: OB B 2451472 124523

S ot LA e e €S0 HES 07 892 47 BOG.EES 117753
Dhalbilic ovcid TR Hi3 W O7 TE32 355 (=603 114282
Sarsatinicine e R TRES S04 2127 106823

Ecaltnldsches CA15 Ha2\ O2 85184 240 ZNAG 10EE0rS

Tropinscnes CER M1 H O AT 1391009 T 15

lcesiside #i1 C18 HE 09 TES3 IRG 1587 THEI0S

Lumpinins Cil H19 N O 7596 1801473 Aat il

Farsibodagen 24 HID O TE.84 ICE IORE 9z336

Methyl  isopelletierne Co HIT D B5.34 155.3315 BEQ3S
Pyrogluamic scid CE MY N3 BS.48 T30 0E3dq BOOZS

[# jogoanrmie= Hy drooy- L- homioeeginine CT FHiG N4 O3 A1 71 2 F218 TTEAZ
sym-Homospesrmidins CH HZ1 N3 224 1599738 TEELS
Hereudin CTE H29 M O TER 281 F253 T3z
S=Cinnamoyiphaidasicin 1 29 H3G OB H5 88 AF0.F531 BESEE
Paolygalxmnthorns W S H30 o156 2342 582 1573 S5H643
1-Methy  raphibalens T HAD .33 142 573 =
Arsticine-ZF-carbaxylic  acid Cd HY W O2 8171 TOT.047 a5E7T4
Muscogy idine G166 H25 N 2145 231,998 248471

=2 rlyl.i:m‘.'uh:l.ﬂ;l-*-|3I'I!-1:u'r1u.ar.ﬂ Cid H1O M2 2674 ong 7S LAATE
B-Auety kinlsc onines C26 H3g N O TELE #E81 2752 444535

) "zr;ﬁfﬂmﬂ;j;* e I T T e g1.25 608 2470 4Z3ET
Dmrdiciside F O H3s O B SE E30 FE 41028
Puraaoeiic  acid Of: HE 2 7401 1125524 ANEES

M Jermntiryl-Z-bubenyd  Lan O HMi2 M2 O TEOE 128 B4 7T #0128
1-D-CaSpoyiglyoesd CA2 Hid OB 5522 254 RS IgEEE
Aol C16 H21. N 02 714 2617754 IEIRT
Trufflesphingolipid D 34 HE9 N OF TEEG 571.674 IEEES
Atiseroioxin C3 H1T M OE 7758 2670853 IZITAT

Ackencine e S H7.34 2670954 IITIT




1-(4-Hydroxy-3-methoxyphenyl)-3,5-
By e C19 H28 06 90.05 352.1878 33386
Isovaleroxy-hydroxy dihydrovaltrate C27 H40 O11 80.32 540.2547 31914
Phalloidin C35 H48 N8 84.47 788.3181 31789

011 8
4-Quinazolone C8 H6 N2 O 78.01 146.0483 30833
2-Hexenyl benzoate C13 H16 02 76.45 204.115 30223
Purine C5 H4 N4 99.61 120.0436 25809
Muscone C16 H30 O 82.76 238.229 21734
L-Asparagine C4 H8 N2 O3 77.49 132.0529 20597
lablab saponin | C54 H82 022 89.98 1082.5291 20308
16-Methoxycarbonyl naufoline G241 H1g NS 84.96 361.1433 19594
Galegine C6 H13 N3 80.39 127.1105 18553
2,3,4-Trimethyl-5-phenyloxazolidine | C12 H17 N O 76.94 191.1319 18315
Dianoside G C48 H76 020 87.47 972.4913 17945
L-Homoarginine C7 H16 N4 02 83.83 188.1275 14141
Panaxynol C17 H24 O 75.56 244.1827 12907
10-Deacetyltaxol ST AN 80.79 811.3192 11987
10beta-Hydroxy-6beta-isobutyryl

e C19 H28 04 75.04 320.2007 10537
Dimethyl _azelate C11 H20 04 79.35 216.1364 10342

(b #WHEFoA OPA GE=AS}F L-Arginine
O FH: WHFJA OPA FEASRt L-Arginines 574 2 &<F B71et

a
" am, — ™
([ 1 Room Tampoiatwn

Moaflusreacent . sboorbe a1 230 an
Doask mor ghecth 8t AIBnm

Fowesrece: Lx 13 ren, B E5linm
Dal: 138, 10 Hizn
Bbabitel 41 73 ivm afed 338 8

7182.2.8. ofn]icAbe] OPA =4 4

"
Pre ’/\_,m\fm
L

- o

L-Arginine—15 781

LAigining 15,697

L-Arginine 0.9993 4.368 0.43%

T%2.2.9. WHT|A OPA FXA3FgE L-Arginine 574 9 3t 37}
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F 9] L-Arginine®] 2 0.43% = EA44.
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(th Triple Quadrupole LC/MS 7]7]& o] &3t WiH =] A EHEH
=

O wWHH: Triple Quadrupole LC/MSE o]gsto] EHA
L-pipecolic acid 22 &4

¥2.2.6. Triple Quadrupole LC/MSE ©o]-83+ HHE EZAIg E4
HIZ

M/Z ion pair | CE (NVolt)
L-pipecolic acid 13015840 15
0,1% formic acid ACN Flow rate (pl/min)
) ) ' 20

() LC/MS 7171 o] &3t Wuro] A BBaLs
1

O ¥: WuE AE
2 4 Bt

o
i
¢

[6]
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L-pipecolic acid 0.9979 0.55%
132.2.10. HE ZFEEHQ L-pipecolic acid®] LC/MS A2utE 12 9 g=F Hr}

. wEE wolage] e A4EE an 47 (37} 49)
9

O W doprpo] wg =¥ 542 9o Triple Quadrupole LC/MS 7]71& ©]

o

olt
=~

L-Arginine¥ L-pipecolic acid2 473} L-Arginine &4
o] #o]= ortho-phthalaldehyde (OPA) FIZAgt 14L&

L-pipecolic acid& LC/MS 7]7]& ©o]&oto] AZutE1H



of Wob A7to] me JREsiE 24sigon] Wop Azl ©E 6-OHDAR &
=g SH-SY5Y MEejA BE ass B7iet
Oh ]
L y ' r-'"’l-'““"“"l:lf-.
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2%2.2.11. WolAo] w2 4E#s}t =4 Triple Quadrupole LC/MS Z2nlE 1 Ax}

1192212, 6

O 23

-OHDA=R §X35F human neuroblastoma SH-SY5Y A|xZ3F nd

110-

g

3

Cell viability
% of control

]
[ =]
L

6-OHDA (25uM)

-+ o+ 4+ + + o+ o+ o+ o+
0 0 50100 50 100 50 100 50 100 (uM)

Oh 15h  48h 120h

DA ot 2o
e MR 5 B}

WHEE Holgte] wep 19249 dE=R FAGE 137 Fo]E™ retention
time 13~2187 #A=HEe 039 geFo] WoldLe delgh T3tk olgjgt Mgz <l
o] 6-OHDAZR FX3F SH-SYSYA|ZZFo) A %*0}011 ot S7HE AZHS G52
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S
o] A EQ] Trigonelline2 A3

=L
O 99 #WESe] o5 Trigonelline®] A fIste] LC-MS/MS 7|H-& ©]-85t]
1 5

o
2 o)
fr
i)
ol

=]
L
Az 2]
j| —J—Z_ —/ d.
Cpd Label Mass  AvgMass StdDev Base Pesk  mjz  Polarity MaxZ MinZ RT  Height Width Vol Vol % Quality Score
T Cpd1:0.840 158.9843  159.063 159.9916 1599916 Positive 1 1084 91953 0306 1427674 028 80.5
2 Cpd2:1.179  265.149 265271 2661563 266.1563 Positive 1 11179 55718 0121 567995 0.1 100
3 (pd3:1446 303.1444  303.2936 304.1517  304.1517 Positive 1 1 1446 1096016 0.2 89666486 174 93.2
4 Cpd4:1539 8132737 813.68 814.2809 8142809 Positive 1 11539 54561 0047 494226 01 80
5 Cpd5:1.544 129.079% 129.2008 1300869 1300869 Positive 1 1 1.544 1695291 0.129 16817472 326 100
6 Cpd6:1.549 137.0465 137.2649 1380538 1380538 Positive 1 1 1549 1724877 0.14 19870290 3.86 100
7 Cpd7:1603 257.1034  257.184 258.1106 2581106 Positive 1 1 1603 134726 015 1513197 029 100
8 (pd8:1.632 1180073 118.0546 119.0146 1190146 Positive 1 1 16832 424453 0055 2875948 0.56 80
9 (pd9:1.632 364.0965 364.25 365.1037 3651037 Positive 1 1 16832 304164 0112 2654752 052 98.9
10 Cpd10:1.636 5261521  526.4387 3271594 5271594 Positive 1 1 1636 44402 0168 522084 07 100
11 Cpd11:1.718 6462491  646.8%6 3241318 3241318 Positive 2 2 1718 97380 0206 1326873 0.26 80
12 Cpd12:1725 232.1025 2321885 233.1098 2331098 Positive 1 11725 201152 0.102 1460237 0.28 87.8
13 Cpd13:1.824 292.0463 292.1441 293.0536 2930536 Positive 1 1 1824 58497 0194 651776 013 100
14 Cpd14:2005 569.1429  569.524 570.1502  570.1502 Positive 1 12005 50612 0105 51978 0.1 80
15 Cpd15:2.006 245052 245.0531 00022 246.0592 246.0592 Positive 1 1 2006 695787 003 4246676 082 80
16 Cpd16:2.007 227.0419  227.0419 00013 2280492 2280492 Positive 1 1 2007 200241 0054 1391990 0.27 80
17 Cpd17:2.012  285.0448 2851774 286.0521 2860521 Positive 1 12012 334115 0137 289660 0.56 80
18 Cpd18:2091 7171979 7174319 00038 3596061 359.6061 Positive 2 12091 51622 0337 554925 0.11 863
19 Cpd19:2137  760.118  760.1577 381.0663  381.0663 Positive 2 2 2137 79445 0164 984811 019 99.6
20 (Cpd20:2.147 588.1545 5884828 589.1618  589.1618 Positive 1 1 2747 59664 0204 928905 0.18 94
Tentative identification R Mesured mass(m/z) Error(ppm) Molecular formular MS/MS
Trigonelline 1.549 137.0465 8.61 CTHTNO2 02,0478
3 =1L 0 . . _ =]
1H2.2.13. WHEof o349 Trigonelline®] LC-MS/MS £
. o = . . H o =1 =
O A LC-MS/MS 71"& o]-8-5to] Trigonelline 42 X FEHE A4t
HE= o =2 0l O & =] 1
(2) MEFO] 7[HAAE ST AR Alw
H}H - mHEO] SHAAIHO ; nel B AE ol B2 ol
O . WHEEol S HQl TrigonellineS E4517] $Iste] TLCEAH 2 HPLC 7]7]
= 1 : : Z =L O 3Blo = = —
S ©]835to] Trigonellineo] EAot= AL <Ql, 242t o] tf24 F&% WA
= : ‘. Slako =163 .0
I Sample®] Trigonelline ¥H<FS A=l



U || 2| 2HEH &= Tr i | EMH 2 =4 (HPLC
L| H| 2} 8 rigonelline X| E8 & 24
0.080] oot
aore] Trigonelline o
wosu] =
0050] &
S 00 2
0030] oxe
000 -
00te]
0000} ———
000 050 100 150 200 25 300 3% 400 450 500 55 600 650 700 750 00 £E 000 050 1000
Miutes .
= = :
o T 50% 73 :
0025 :
ooze] o
o015 o
001 b
0.005 b X 39
o) R}
0000 [ =en e —— . R a5
000 050 100 150 200 250 300 350 400 450 500 550 000 050 700 750 800 650 900 960 Aopy T momeo =ueo i simatm e e mo Siop Mo Sthoo So S shm s 300 o0 S Koo

iid = Ti = =i
OofjtHH = X Emd&d&E =4 (HPLO)
== Standard o 48 h
2 o2 3 2 om-
015 b s
“ '_E 0O h o 120 h
=i, 0N | - |
15 h | WORAZE  Trigonellin B¥
- E oh 2.97%
T o= 15h 3.06%
| 48h 4.80 | > E|E| ZropA|ZH
:J‘ﬂ{d _ ~ 120h 4.55
= = I T
T192.2.14. HPLC 71715 ©]-&% Tot MAFo] Audi 24
i = - - IE H -4 “15h
2l =9 H = Trigonelline X| ZEM &2 24 (HPLC) - *
Az ] g
~ Isocratic 20 min 40 : 60 - K
- Mobile phase: A -DW, B-ACN S :g
- Detector : UV 267 nm niu:
- Flow rate : 1 ml/min oos
- Column — XBridge BEH HILIC Column, 130A. 5 pm, 4.6 mm X 150 mm, 40°C i = % T R = = - = e
wmple ¢ g3 Ggmp | SID " asn
oh 6.022 sl {
15h 0.9994 10.501 | 4
48h i 10.757 = ozs!
120h 11.223 2 o % o=
O E=YHESample2 ™
X EZZEQl Trigonelline= ! I~
HPLC 7|7| M2 E8l0] Frw e e e e e e . S m e
gak ot Ao, AlZHo] XY T on .. 120h
+£ Trigonelline2| T&O0| . o g
SotglEzg ol s, | - . o
% &
- J\
= L AN
= —_ — . . -_—
T192.2.15. HPLC 71715 ©|-8% & ¥iw o] Wotof| whg Trigonelline ot &4

Mnutes




0.08
0.06-
2o e
0.02 0 \—\
\/\
0.007 —
000 050 100 150 200 250 300 350 400 40 500 550 600 650 700 750 800 850 800 950 1000 Trmmmmmmmmmemmmmam e e e m_——
Minutes
2 0015
0.010
0.005- \ 2620
0.000 u/\\\
0 050 100 150 200 250 300 350 400 45 500 550 600 650 7.0 750 800 850 900 950 1000 = B e
Minutes.
Sample Area Contents (pg/1oopg)
ol M A F-50% EtOH 124,493 1.155097
W3 F-70% EtOH 333,957 | 3.107231!
o5 WolwHE 121,540 1.127576
1%2.2.16. HPLC 71715 |83t Axd, =801 Trigonelline oH&F &4
HH I &= Tri ina A 2f
485 Trigonelline 88 —
o + 3.5pg/ml
. . y=101498x + 19393 i
Trigonelline ~ o2 o500
400000 )
350000 i
300000 i”‘s
250000 L < 2.5ng/ml
200000 ot
150000 a20-
100000 .
50000 y
”
0 1 2 9 4 oa f;\ <« 0.5pg/ml
ug/ml souh
4 o s Iy B T TR AT T T T W W
area 71,005 |220,481 | 375.588 S
= Trigonelline
Sample (ng/100pg) o 230
Ih2f= = 4
) 3§ F_RE-70% EtOH 1.52592 T //
! ; - /
71 . 80°C-70% E{OH o || T \
o ! : don L
Wy F-dho}-80°C-70% EtOH 1.63199 s \
= S o u = = = . . = H
192.2.17. HPLC 7|71& o]-&gt Wolf-F 2 F=ZWo mE Trigonelline 9t 24



1:RE

2: 20t

3:80

S: Trigonelline (standard)

RF:0.11
1 238 123 8 1 23S
7142.2.18. TLC 71¥& ©]-&3t Trigonelline &&F &4

O Ax: HPLC 71718 ol-&sto] wiwF=o] o A[Zto] whg Trigonelline®] o+ ¥<
w43 A3t oyt APEas W2 Trigonelline o] =4 SA=HUS. £,
ZYzro] WiHE Sample (FoPHHE-50% EtOH, WHF-70% EtOH, Q1kobwH
HE)=E 75 Trlgonelhnee HPLCZ|7|&4& §oto] AFer 43 70%
EtOH WH 9] Trigonelline $H&Fo] 7FF =& Zog ol g, zZtzho] wid
& Sample (RE-70% EtOH, 80° C-70% EtOH, ¥o}-80° C-70% EtOH)Z Z]|
EEAQ Trigonellineg HPLCZ|7|RAS Foto] A=et A}, 80° C-70%
EtOH 100 xgd 2.1 pg=, 7P ©2 Trigonelline& 3ot A2,

fjr

(D 2A 29 ANz 249 A
(b 4% validation¥} 7|5 2 A|@¥ &
O LC-MS/MSE o|-&%t fmgerprmt analysis
O HH: UPLC-MS/MS E4z%A& Askele] F8 peak 59 retention time %
peak area®] ol valiations 3. TICO] tHs] Molecular Feature
Extraction= F3ste] A 2 thdlt retention time, m/z, abundance %
HE AAolal retention timeXt m/zol peak alignmentE 34t

¥2.2.7. WHET LC Conditions

B- 0.1% formic acid in ACN

IO e C- 0.1% formic acid in Water

Column (mm) Thermo C18 Hypersil GOLD 50X 2.1

detector Q-Orbitrap-MS

Omin :B-0,C-100
20 min :B-100,C-0

Gragient 20.5 min : B-0, C-100
23 min :B-100,C-0

Flow (mL/min) 0.3

Injection volume (pL) 10

F2.2.8. HHFO 70% EtOH F&& LC-MS/MS &4



Retentio

n time

Peak mass [M-H+) Molecu
lar wei

Molecular fo | Compound

rmula

name

- 0.55 341.10 Unknown
Bl :so 130.14 13117 C.HyNO, Leucine
ER o490 134.02 Unknown
EN 250 145.02 146.19  C.H,;N,0, Lysine
7.53 116.92, 152.99, 174.95, 809.434, Unknown
- 839.40, 877.42
I s.03 152.99, 809, 823 Unknown
9.17 152, 193.03, 823.41, 845.21 Unknown
9.98 793.43, 819.89 Unknown
E 9.44 477.32 478.66 Dolicholide
ECIE s.70 116 117.15 C5H1INO2  Valine
4.15 134.03, 149.119, 136.03, 191.055 Unknown
H , 193.04, 525, 507.2005,
B 506 136.039 137.14 C7H7NO2 Trigonelline
O 2 WHE JES Q—Orbitrap—UPLC—MS/MS =47] ]—3‘ ol-gsto] 24t 4

3t WHE MEA F 12709 main peak F

2t ME T Sample®] 8% F7F & 7|AAF

47e] =4-& identify sF<.

(1) MBS Sample®] SH-SY5Y AlZz neod =4 @ G5 7}

O W 747y Aol g=24 FE2H WHSE Sample®] 6-OHDAZ F%X3%F human
neuroblastoma SH-SY5Y A|ZF RdoA 85 H7}

Effects of Dolichos Iablab on cell viability of SH-SYSY cells

130
10
1o | I I
100
9
8
0
60
50
10
ki
2
1
0

Conrol RE125 RE2S  RES0 REI00 RE200 800C125 800C25 800C30 800C100 800C 200 Germinated Germinated Germinated Germmated Genminated Ropinirole Ropinirole
ugml ngml ugml ugml ugml ugml vgml ug/ml ug/ml vgml  125ugml 25ugml 0ugml 100ugml 200ugml S0uM  100uM

Cell viability (%6 of control)



Cell viability (2% of control)
=N
=

[ —

b s O I COND o

Cell viability (% of control)
oSO oo oD

24 hr
B4 hr

Control

100

Control

100
100

Effects of Dolichos lablab on cell viability of 50 uM 6-OHDA induced SH-SY5Y cells
] T i
i I |
T P |

124 hr
48 hr

Roplmro e 50uM Ropinirole 100 uM

GORDASOWM  S0oC I0uginl  800CS0ugml  $00C 100uginl Trigonellne |t eoueline 0 T“E"“Eh“e

uM
64.73 80.20 §4.09 §8.64 84.60 9546 94.11 9031 96.35
61.20 79.84 75.80 85.75 8142 7852 81.77 89.69 90.34

Effects of Dolichos lablab on cell viability of 75 uM 6-OHDA induced SH-SYSY cells

124 hr
n48 hr

6OHDATSM  80oC10ugml  80oCS0upinl  80oC 00uginl Trgoneline oy eoneline 30 Trgoneline 1

Ropunro e S0uM Ropinirole 100 uM

uM uM
4531 66.06 0.77 8772 7161 80.12 86.94 9441 92.23
4170 65.63 74.66 7332 65.64 76.04 0.5 78.23 90.13

7192.2.19. 6-OHDAZ X3 human neuroblastoma SH-SY5Y A|Z3 RdojA §%5 H7}

O

<!

T}

Zyzre] 3712 WHE sample® SH-SYSY A|ZFo)A =AS Hr71gt At
Sample RFoAl 200 xg/mL FHE7tA] EAo] glglen, 6-OHDAZ FL3t
human neuroblastoma SH-SY5Y AZF HdoA (%58 Hrigt Axf
Trigonelline 1xMOJAREE FAHHZQ Ropinirole 50 4 M X2 G54 %t
H=3t 852 BHYS WHE 80° C 70% EtOH FE&AE MZED 852

(2) ¥HE Sample®] SH-SYS5Y A|ZFoA 7]HATE

O WH¥: Zt7F xxo] "g=A &9 WMHEST Samples SH-SYSY A|ZFo] A7 =
A

Western Blot T B8 o]85F MAPKs 71 &2l



Trigonelline Trigonelline  Tablab 80°C Lablab 80°C Lablab 80°C

Ginl S OHDA 1uM 100 uM W0ugml  SOugml  100ug/m ovidirole
| — —
— — — ——
—— — — — — N — — p-ERK

— T —— e — — — —

JNK

O Zit: Z+zy x70] b2 F2H WMHEFAR Ao W= Western Blot ©HEi2 FEAH
2 o]gste] MAPKs 7|Hd& 2Is|E Ayt MAPKs 7|HS ZAGsHA] &= 2o
2 H9l,

o}, Neurotransmitter Biomarker Analysis 7] A
O Wl MuEe whol diet AEYIHE FrlHeR AT slele] 14U7 WEEE
At FERYAAN HxAZ FYste] 4 Bfuitk = cortex, hippocampus,
mtestmec‘ﬂ/ﬂ—l AAAE B4 HPLC AHFEASHY o]% HlE AAAGEZT}

L R A I el = i | 7];@ AFE Y

1000

0[‘3 m%@ m%m N

Normal Control AMT DLI100 DL200 DL400

cortex of mice brain ug,n"IQS mg

Amount of newrotransmitter n

& Norepinephrine Epinephrine B Dopamine
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Nommal Control AMT  DLI00 DL200 DL400

Amount of neurotransmitter
intesting of mice bram ug/125 mg
L]

B Norepinephrine Epinephrine  ElDopamine

11%2.2.21. Neurotransmitter Biomarker Analysis 7] A

O A 1447 WMAT Ag7b A vhe29] HF2lo)A cortex, Hippocampus F91&5
weote] h2ojuyxd, ojmyzd @ EupvlE ARt A, h=ofuyZy,
omyl=yl ¥ Zuiyl % ControldollA 7P A SAEGCH, WHE A
Lot 295 AT AMTHOl 7PEA &2 11 oo r FUHESITh EIL
Intestine ZZoA 2oouodd, oujuzyl W Lupgls Fget A7, DL 100
Aelatol A 37k AFAGEde] BE JHE WA S eH, AMT, normal,
DL 400 =o=& 37kA] AA™E 4ol &4 S4=HU

AN

32

3. 37w BES} AT
7k nque] fadE 29, 72 1Y 2 R
) 2£4zx7 &
1 Q-TOF-LC-MS 717]& ol A7vt Az Ax=d 2499 o+ 3 9%
=]

O ¥ Q-TOF-LC-MS 24 3 A= ol S &t A7 4&

—_ 59 —_



H2.29. 19 FFEE0 A4 A
Name Formula Mass Mass (DB Polarity Height
Betaine Ch HI1 N O2 117.0754 117.079 Positive 170806
2 4-Dimethoxvbenzaldehvde 8 HI10 03 1ea.0832 166.0683 Positive 1291740
{Fvnunol C11 H14 O3 154 055 154,053 Fositive 1127556
Adenine €5 H5 N5 150546 1550845 FPositive 481735
cis-Hydranymethylorchn | o5 J11 N 03 145.0739 1450739 Positive 380538
Tetrabvdrobung eanoal Cl8 HI3 N O2 2053517 20652511 Positive 3420070
(entiatibetine 8 HI1 N 02 16507592 165,079 Positive 30a119
L-Aspartic acid C4 HF N (4 1B0E5 133.0375 Positive 259760
Eugenol methyl ether C11 Hl4 O2 17TR.0555 17805594 Poszitive 208871
L-Asparagine C4 HE N2 O3 1320635 1320635 Positive 195660
Maltal Ch H6 O3 126.0318 1260317 Positive 136278
Tetrahvdrobung eanonol CIEHB NO2 20952515 2052511 Positive 178512
p-Aminohenzole  acid C7THi N O2 137.0477 1370477 Fositive 164366
Methyvl isopelletierine CO HIT N O 155131 155131 Positive 149475
Capillanol C12 H14 O 17410415 1741045 Positive 140263
Protostemonine C23 H3l N 06 4172147 4172151 Positive 123304
Cinnamic acid 9 HE 02 148.0527 148.0524 Positive 1185341
Cordyeepic  acid C7 HIZ 08 19206565 1920634 Positive 113152
36-Anhydrogalactose A HID 05 1R2.0529 1620528 Positive 100223
(-)-Gomisin L2 C22 H26 06 386173 386.1729 Positive 4300
Quinic acid C7T HI12 06 192,063 152.0634 Negative 3035575
Cdlohiase Cl1z H2Z2 011 3421162 3421162 Negative 24883
Malic acid 4 He 05 134.0215 1340215 Negative A5ETE
Isocitric  acid d A HA OF 192 027 192.027 Negative 3534541
L-Aspartic acid C4 HY N O 133.0376 133.0375 Negative 218380
Fumaric acid C4 Ha Od 116011 116011 MNepative 171580
2-Furancarboxvlic acid 5 H4 O3 1120155 112016 Negative GadRT
(th) MPLCE o]&3t 1+uf =4 &
O 4: MPLC 7178 olgsto] Tante] EAS 292 Belste] TLC EAWE o8

of Zd

o =
=45 2R

| )
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OIEETEIEE S EREE
O 9. a+4upe] e AR/fFasdes 27 flste] LC-MS/MS 7|¥< o]-85t
HAz7A FgFstal, HPLC _E._/ﬁ,7]7]9} Z+E ShFRA AY (Tota coumarin
content®} Total phenol content A@WH)S F3lo] ZtE AR IS A

LC-Q-TOF-MS/MS (A0

g - [T Sean Fraamy e e Total .

T 3 ¥ T T R

5T TE T8 77 7B 15 2 27 55 55
Countsvs. Acauisition Tims (min

w107 [[ES1 TIE Scan Fraac176.0v <= p.a
1

f:t;‘:mv_f\ Sl L, .“,_dh i A‘”\/—L\

T5 55 % @ = 5 &

51 TIC Sean Frag=17S0V aw-p.a

Pt IETIN

=
.

P92 Jssa ppE
4

S S

LC-Q-TOF-MS/MS (110} - Negative mode

5055207
4708902

170 & Scopoletin
q . F
o L |
- “ [ = [‘ lf"" Cellobiose ~ Gentobiose
»v n ' . - Seopoletin w M - | |
= MU ) - . ,/ \ A

> Scopoletin &% : 0.028 ug/mg » D70t &80 Cellobiose, Gentiobiose &% E/0{3I| %8.



10t & Betaine

Betaine

aop

A

> 170 FHE0| Betaine &7 EIGUAX| A3,

172.2.24. LC-MS/MS 71718 o]&3t 1+4ute] x4 &4

1 ¥ = 0.0008x + 01453 ug/mL Standard
R ~0.2585 / 1000 0.971
08
500 0.575
06
/ 250 0.369
04
/ 125 0.247
* 62.5 0.188
0 : . . .
0 200 400 600 800 1000 1200 0 0.139
50% FHES0} 70% F73
50 100 50 100
1 13.375 29.625 53.375 95.875
2 5.875 29.625 45.875 94.625
3 14.625 25.875 39.625 79.625
Average 11.29166667 28.375 46.29166667 90.04166667
S.D 4.732423622 2.165063509 6.884463184 9.042722673
o2k 11pg/50mg 28g/100mg 46pg/50mg 90pg/100mg
= = o = = =
092225 F Tk @Y BAWS 5O ok @ S
0.25
y = 00047x + 0.0432 pg/mL 0 117 234 468 937 18.75 375
. R2 = 0.9903 /’ tannic acid 0.0379 0.0455 | 0.0504 | 0.0668 | 00954 | 0.1392 | 0.2122
-
P
e
e ng/mg
0.15 2 _‘|S:||'F_cl>t
P D0 50% FHEST DT0E70% FH
gl 1 5.127659574 7.879432624
01 %
P 2 5.14893617 7.524822695
/
005 g 3 5.695035461 8.29787234
eHEF 5.323877069 7.90070922
o] T T T T T T
0 5 10 15 20 25 30 35 40 S. 0.321608594 0.386963769
— — =] (e} - — = =
092226 F e FF BAELS 5T v BF S
O ZA3}: LC-MS/MS 71'H& o]83}o] Scopoletin AE-S AREHAR AAs oLt
: = ] = =i = =
AlZol Scopoletin @] R Hol HE 22 AR . 1




Cellobiose, Gentiobiose, Betaine 5= A#ol& Ay, o7 HoldA] 3. FUA

J5Af Sample®] Fapl @52 Total coumarin content assaye &ot] A& 2
sk, 50% F4 Z9u FEB|ME FFE 100mgd 28 4g0] Futdo] FfE]
ofgldler, 70% F4 FEEoAe FEE 100mgd 90 1 g2 Futzlo] i o]

U=

FYA 3k Sample] F EHs &S Total phenol content assays 5o}
of A ot A}, 50% -1—7‘4 220 FEENNE FE= 1mgd 5.3 xgd E95H
o] FFEHUMNCH, 0% 3 FEEAAE FE5E8 Imgd 79x g EH=
o] el SIS

(4) AFEE=9] ABYE/FALE T4

O WH: I4n5EEs ARG/ FadE §48e A5t EtoAc B =Z28Ee ZHI

%, EtoAcEIES o=z silica gel open columng £34ste] 9712] A EF
=5 gHY &25E UeEd AEYE 3 o e& oA Sephadex open
column® & 37}%] Vﬂi—“\i—-‘?—J‘%—‘% a, 34—76‘— T 9 =42 EEste] NMR
=S Fote] 24 X E &)Ieh

Figure 1: Dried slices of sweet potato roots

Isolation of Jalapins compound from tubers of sweet potato (Ipomoea batara)

Fresh potata (5 kg)

-
Drfed potato (1.3 kg)
i 100 % MeOH
Exiracted matertal (122 gram) / 9.38 %

L Partitloning between ether and water

' ‘
v
Water [raction Ether frgetion (Jaluping
rmm) 0,83%
L S Gel open column
(CHCL: MeOH) 2:1 BE -
! . ! ) ' } ‘ ' '
£l K2 (3 | [ £s | E6 E7 Es ]
Sephaik 1
;i;&l:;ﬂ;x apen column l_ —l_!;;-(_:!;;‘ open column
T 3 I i
B30 E3-2 [@ es1 IEEE eso
+

Figure 2: Extraction and isolation scheme of Compound

192.2.27. aFup FHEE FEERE olEotMHIE E8ElM 22 &
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- = | GNMR
COMPOUND L i COMPOUNRS
Bl IRERSRES L] ikl =1 WMJ
COMPOUND 1 | COMPOUND2 _L’
J ==rs 1mJJL

1 i 1 I HL&/& o A_,_/_AAJUVM

Next: Identification of compound 2 by NMR and mass spectroscopy.

Compound 1: B-Sitosterol glucoside: (HNMR (600 MHz pyridine-ds); 6 0.64 (3H, s, H3-18), 0.84 (3H, d, J=8, H3-20), 0.87 (3H, d, J=8, H3-27),0.88 (3H, d, J=7.2,
Hs-26), 0.92 (3H, 5, H3-19),0.97 (3H, d, J=8, H3-21) and 5. 33 (1H, s, H-6); SCNMR & 37.25(C-1), 29.23 (C-2), 78.93 (C-3), 42.25 (C-4), 56.10 (C-5), 121.69 (C-6), 39.11
(C-7), 31.95 (C-8), 5011 (C-9), 33.98 (C-10), 2016 (C-11), 39.72 (C-12), 45.8 (C-13), 56.03 (C-14), 24.29 (C-15), 26.14 (C-16), 5650 (C-17), 11.94 (C-18), 18.99 (C-19), 36.17
(C-20), 19.20 (C-21), 37.25 (C-22), 29.23 (C-23), 50.1 (C-24), 23.16 (C-25), 18.79 (C-26), 19.76 (C-27), 21.06 (C-28), 11.75 (C-29), 102.64, 78.39, 77.84, 75.12, 715, 62.6
ppm (for six carbons of glucose unit) FAB mass (negative mood) m/z 576 (M-H)-.

Next: compound 2 will be identified by NMR spectroseopy and FAB mass spectroscopy.

1%2.2.28. 1 mtol A E2gt Compound 1 (S -Sitosterol glucoside)®] NMR data

HO

ﬁ-sitosterol
glucoside

OH

1192.2.29. auto A E2gt Compound 1 (S -Sitosterol glucoside)®] =

O Ay Bt F /o] B4 5 WA shte] 48 H-NMR# C-NMRZ & B8-S
o] 2 A¥}, L -Sitosterol glucosidedl Zo=z

i

(5) BAY validation™ 7] 9 A|dH =]
(7h EA¥ validationy} 7]& 3+
&

sto] 7]Ee Y 7Fs%t Trigoneline A #E2 ¥ MuFof ¢
e RS diz 245t 22 2ol 22 Re gl fARE e peak7t



=44 validation pe Trignolline

o \ o R.t:3.19 min
Trignolline ‘ : ; e \\
R.t: 3.19 min cox \\//

1 e e e e

Eluent (Gradient)
A:ACN

B: 0.1% phosphoricacid

5
(8% |=
s

%
g e

Column Xbridge HILIC
5ul 4.6 X 150mm Column
Flow rate 0.8 mL/min
Col.Temp. 30°C
Detection 264 nm
Inj.Vol 10 1l
Standard Trignolline 1mg/ml
Sample (1701, 1702, 1703) 100mg/ml of powder = - = T = ==
1%2.2.30. HPLC 71718 ©|-&3t Trigoneline X E &4 2427 o4

O Ax: 99 &2 oA HPLC 71715 ARgsto] ®WmFof|A Trigonellines WHE210
HXAsto] BEAH validation} 7]Z° Sstie. WA dd Regh 3.19
mino| A AEEZ peak7} 2. ET 264 nmollM FFEE BA A, 99} g2

feE 2.

(h) AW 2 (Trypsin Inhibition Assay, cell viability assay)
7

O WH: z}zy o] fp27] &9 WHE Sample®] Trypsin Inhibition Assay AW
&% Trypsin JAls &5 =<l

Volume Protein Total Specific Total

Sample (mg/ml)  Concentration Inhibitor Inhibitor Inhibitor @15'
(mg/ml) Activity ~ activity  Activity ;
(V) (U/mg) % =

Blank 0 0 E o
Trypsin Inh. 0.1 11.677 100 §
RE-70% EtOH 50 0.632 1.501 2.375 12.86 £
£

80°C-70% EtOH 50 0.709 1312 1.850 11.23 £ 5
c
20}-80°C-70% EtOH 50 0.765 1.044 1.365 8.94 '2
>

(U) : Inhibitor activity toward bovine trypsin. One unit of trypsin inhibitor activity was defined as the amount of F o

inhibitor that decreases the absorbance in 0.01 per 30 min at 37 °C RE 80T  Zot80°c

(U/mg) : Specific activity was calculated by the ratio of total activity (U) and total protein content (in milligram)



Volum Protein

Total

Pruification

Specific 1.5+
Sample e Concentrati  Inhibito  Inhibitor (fold) s
(mg/m on r activity <
)] (mg/mg) Activity  (U/mg) 2
« 2
=
[T) -
& 1.0
—
RE-70% EtOH 10 0.027 0.0492 0.1826 1.0 ]
]
80°'C-70% 10 0.019 0.0447 0.2319 1.27 =
EtOH £ 0.54
20t 80°C 10 0.012 0.0177  0.1445 0.79 £
0
=3
£
(V) : Inhibitor activity toward bovine trypsin. One unit of trypsin inhibitor = 0.0
activity was defined as the amount of inhibitor that decreases the ’
absorbance in 0.01 per 30 min at 37 °C
(U/mg) : Specific activity was calculated by the ratio of total activity (U)
and total protein content (in milligram)
T192.2.31. Trypsin GAZE 2 Alz=4 =<l

EC

O A3} AHS 7429 371A] WHE sampleZ Trypsin Inhibition Assay& 55t Trypsin

Inhibition ActivityS €<l

240 V3 gl FAPL s,

=
e

gt Ay}, dolg0° C-70% EtOH sample®]

A

AL 1
A@Fst A ot

80° C-70% EtOH sample o] 7 o] gamolAe Ae &AstA=

() FAEYE ST AFAHE diF &=
O WH: I9mhE 5 kge FAste] ¢l dHor Ax &, F7 wHaste] 100% MeOH
o 24h HEF F, 2L st F 122 g9 w9 HE €A olziH TEislet
=5 Edstal &gt E5] B -Sitosterol glucosides ol 53t

Rf: 0.73

Rf: 0.68

" Rf: 038

Rf: 0.25

Rf: 0.16

12 3 45 6 7

1: MeOH extract Mobile phase: CHCI3: MeOH (9:1)
2: Ether Fraction (E) Spray agents: 10 % H2504
3:E1
4: E2 (Umbelliferon)
5: E3 (Resin glycoside)
6: E4 (Resin glycoside
7: E5 (Resin glycoside)
192.2.32. TLC 4% o83 8d =4 &4l
(4) NMR, MS, HPLC-DAD, LC-MASSE ©o]&3 554 H7hd A



-Q-TOF-MS/MS 7]7]1& o]&35}
, HPLC EA44
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(b 249 validationd} 7|5+ 2 AW 2
@O HPLC-DADE ©]-&%t fingerprint analysis

O w@¥: HPLC-DAD #4x7& FA3lstil +82 peaks9 retention time % peak
area®] sl validationS ST FEESAE  HrF oA

chromatogram= 2tH3F & retention time shift& EA5}7] 9Jdll correlation

=2 x3)

optimized warping (COW)E <35}l baseline corrections 3. HAH
chromatogram= ©|-85to] FAHEEA (Principal Component Analysis, PCA)
oA outlier A HHE &2lstal Hyt chromatograms 2HSE § o]of T

ot Z+ Alz o] AFA|4 (correlation coefficient)S gt

ol WH oA Trigonelline®] &A] oHE
W59 Trigonelline2 Trigonelline EF&
F=4H WHEE Sampleo]| Trigonelline®]

-NMR, H-NMRZ=
=

A==

A

0.204

Minutes

000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

35.00

0.20
B
2 0.10]
0.00 S
1.004 2
2 0.50 ﬂ
0.00 :
1.004 3
2
0.00 — — L = = = = = = .
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
Minutes
. A-Sweet potato extract chromatogram; B-Standard compound chromatogram
1) Scopolin, 2) PW9-3, 3) Scopoletin.
T1%12.2.33. A0t g2 AA wigE F5& HPLC #4
O 2% g2 A7t A4ur g 555 HPLC 71718 o835t &4
scopolin ¥} scopoletin @ unknown compound& 2HQI5H31<-.

@ LC-MS/MSE ©]-&%t fingerprint analysis



O =4 UPLC-MS/MS #4x71g& HZA3fcte] 8 peak 59 retention time %

peak area° TtHal valiations Yt

TICo] i3l Molecular

Feature

Extractione 4°§5to] AA E&of tist retention time, m/z, abundance %A

BE ZZolal retention time¥t m/zol peak alignmentE 43§t

¥2.2.10. 2271} LC Conditions

B- 0.1% formic acid in ACN

IO, s C- 0.1% formic acid in Water

Column (mm) Thermo C18 Hypersil GOLD 50X 2.1

detector Q-Orbitrap-MS
Omin :B-0,C-100

v smsigeo
23 min :B-100,C-0

Flow (mL/min) 0.3

Injection volume (pL) 10

HE2.2.11. aFate] & A 7% ot fE-E FEE LC-MS/MS &4

_ 0.52 190.92 Unknown
_ 0.70 191.055 192.04 C10H804 Scopoletin
_ 3.82 353.08 354.09 3-0-Caffeoylquinicacid  3-O-Caffeoyl vinic acid
_ 427 353.8 354.31 C16H1809 Scopolin
_ 6.24 515.119 516.12 C25H24012 3,5-Dicaffeoyl quinic acid
_ 8.64 329.23 330.14 C19H2205 Gibberilin A5
7 EES 411.23 412,69 CiHag0 Stigmasterol
_ 10.98 515.11 516.18 C29H28N207 Ipobscurine C
_ 11.50 347.19 348.19 C20H2805 Gibberlin AS3
m 12.94 699.38 700.43 C44H6007 Ipomoeassin D
B 1560 4152 41632 C27H4403 Octadecyle coumarate
m 17.95 265.14 266.15 C15H2204 Hydroxymyoporene
_ 12.37 161.01 Unknown

O Az} 13u AES Orbitrap—UPLC-MS/MS

S A ’%‘%Oﬂfﬂ % 13709] main peak &
6) HHaAe] A7 AT

=] 1=
Oh SEAE B, 7E 79 2 S
@ Ether fractlon (Jalapins) — FoAEEAZ gH

O ¥d: I4m5EE2 ARYE/Fa4de s4& st did
= 3 0

kg 7ot Az (1.3 ket & 100% gl 24h 3
5 % FAAxGI] HFHOR 122 g& FESHAT. AU FEE
2HE S JHor Ay BAS 25

wA71715 ol&sto] EA%F 24
117§¢] =42 identify SH=.

gollA a7t 5
%% st o,

122 ¢



Isolation of Jalapins compound from tubers of sweet potato (Ipomoea batata) ‘

Fresh potato (5 kg)

Dried potato (1.3 kg)

100 % MeOH
Extracted material (122 gram) / 9.38 %

l Partitioning between ether and water

|

‘Water fraction

|

Ether fraction (Jalapins)

(11 gram) 0.84%

L Si Gel open column

(CHCI3: MeOH) 9:1 9:5—
v ! ' ! ! ! ' ' !
E1 E2 [ E3 | E6 E7 ES E9
Sephadex open column i i Sephadexiapon/calmmn
(MeOH) ¢ lv l l l (MeOH)
E3-1 E3-2 E3-3 ES-1 ES-3
L L i Compound 2 Compilmd 1
E3-1 E3-3 (30 mg) (160 mg)
l Rf (0.38), crosolic Rf (0.16), B-sitosterol glucoside
Compound 3 acid
(30 mg)
Rf (0.38) sitosterol

192.2.34. 190p HgE FEERY CEOMAHOIE 2EE0A stgE 27

C-NMR
COMPOUND 1

i

H-NMR
COMPOUND 1

HO

L L

Compound 1: B-Sitosterol glucoside: 'HNMR (600 MHz
pyridine-d5); 6 0.64 (3H, s, H3-18), 0.84 (3H, d, J=8, H3-29),
0.87 (34, d, J=8, H3-27), 0.88 (3H, d, J=7.2, H3-26), 0.92 (3H,
s, H3-19), 0.97 (3H, d, J=8, H3-21) and 5. 33 (1H, s, H-6);
BCNMR § 37.25(C-1), 29.23 (C-2), 78.93 (C-3), 42.25 (C-4),
56.10 (C-5), 121.69 (C-6), 39.11 (C-7), 31.95 (C-8), 50.11 (C-
9), 33.98 (C-10), 20.16 (C-11), 39.72 (C-12), 45.8 (C-13),
56.03 (C-14), 24.29 (C-15), 26.14 (C-16), 56.59 (C-17), 11.94
(C-18), 18.99 (C-19), 36.17 (C-20), 19.20 (C-21), 37.25 (C-22),
29.23 (C-23), 50.11 (C-24), 23.16 (C-25), 18.79 (C-26), 19.76
(C-27), 21.06 (C-28), 11.75 (C-29), 102.64, 78.39, 77.84, 75.12,
71.5, 62.6 ppm (for six carbons of glucose unit) FAB mass
(negative mood) m/z 576 (M-H)-. .

192.2.35. 24mE ootAE| o] E

B-sitosterol
glucoside

OH

NMR data

B8 EA E2gt Compound 1 (S -Sitosterol glucoside)2]



C-NMR
COMPOUND 2

=

I

Crosolic Acid: 'HNMR (600 MHz CDCI3);
0.97(3H,d,J=6.5Hz), 1.01(3H, d, J=6.5Hz), 0.94, 1.03, 1.06,
1.20,1.25 (3Hx5, s, ), 2.61(1H, d, J=11.0Hz, H-18),
3.38(1H, d, J=9.5Hz, H-3pB), 4.08 (1H, td, J=11.0, 4.5Hz, H-
2B) ,5.46 (1H, t-like, J=3.5Hz, H-12); 13C-NMR&: 50.1 (C-
1), 71.72 (C-2), 83.9 (C-3), 39.78 (C-4), 56.06 (C-5), 18.79

(C-6), 33.94(C-7), 42.26(C-8), 45.82(C-9), 37.26 (C-10),

H-NMR
COMPOUND 2

24.31(C-11), 121.70(C-12), 140.74(C-13), 42.26(C-14),
29.14(C-15), 26.06 (C-16), 50.13(C-17), 56.06 (C18),
71.72(C-19), 42.26 (C-20), 26.06(C-21), 39.78 (C-22),
31.62 (C-23), 21.09 (C-24), 11.87 (C-25), 18.79(C-26),
24.31 (C-27), 180.7(C-28), 26.06(C-29), 19.05 (C-30).

Crosolic acid

192.2.36. a7t o2otAlE|o|E FollA

C-NMR
COMPOUND 3

7E

+£2]3t Compound 2 (Crosolic acid)2] NMR data

B-Sitosterol: 'HNMR (600 MHz CDCI3); § 0.69 (3H, s,
H3-18), 0.81 (3H, d, J=8, H3-29), 0.83 (3H, d, J=8, H3-27),
0.86 (3H, d, J=7.2, H3-26), 0.93 (3H, s, H3-19), 1.02 (3H, d,
J=8, H3-21), 3.53 (tdd, 1H, J= 4.5, 4.2, 3.8, H-3) and 5. 35
(1H, s, H-6); BCNMR & 37.26 (C-1), 31.62 (C-2), 71.72 (C-
3), 42.26 (C-4), 140.9 (C-5), 121.9 (C-6), 31.26 (C-7),

.lJ : ..H..Im “

31.92 (C-8), 50.13 (C-9), 36.50 (C-10), 21.09 (C-11), 39.78

(C-12), 42.26 (C-13), 56.76 (C-14), 26.06 (C-15), 28.26 (C-
16), 56.06 (C-17), 36.15 (C-18), 19.22 (C-19), 33.94 (C-20),
24.31 (C-21), 45.82 (C-22), 23.07 (C-23), 11.19 (C-24),
29.14 (C-25), 19.84 (C-26), 19.6 (C-27), 18.79 (C-28),
11.87 (C-29).

Sitosterol

HO

192.2.37.

atat o otAH ol E

e
23]

O Z¥: HFHOZ ethylacetate EzZoA B

oA E2|gt Compound 3 (Sitosterol)©] NMR data

=2 2] O

=42 [ -Sitosterol glucoside

(160mg), Crosolic acid (30 mg), Sitosterol (30mg)Z .

@ Water fraction — F8=4 <X (High activity)

O ¥ AFuEEE9] ]Eﬁ—“i—/ a4% T4 Slste] SHEFETHANA aLmt 5
kg st dx (1.3 kgiet & 100% l%—%oﬂ 24h 3FE &5t ot
55 3 S afanel HEA5e 12 p& AEoiiy. mad ASE 122 88
qgoR FoAc W EBRHES wug o F. Br puZe fuoz
Sephadex open columne ©|-&3le] 8712 ARIES A|%xg o] F @50l
7 Hold PW2, PW3 9 PW4 AEEES 235t dianion ZHEFZA
= ol&ste] vhA] 2719 E8=r AlxT ol AA" PW-9 £8=2 ODS



open column®2 14742 AESEE A3, o] 14709 AEe=o] gt
PItoA 7HE 4 @5E Hols BREES AAdto XE ARy 22
Scopolin®} Quercetin 7,3,4'—trimethyl ether 3-sulfates &2|t.

Isolation of bioactive compound from tubers of sweet potato (Ipomoea batata)

Fresh potato (5 kg)

Dried potato (1.3 kg)
100 % MeOH
Extracted material (122 gram) / 9.38 %o

18 Partitioning between ether and water
Water fraction (P'W) Ether fraction (Jalapins)
100 gm (11 gram) 0.84%

Sephadex, (10 —80 %%)

! l | ! ! ! ! \

PW-1 | [ =z | [ »w3 || Pwa | | »ws | | PW.S | | PW_6 |

| | |

¥
+

! ! T 1 1 ! ! ! ! ! ! !
j'-II"-_|m-||xw||m--||m-m|1~wsw||m»w||m~u||ww\ [ ] [ |
| s | [ oo |
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192.2.39. 40t & 2F8=oA4 £33t Compound 1 (Scopolin)®] NMR data

1%82.2.40. a1Fur & BE3EoA4 B3 Compound 2 (Quercetin 7,3',4'~trimethyl ether
3-sulfate)©] NMR data

O A3 FHFHozZ Water EIEOJA EF EAL  Scopolin?t  Quercetin
7,3'4'~trimethyl ether 3-sulfate® T4

. 8 Bt
7 B71REAE

O W BHEFXH 2542° C / AHlsk 60+£5%014 1871 ¢ F714 05 SAste] A
Zro] Zgol wWE Sample (1701, 1702, 1703)¢] A HAE g=F H3E HPLC A
+ &G 54 AN olgcto] 4, FEdE HIE +ESHVE 85t &
A, A ¥s 4

Sample: #HE 3742 E (1701, 1702, 1703)

1. 7|2 ZEAH 4/18 start

ZH= =
HSlohe. ® AEZZ: trigonelline
@ MM =M 2 Sk 23)
o TETY
2EXA 25+2°C/ HTHEE 60£5%
AlR7|2t 18702
SZAII ~MAE2 0F 1F, 2F 45 5%,
2~67 €2 174 E0tCt 57,
7~1870 82 ottt £
N ZAHEREE 2ET 35| 0|4 HA[BI0] 1 DX A8E




1: 1701
2:1702
3:1703
S: Trigonelline (standard)

-2 |
UV 366 nm Dragendorff's reagent |

1 RF:0.11

* 10 mg of extract were dissolved in 1 mL of methanol.

* The mobile phase consist of Buatnol: methanol: acetic acid: water (8: 3: 2: 2). The
mobile phase was saturated for 20 min

* UV visibility: visible in 254 nm with dark spot

* Spray reagent: Dragendorff's reagent

* S: Trigonelline 1 mg/Ml

» All three samples contain trigonelline. Trigonelline appeared orange color with
dragendorff's reagent having Rf value 0.11.

192.2.41. TLC 71HE& ©]-&2t Sample®] Trigonelline d& <1

= S-
FIIEEANH
17.04.18 (0F &%) =X
1. X223
= Trignolline
= R.t: 3.19 min
= ﬂ 1701
o 1702
e ﬂ 1703
Column Xbridge HILIC Zluzr‘-:tN (Gradient)
5ul 4.6 X 150mm Column 2
- B: 0.1 % phosphoric acid
Flow rate 0.8 mL/min = i =
ime
Col.Temp. 30 °C o 50 50
Detection 264 nm e = B
Inj.Vol 10 pl
20 70 30
Standard Trignolline 1mg/ml
Sample (1701, 1702, 1703) 100mg/ml of S0 50 19,
powder 35 50 50

B[)\
o

192.2.42. HPLC &47]7]1& ©]-&3%F Sample®] Trigonelline A+ oH&F



7R EMNE

Date 17.04.18 17.04.25 17.05.02 17.05.16

Sample | 1701 | 1702 | 1703 | 1701 | 1702 | 1703 | 1701 | 1702 | 1703 | 1701 | 1702 | 1703

Stability test

-
in

xE2™ | §§.
EJEO": ;2 E = - 1701
o o 2 g os ——1702
Trignolline ST e 1703
(ng/100ng) 52 o

0 week 1st week 2nd week 4th week 2nd month 3rd month 4th month 5th month 6th month 9th month 12th month 15th month 18th month

Time

117 | 120 | r12 | 136 | 12 | 123 | 114 | 123 | 124 | 114 | 095 | 073

—?——EFE (%) 1.49£0.02 1.65+0.05 1.89+0.03 1.73+0.08 1.69+0.08 1.83+0.03 1.9+0.04 1.84+0.11 1.87+0.05 | 2.70+0.36 | 2.44+0.28 | 2.45+0.23

QEM, )

A 2H S kA
& 184 & nQa o 093

02243, A7HEAT Q9F ¥

(D Az Z71EE] og g Ad
Oh 7| HEA

Time 1701 1702 1703
0 week 1.173 + 0.07 1.208 + 0.05 1.129 + 0.02
1* week 1.361 + 0.01 1.126 + 0.00 1.237 + 0.01
2™ week 1.145 + 0.01 1.238 + 0.01 1.246 + 0.01
4 week 1.142 + 0.05 1.150 + 0.00 1.179 + 0.00
3 month 1.160 + 0.07 1.257 + 0.05 1.211 + 0.02
4™ month 1.207 + 0.01 1.200 + 0.00 1.202 + 0.01
5" month 1.263 + 0.01 1.195 + 0.01 1.173 + 0.01
6" month 1.262. = 0.05 1.165 + 0.01 1.165 + 0.01
9" month 1.265 + 0.03 1.182 + 0.01 1.219 + 0.02
12" month 1.288 + 0.01 1.12 + 0.01 1.19 + 0.02




Stability test

==
i | (17

wadhon | 1011

Emwﬂw-ml
E E E B E B B

Dweek Itweek  Indweek  dthweek ddmonth dthmonth Mhmonth Gfmenth #themonth 12thmonth 1%hmenth 18th manth
Tirrat

112.2.44, 7| R3] E Sampledf|A] A ZAE (Trigonelline) &= W3} (ug/100 ug)

H2.2.12. Z71Eo]| o Sampleo|A 482 =F ¥} (%)

Time 1701 1702 1703

0 week 1.49+0.02 1.65+0.05 1.89+0.03

15 week 1.73+0.08 1.69+0.08 1.83+0.03

2 week 1.9+0.04 1.84+0.11 1.87+0.05
4™ week 2.70+0.36 2.44+0.28 2.45+0.23

39 month 2.88+0.06 2.59+0.04 2.66+0.16
4" month 2.9+0.07 2.73+0.05 2.52+0.08
5% month 3.02+0.1 2.79+0.17 3.16+0.55
6™ month 3.93+0.29 4.68+1.12 4.83+0.57
9™ month 4.25+0.94 6.57+0.02 5.97+0.32
12™ month 3.66+0.01 5.6+ 1.40 4.08+0.98

0 week

12" month

1%82.2.45. Z71E3 Sample®] 0 week ¢t 12th month A4 B




O Zik: 1703, 1702, 1703 sample2 REZH 25+2° C / AUEE 60+5% A
oF 129 3¢t AR, T 9 e 54 9 okt An, AR A4
2o ®gte glglon, SRS 2~3u7tE SU6l =
(h 7HEERAH
@ HD101
O W BEXA 40+£2° C / AHFE T15+£5%04 6748 B¢ 71402 S35t
A|)zto] Aol w2 Sample (1701, 1702, 1703)9] X BAE 3JtF #HI=
HPLC A& 3F 54 #AHS ol&sto] &4, oot HalE 25375
ol-gsto] =4, A4 Wt =24
Time 1701 1702 1703
0 week 121 + 0.00 127 + 0.01 1.26 = 0.01
1 week 1.21+0.00 1.29 + 0.00 1.26 +0.01
2" week 1.23+ 0.00 1.27 + 0.01 1.28 + 0.01
4% wweek 1.26+0.02 1.32+0.03 1.23+ 0.00
2" month 1.27+0.02 1.33+ 0.01 1.25+0.02

140

120

100

0.80

0.60

g

§

g

Trigonelline pgf100pg of powdered extract |

1%82.2.46. 7Fez A0 w2

Stability testin hard condition

Oweek I1stweek 2ndweek 4thweek

HD101Sample®l| A]

A5

Time

- 1701
—— 1702
ceeges 1703

Znd  3rd month4th Month 5th Month6th Month
month 4th month

B (Trigonelline) &= W3} (ug/100 ug)

H2.2.13. 7}z A0 w2 HDI101 SampleolA 42 o2k H3} (%)
Time 1701 1702 1703

0 week 0.81 + 0.05 0.91 + 0.01 1.04 = 0.01
1" week 1.07 + 0.19 1.31 + 0.18 1.30 + 0.13

2™ week 2.32 + 0.01 2.01 + 0.03 2.69 + 0.15

47 week 2.56 + 0.41 2.78 + 0.36 291 + 0.34

2" month 2.59 + 0.25 2.65 + 0.76 2.72 + 0.42




0 week

12" month

1-82.2.47. 7F2z27 Sample(HD101)9] week ¢} 12th month 34+ ]

O Z3}: 1703, 1702, 1703 sampled 40+2° C / AHlEE 75+

B ARAL, SEAT U A4S 24 9

2 o) Wats 9oe

T BA AT

QLR )

|
N
olt
ruﬂ

T,

5% xzolA oF 29
s

Ax=d, &

@ HD201
O W BEZRZA 40+2° C / AUEE 75+5%04 6719 B9t F712 08 =450
AlZro] Aol w2 Sample (1701, 1702, 1703)9] AEAE = HSE
HPLC A& 3 &4 BEAHS o|gsty &4, 54 Hste +ESHVE
ol gst] =4, 44 W3t 2 T
Time HD201
0 week 21.45 + 0.09
1% week 21.87 + 0.14
2" week 27.22 + 0.24
4% week 25.41 + 0.09
8" week 26.83+ 0.11
12" week 27.34+0.42
30 STABILITY TEST
§ 7% _—_—//\
£3s
2%
%
§ E ow 1stW 2ndW Athw Bthw 12Zth'w
E
<

— 201

142.2.48. 7F2x749] & HD101Sampled|A] A ZAE (Trigonelline)

Stk

= o

3} (ug/100 ug)



H2.2.14. 7}z 70 w2 HD201 SampleolAl 42 9

Time HD201
0 week 2.36 =+ 0.29
1% week 2.53 + 0.25
2" week 245 + 0.14
4" week 2.67 + 0.27
8" week 2.58 + 0.40
12" week 2.60 + 0.14

PET 22} 554,
20180125

12" month



34 [A2@= 7] A=A A TERDLS 0|85 g% mHrb o

Development of whole f od type—functional food using IBD mouse model

1 BD A% 29 87 2 FuaA (QPFE, TFS) 55 97
7 o 2HA0) @FT SHA] WI/RNA T 24

A IL-6 B IL-1B IL-2 IL-6 IL-10
500 £, - =
Fhk > | 2 | - 2 | 24 s
450 | |
4 & 2 10 |
c H -
O w S | %1— £ s _— g1
- £ 3 E15 - £ g |
E 30 . S . 5 87 £ 14
= 5 2 g 14 S 2 K |
S w 2 | 2 2 | B 05+
o 1 | rL 0.5 2 _i A
2 ., |
Q - o +—— .. g +—— . 0 _l—:l 0 +——
(=}
200 & uz) £ B 5 & o
t.? & & P 5)% & & & I*S}%
=1 10 T v v v
100
FOXP3 INF y TNF o
@ Eiro:d
= 1 12 | 12 .
P w 11 w 10 w 5
2%DSS - + S 08 | 3 s 34
= | 5 g £ |
£ 06 1 £ 6 £ 3 1
- | b he) |
E 0.4 | E 4 E 2
0.2 | j 2 1 ﬂ
s e s - = o -:"D"'. = I e —
5 ¢ 5
& & & & &
e e e

9231, Y 22 A 53 a2 RNA 9 2l

oﬂZJq-Eq ﬂ-aﬁxl_q H]——:—.ﬂ_‘% S 91_8]_93\_9{]1 Orj{;g_ }_;—qoﬂ/\ﬂxoé%—?_i?j

o NFstel FAsta e, A4

IL-67} @A3] Z7}5F A& Sels
2H=Q1 1IL-18, 1IL-2, IL-6, IL-

g AN B S A

[_‘
,_.

]_
0,
gelstd= (I™I1B).

H_IO

T HO =] =5 Hi HA
U FAIZENS o]83 43 WA Exe] Ex By
2% DSS for
7 days
Con 2% D55
- <
- ] o
=1 E:
3N¢; FasgOmigh) Fou ] Fa4./80 high
" B3.63(14.37) ARSI &7 92.32(9.02)| Py
21 F4i0 tow | 21 Fe /80 o [
i 1.37(0.2) 8 7.57(0.74)
= T T T T T = T T T T T
0 200 400 600 %00 1000 0 0 400 &00 00 100D
FSoH FECH

A23.2. G 2ANM FAEZEAS Bt FA/80+ HAME £ &

- Mouse°ll4] DSSE & Wz AFotd anAD] &

o]
£ o8l frAZEEA

(1?41A) w5 FOXP3S ALt A5
IFN'y, TNFa o] mRNA #o] 44 1%011

ol

g /= S F4/80
At F4/80% thAIA|ZX F4/80"eh o} F4/801°W 2 UHH

o]-§-5td
RT PCR
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tizxtoll Hls) DSSel g thadel A F4/80"" AN EE Zasta dFwg fEolA
A%t 928 she F4/80°" AT} Z7tekle A4S ERletdS (1™2)
o AE A2 $3F TERE FRATHOE o
== """"l
|
LPS(Tug/ml) - + : + H + + E LPS(Tug/ml) - + & K & =
Allantoin(pM) 0 0 lo1 1 5 10 : Diosgenin(uM) 0 0 01 1 3 10
pP85 --—-cc|: ppﬁ5| -——--|
PA5 |———---- -|7 P65 |-——-_-- -|
GAPDH M GAPDH |é
NO homogenize homogenize . e e e :
LPS(Tug/ml) - LT A T S e LPS(1ug/ml) - + i+ + o+ o+ I LPS(lugml) - + + + + =+ +
DZESEo|(M) 0 0 50 100 200 50 100 200 AITCM) 0 0 11 5 10 40 | SinapicaciduM) 0 0 1 5 10 40 80
¥ 1
pPE5 | —-a-------uc—-| pPﬁ5| -—*i‘—-"""|: pP85 ——-.l-n-‘—|
e——— H
Pe5 | —_— — | PES | - g i -—T P65 |—---—--|
G""‘F’DH| ——Jl GAPDH Ir— -—| GAPDH Lr |
1%2.3.3. Raw264.7 MEZFo]|A] western blotZ & AteF W 3ol =ZE] g 7t 9
bl
— LPSo|| 2l &AlstEl Raw264.7 A|iEo] Ateko] thad Bl Allantoin Y Dlosgenml—]- aFdY

_]

o R
o] FEE E’—l o /‘3%01 AITC <} S1nap1c acid A8 & oaiz ;‘ﬁﬂ western blot&
= ZRlols-S. Raw264.7 Axof LPS ﬂﬂl Al NF-kB (p65)
llantom T+= AITCQ} A A Al F&Zof w2} NF-kBe] <Ql4F

o O = E—
o] ItE7E STtk eH A
S-S (1E3). ‘?} , Diosgenin, 115o] F&&, Sinapic acid+e
7}

3Pt AEE= AS 29l
NF-kB9] QIAts} x| a7 ]— uju|s}9d (:133). or2tA Allantoin @F AITC+= NF-kBR9]

g4& Alst 45 Hhee Alshe —8—-‘4'% Hw (O#-3).



2% DSS + Sinapic acid (UM)
Con 0 1 5 10

2% DSS + AITC (UM)

Con

- Caco—-2 A|ZEo]| DSS = DS o
AT Adsto] Aol 9 uFyo] el AJEo] A% &Y A avE £
J-. DSS Ha] A] ZO-19] drddo] 7rAasty F27F B3 = Allantoin®} 34 2]
= A

%)
©
2
_IO
AE,
&
oy
o%

4).

o nhes BAL ol8d 8% FuAA /54 Wt

2AUE —cacuy
C5TBLIG - 5w
Female 690121

[0}

- 25%DS5ZF —— Ei

4122 4129 5i4

: e

Q Tdays 4 Bdays 12

Control (5042])

3% DSs (012l

Nk

FUO0I 2N FES (270K
FU0| 22 222701
U0 2 F 23 (Y (7R

]

]

]

o] A B A AT - (7N12])

Q| AIEHE: Sinapic acid(22) - (70RI)
oF 2P (70

O K| BAE : Allatoin (2 {THI2))

xR

=

AHo K| 5 HE : Diosgenin(2h-(70O12])

- kAol DSSel o U & T 7 HARS] ddans xAsHon sels)
. 7 7t 232 9 AR Tl JRS 1297 77 Solslgon] o] TUAARE 5
7 DSSE 242 Ed) AT F 2Pe LA (1S)



A
Histological Colitis Score
13 p=000T1835
1 [ p-oootiess |
Histological 1 -
Colitis Score

Control 0 19
Vehide 10.3 o ?

B 89 | |88 |
e R 9.9 e

D=0l Y=ES 83

AITC 79 59

Sinapic acid 94 5

AQf=EE 9.3 i

Allantoin 96 3 |

Diosgenin 91 ;
2 m&\o '\bﬁ"ub ‘Rﬁg o £ sfq
& L
“
B -

Gontro| 255058 Morx=g Allantoin Diosgenin

— DSS¢} vehiclex oA At 152 4T | 3lEo] =z ok
= RIsHA= (OA™H6). s4tsE FE25 4 I3 A2S A IFE 5 AITC A9 &
o] 7 ot Sﬂiﬁ% B2 2‘31 Yol JFEES AT I1F EI FAHS
Folet I ERME HYS (AH6). 1Fo FE=S AU 12 JERIE
Fort $AAOS Folsla GoE (186, neel BASEE, Shapic acid, o
=45, allantoin, diosgenin2 thg Aol digh 3|EaE Holx] LS (1™H6).

4)« HI b o

ok 3AEE EA AR wiE QA B AeE AESE A% F7 37
(1) ZO-1 |A % NF-kB &4 &4



Establishment of Caco2 monolayers

A Control 2% DSS
: P | 14days | |
: ' L4
I 77 1
T T ttaining
Seeding
Remove 2% DSS
100% confluency .and change of new media
with N_E. for 4h
2% DSS + N.P treatment for 44h

Pre-treatment of N.P. for 20h

2% DSS + + + +
Aloegel 50 pg/ml 100 pg/ml 200 pg/ml 400 ug

A

/ml

A

2% DSS + * -
Al 5uM 10 uM 50 M

Estabf@ment of Caco2 monolayers

B | ; 14da51 | |
Y ¥yi
I 770 | 1
i T
Seed(ng Staining
100% conflyency Remove 2% DSS
,and change of new
mediawith N.P for 24h
2% DSS pre-treatment for 48h
2% DSS & + + &
Aloegel 50 pg/mli 100 pg/ml 200 pg/ml 00 pg/ml
2% DSS + ¥ -

Aloesin 5pM _ 10 pM | 50 uM

1%2.3.7. ZO-1 A9 FIME 53t Aloegel ¥ Aloesin®] AW ZAg 32 g}

- WA o e ALAY SN Aloegel®t Aloesin®] T3 <Al &F



Z0-1 A9FFMS Sl &EAstA=. Aloegel¥t Aloesine A A9t & DSSE o8¢t
AUAT B3 K= Al Aloegel?t Aloesin A skof mat 2|dA3te] 537t A==
AL FRI5H (IHT7A). ¥H, DSS A 2] & Aloegel?t Aloesin 2 2] A] DSSel o]t
AUAS B17F S EE Aloegel?t Aloesin AA2] Hrh &0l W2 ZAS FIstAS
(Z1-H7B)

Number of feces
160
140
120 /
100
L 80 / Control
E 60 **x/_f --------- Loperamide
= V (15mgikg)
40 *
T :
20
/ F
0 T 22 .
0h 4h 8h 12k 24h
Loperamide
Control (15 mg/kg)
oh 108.6 109.7
4h 7.8 1.2
8h * 18 2.3
12h *** 40.2 8.8
24h 1232 107.5 * p < 005;,** p < 0.001

1%2.3.8. 0k¢-20flA loperamides ©]-&3%F HH] F& 2l

- C57BL/6 wFf2ofA  loperamideE ]%"?_} He] = AYdZ $Y5IeE. IheAd
loperamide 2] A vjdzgt 34—4 N5 &915t9. 2™ loperamide #2] & 44|17 8A7E,
12A17F, 241|704 WOl 7H4-F 2215192, Loperamide A3 & 12
7t 2ol vlsl FAgh 740% Ko} loperamide]] —JOH HE| 7 f 5 5]
A=, SHARE -IOTE% HE|ZF 1247 742 ZA&EL o] & 247t WHH|7}F RlEE =
AL EI5Hs (2 H8).

>
Loperamide treatment at Dav 0 and 1

Fecal Pellet Number
w : ; I
3 *= oo
o S
L -~
5 “n
z e 3
E} * *
2
0
) Day
—— Conirol == Loperamide
Day0 Day1 Day 2

Control 50 50 48

Loperamide | 49.25 28.25 27

1192.3.9. Sprague Dawley (SD) ZWEOA| loperamideE ©|83F WHH] & &<l

- SD HEOA loperamideE ©]-&3H ¥HH] G AH-ES Y5193, Loperamide Az A



wol A7} oztel H)s)
A&EE 2 B9

o
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-

_O|_|4

8
o

Cl o,
o
NS

(3) ez ToEet dre] WA WHgs} Tl

Loperamide trastment, dsiy for 3 days Necropsy

Dy trestmant of Alos or Lactuloss for 3 days

Number of feces
50
80
&0 - -
| e o —&— Control
g 50 - Sk
§ aa -~ bb 2 ==E=-Loperamide only
5 40 é.r’," — A~ Lope + Aloe
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- theks @ sttt AAE SEsiglon nEyo], MEE, WohHEE mE =49l
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HA XX |

- &= AF & HYE @4ste] @nlstold waste] 225t o4 el A ofF

2 olgel f9e

Day0 Day 14

Control (BO1H21)

WiH S 2gikg (P2 -7OM2)
WOPHE T 2ghkg (') -(TOHAD)

*  WKE - 100mgikg (T2 - (80tH2])
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— EBME

rF v

192345 S4ER1e AT ke AP LA
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cA(mg/dl) CHO(mg/dl) ' CRE(mg/dI)

124 L o A
100 oo a4 FLNT]
' o - o
wn 0 150
ol
ia A Ll
18 0 kit L
i [ ol Lo
Comtod f-3 ] Coamired b1 0] Coavinsl REL L]
AST(IU/L) ALT{IU/L) BUN(|mg/dl)
ysan w0 0.0 s
oo 00 ann bl
100 o) mn i
mao 200 mn [sEiFe s
00 . wmio fno [eleils ]
il on an Lo
Conirgd RETIY] Combrod L) ol FEL
Na(mM/L} K{mm/L) Cl{imm,/L)
oo T 1shn
Lo T 1400
1500 15 1200 -
. i mn
e B
[Cala]
500 10 sag
10 ad
an no an
[ o] -| "- 'JI Coritrol ;l :-I;'r-l Condrnl ‘I'| ':I-‘-jl

192346, aFgo] Fof § st HAR A3

CA - Calcium (test blood calcium levels, Blood coagulation)
CHO - Cholesterol (thyroid function)

CRE — Creatinine (Kidney function)

Glu - Glucose (Pancreas function)

AST - Alanine Aminotransferase (part of liver function test)
ALT - Alanine Transaminase (part of liver function test)
BUN - Blood Urea Nitrogen (part of kidney function test)
T-Bil — Total bilirubin (liver function)

Na - Sodium (test for sodium levels, urine pH regulation)
K — Potassium (test for potassium levels, muscle function, nerve transmission)
Cl — Chloride (Osmotic pressure)
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CcA(mg/dl) CHO(mg/d1) CRE(mg/dI) GLU(mg/dI)
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192347, MAE, GolulPE Eof F AHE HA Az
Day 0 Day 14

Control (BOF2])

WS 2gkg () TOHY)

2otus T 2gkg (7)-(70H)

WHKE - 100mgikg (72F) - (BOH2l)
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WEC (X103 celldphy RBC (106 celliad) HGH fgfdh - HOT (3%) MOV L

@
i i a0 |
B s | £ 4 |
z 5 I ' I il @ |
T — — 8- ] - o+ - o |— —
Control nb o bl Contrd AF20) Comtral  2FEADX Contral 20 Tonfred  AFE0)
MCHC {g/dlf RO (%] PLT (K00F ol i) P ILY MCH (pg)
& is | 2000 W o
|
i 4 | L . . ‘
i
o B . A=l 3 94 g
Cantra A&40) Controf n i~} Control  TE Contrad Smunp Contral SmiEg)
MEON O (%) i EOS (%) A LUC %) NEUT (%) LYM [%)
; 30 i | e 1
24+ 41 |
hES | 1 =l
I:I i ﬁ : | - I
38 T I 1 - 34 . n 8+ - o
Control Z&440| Control  13siE0| Contral e ) Control auLanp Contral  Z&40|
MOND (K185 cell/pf) EO (X103 cellypF) BASO {%) HEUT 4102 call/ful) LYM (X103 cellipn
o ' .
1 ’ i
LA
&5-4 =1 . H
- ! R - - o+ . ! L+ - 1 . !
Conired EFYd Comrol k-4 Captral A Contral AFLEN Contred el
LU Q0103 el galy BA (X103 el
o oo
o +— —a= — [ S -
Control R0 Control ZRWUN

1192349, 5ol Fo & A A

WBC White Blood Cells

RBC Red Blood Cells

HGB Hemoglobin

HCT Hematocrit

MCV Mean Corpuscular Volume
MCH Mean Corpuscular Hemoglobin

MCHC Mean Corpuscular Hemoglobin Concentration
RDW Red Cell Distribution Width

PLT Platelets

MPV Mean Platelet Volume

NEU Neutrophils (Sometimes labeled GR or Grans.)
LYM Lymphocytes

MONO Monocytes

EOS Eosinophils
LUC Large unstained cell (peroxidase negative)
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Control

Liver

Kidney

Spleen

Colon

%2351, MHE, wopu

4. BD 2@ ol§F FPAE &% WL A7
7t B3E 2de olgste] ANE HAzFLAL APAEY A5 M

(D) HAHxFALEA] #5885 (Maximum Tolerance Dose, MTD)

=. O .0 AF o
2 9 AYE 49 .=y
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- AAAE (Yo Vé%)?JM HlRE 9t HAHZTAA 37 (HEF ARk
]_
]_

%
- IPET = (gF + 4Fof +
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11 g2 53 154
HE Fot AT =T FEE A TY &= EhA Tl
HHHZ (21042 820 mg + (Aojde 820 mg + | (A0]42 820 mg +
IPET 22 100 mg) IPET 22 200 mg) IPET 22 400 mg)
OteA S24E 28 (mg/kg/day) 820 920 1,020 1,220
O A HS 20 g)2 = =it
Al (mg/day) 164 18 20 24
1192352, MTD 4F&s 9% 5849 1F
- 558 &A C5TBL/6 PF-AE sty 15 <3t & AAAET AdE HHx3 a4
3712 &&= 257 Wi (5 73]) wheLof Fol5iiS
0 days 14 days
I :l Vehicle control {5042}
g 51 (3TRE-H01H5 820mg, s0K2)
- 0E2(AZAE-PET 2 & 100mg, 50121)
= 153 (ETASHPET H & 200mg, 5012])
» O 5 4(FBHAEHPET H = 400mg, 50121)
11%2.3.53. MTD 4F et =AY 44
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7 Zpol7t
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Bloody stool score
Normal colored stool

Brown stool

Reddish stool
Bloody stool
4 97 57kt

Diarrheal stool score

Normal stool

TaBLE 1: Disease activity index (DAI) scoring system.

Score

0

Mildly soft stool
Very soft stool
Watery stool

1
2
3

The sum of the scores of two parameters was defined as the DAI score.

T172.3.58. DAI 4t& 7|&H

;Jo.u _]lN[
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A A fxol o S7HE DAL =2+ 1% 13 3049 {2
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1
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1
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a™2.3.61. oA @A) AST 574 A
- W8 E RN ZF IF vheas U 24 22s AFske] H&E 94 & =24
a4 B Seelele
- 3% DSST A 189 whea oo 2Ash 77} vhEn @3AEse de
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192.3.62. " xA AR (AE)3 digd 220 Uik Welehd A uxda (LEE)
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3% DSS 3%D5s+ 181 3%Ds5+183 3%D38+184

IL-1f_55d 35c

INFa_55d 30

iNOS_i4d_35c

GAPDH_53d_25c
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43 A3EEAT] FUNRFFE FERDS o[ 8T &% Bt A7

Efficacy studies using animal models for irritable bowel syndrome

1. IBS 5 ERY 7%
© IBS =Rds o8t &

ol
o,
N
ﬁ-t

7t BRA Wet 8 Aol 24

C57BL/6 male 7538 AFE sFTol dFLFt £35A71 5 3d FoF nfjd FES
5ol Zymosang FUSHAA FAlO] 17 < wjd SFES F7F FoJoto] 5=
B7Fskt.

——— Zymosan Injection
R E 100, 200, 400 mglkyg

14180 100, 200, 400 mglkg
+ 3 TE 540|100, 200, 400 ma/kg

L 4 L 4

1. Visceral pain related behaviors, @928, dIA9] x25H4 AA}

C57BL/6 male 753 A#E FFwol AFAF #3447 1 39 %
59} Zymosand FUT F 142 Fo MY FEL 77 Folste] S WA

-

'ﬁ:; b&. E"é:.'..:;.'l' ﬁ

k| d 1 1 ¥ 14

—— Zymosan Injectlon
- S PS5 100, 200, 200 mg/kg

& T4 0] 100, 200, 400 mgiky
o T DEZE0] 100, 200, 400 mpikg

o 8% 43 A%
12pdEol A 12700 $REHE F IBS TEREA F94¢ s vehd #SHTe}
Zolo] tisl |2 100, 200, 400 mg/kgo® AAs T AL =
TEFYolo| tiall &S 25, 50, 100 mg/kgo 2 AAsty FREA] o2 uFYo] &
(100 mg/kg) ¥ HlwW s 7Y sh3iet.

)

2. IBS FERES o]83t §5HTF

7t W\ E (DL)
Zymosan< AR 3YU7F FAfoto] IBSE 33 A WiHE (DL)-& 100, 200, 400
mg/kg®] §F o2 HFFo] oF¥al, amitriptyline (30 mg/kg) ¥ sulfasalazine (30 mg/kg)
2 yRizTon AgaYd

(D F5A #s} 9 Ao] 4HF =
O WY : Zymosan2 FAIGH YERE WY ARE AT Eo sgon, 17U72] 227
= 575k

-1 O AT

O A} @ Al 7o) Aolre] Ws} glo] Aol Hlsh izl F7A7F Hastie

il
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o, 443 744 gz HIste] DL FofdollA fojow FRATE 76
Ao el

s
i e Ba g by F3
[ = R R T
PP Y R U S VT

s Food intake % 1
s a0 g 5
1. i
5 25 -
= an 54
E | :
7 bl 3 4 4
& I Day
io |
o "I Naitve —Contrel — DL 100 —OL 200 —0L £00 — 357 —aMT
Maive Conwol DL100 DL200 DL400 AMT 552 T e R R
O9H2.4.1. 257 ¥t 9 Aol HFF 574
(2) W55 P55 (visecral pain related behaviors) 4]
O 9y : AHAE B4 ofmd= v o 24 (18 X 13 X 15 cm)9] $Yl 2 F
10 3¢t Apgd o= et YHes5 59 sI+E éﬁo}%‘:’r. 2AHQ A
Aol A mY 1024 5017]' Sy ‘:‘V‘Oﬂ Yol 2HAo H-GAIFH T zymosans 3
A dA&Ho 7 Fost of3 Y visceral pain behaviorgE 3G, oFF 4 £
Az & 15FY 7HAog HHEZA o7 vyisceral pain behaviorE st WASE
Zof ot BF(visceral pain behavior)ofl= E& 12 P glo] EHE g=
A5, AANE 2EHA o= dF, #E Hdol ti dE-E P, BEFE Fot
FA 122 B 58 FRYE —WE So] gt waw SA0 WS OlﬁH &
FEE 7155t o] APTS HE JEAA HojFo] YHES WE ¢
£ S35
O A} visceral pain—o— 2wt (controDl A 193} 14LA oA += A<l W7 gl
ow, 747 FAd xR (positive comtrol) TLFOA ThE ] H5te] A<l
7t G7E AT DLOS Bt Ezgel @] 5i%s) SoHom ZHAshe

A% st
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(A)

| |
0+

0 4

Mismiber of pain bohaviars

(B)

Mumbet of pain behaviors

(C)

Mumber of pain behaviors

98242, W ESTH 5 (visecral pain related behaviors) &4

(3) FE 9 F9-2 & (open field test, plus maze test)
O =4

Popen field test

AAE otmdz TE P w2 30cm x 30cm)] Fdo L F 308 B¢ AR

Qrof A o] o] EAEE TSI zymosana 3d d&or Fogt b @ open field

testS TASIY T, OFE 17 Eo] A& T 139 1A= vHEAOZ open field test

5 TEstanh TEI} FAl AfE ]ooﬁ TRd= 7155te] video tracking

software (SMART 3.0; Panlab S.I., Barcelona, Spain)& AFgste] 24513t

P plus maze test

AAE otad=z Tr= Azn|2 (50cm X 5cm X 15cm)9] FYof =& & 58 Fol

Qo9 watome 1% AL 945 24z Edstn deigle waklAe] v A
7+ HAMERZ BEASHIE zymosanes 39 A&£0=2 Fogh o3 Y plus maze tests

AP, oFE 1 Fo AF & 1Y 7HHoR wrExHog plus maze tests

ottt wET FAlO] ABE olgd FYEE 7IESte] video tracking software

(SMART 3.0; Panlab S.I., Barcelona, Spain)& Ahg3dlo] EAJ5}%ch

O 23t : open field AHoME F o7zl 24t 24 701-‘/} 14947 control _’l%oﬂ
H|5}o] positive control T1&ofA] 11—47\401 —7} a2 By, DL 18 2% &
oA Ql avtE Hlrh ARz AddoMe d=e BPO]EOE—J AZ Ax %—’,\—
oF defdls WaklAe mE AIZE BF 7Y 1494 control 1ol H|SH
positive control TFollA oAl F7F & E$, DL 2002 400 1FolA
T oAl S7F avE Haoh
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= Open field test

o Maive:
u Control
=0OL 100
nDL 200
0L 400
oAMT
m 582

H

Travel distance (m)
2

s Plus maze

(A)

CiM s
o
=L 100
mOL 200
=0k &00
DAMT
mEEE

Entrigs I open arme
[rummteer]

= % i @ o
IR

(B)

ciblaive
mContro
oL 10
mOL 200
®OL 200
CAMT
mEET

Tiena Im opan armah]

O 9 . AY F8 & dFS Adstl swiss roll& THE©°] Formalindll IHA1Z H 4
| o|E& T=0°] hematoxylin and eosin (H&E) @43} toluidine
blue AM-& HAIRE F 92 An|7H(x200) 0.2 a6kl
O Axt : IBS7F 1 Aol oS AEste] ddMe & A1 control 170l H|
St positive control (amitriptyline and sulfasalazine) @ DL (100, 200, 400
mg/kg) TEolA A5/ Mo} HThA|Z7F ARt Ze Selskqith

(A) H&E
DL {moikoiday)

(B) Toluidine blue
DL (mgfkgiday)

244, Y 2HSA AL

(5) AF) E2tzntol A TNF-a 57
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O = Al T8 F AFY ddE do] E2t2nte] TNF-a & ELISA oz =4
ST

O ZAx : F% A AA}F 3 (tumor necrosis factor—alpha, TNF-a, = TNF)+ 9%

StE]31 G4 7] WhS-(acute—phase protein)e] A1 Ato]EFLQIolTE,

olo ©
=
d

2l 2HLE gzstoln, ¢F, &%, 191 dFAH FEE (BD)F
|4 Webdtt Zymosan© = IBS7F i AJF ] Et=ntolA TNF-«a
Z4% Ay}, Controloll A fojdo= F7Igt Zior Yegton, ol H]s)
A zw DL BE 2FolA 24 dad 2S5 skt

ﬁMﬁgﬁ”

) *g

ol &

T

o

o

iy

(0]

Maive {}
Convol G

DL 100 [ ##s
DL 200 4 ke
DL 400 {Jj +#+

AMT ﬁl— -

SSZ B 4
| . .
0 20 40 &0 80

TNF-a {paiml)
192.4.5. A Z@t=nto| A TNF-a =4
1. aFo] (WK)
Zymosang WU 397 FAfslo] [BSE KT AFol Bl (WK)S 100, 200,
400 mg/kg®] o7 FFFo] 519, amitriptyline (30 mg/kg) ¥} sulfasalazine (30
mg/kg) & ¥4 HERZLOE ARG

AT

rr

(1) Food intake &7 — 7HAIE 7hofl Aolgke] Fo]&Ql M}
s Food intake

80
40
a0 THil

20

Food intake {gimouss)

10

o 4
Maive Conwal WH 100 WK 200WK 400 AMT  55Z

132.4.6. Food intake =4

: == <
102 &<t A2 ow Ueues WHss 359 A4S St 2449 4
Aol oA mig 10824 5U7F 3 vbao] dof Ao AH-GAIF T zymosans 3
d ALo 7 FoJgh th2 Y visceral pain behaviorE #ESIA, FE 17 £
AZF 5 153Y 7tHog BHEA 07 visceral pain behaviors EsIAh WASE
Zoll &gt B-5(visceral pain behavior)ole & 112& 39 glo] HFE &=
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H
o, 794 FA R (positive comtrol) LFANA Lol H|ste] 5-29]F 9l
A4 Z9E HAT, WK 2007 400 mg/kg 1EolA S50d P59 47t &
o|f o g TAshH= AL EQlsksich

{A] i 1 Day

b -

Mumber of pain behaviors
e @ o

(B)

Humber of pain behaviors
= 8 o
: !
)
G
%

(C)
‘_'EW 14 Day
2w
sl
z & &
“ifn“’# o #‘"@.ﬁ*‘# 73{‘ &

a62.4.7. WessHd 5 (visecral pain related behaviors) #4]

F9= 24 (open field test, plus maze test)

O Hrd

o H -

Popen field test

AAE ofadRE T WE vrA (30 cm X 30 cm) @] Sl B2 F 308 o AR
grol A 9] o]EAE WHSIAH. zymosane 3Y 50 E FoIgh thZ & open field
testEe oI, o= T Fol AR $ 15U HAHSR HEEHOF open field test
S WESHH. wEY FAl RS ol&dl FFH= 7IESte] video tracking
software (SMART 3.0; Panlab S.I., Barcelona, Spain)& AFgste] 24513t

P plus maze test

AAE ofadz TE AAPE (S0ecm X 5cm X 15cm)o] FF° 52 F 58 &<
e WFero A& Ak 34E AR 245t dH%e WA B Al
7He fAER B4 zymosans 3Y 502 FoIgE of2 Y plus maze tests
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WA, R 17 o AR T 1FY A0 R FHEAHO R plus maze testE: T
Zsteirt. J)fzhf} A AAE o]gdl FILE 7I=5te] video tracking software
(SMART 3.0; Panlab S.I., Barcelona, Spain)& ARg&oto] EAst3ich

O A% : open field AYANE F o|5AE 24T A% 1494 control 15| ¥

st positive control ZLFOA F2]A <1 jil—}— HAY, WK I1F 25 Fo A9l
Z7b makg wgth Anle Ageldl Feds Wz 1F A% 94
dHde A mE A BF 7°]ﬂr 1447 control ZL&Fe] H|5}]
positive control L&A Fol&el 7 a5 B, WK 2007} 400 150
A oAl F7F avE B

= Open field test - Travel Distance

=
g B
.

CiHanve

m Conrol
B 100
W 200
W 400
oAMT
35T

Travat distance {m)
5 3

=

= Plus maze

(A)

i

O MEes
B Conwal
EWE 100
=W 200
WK 800
oAMT

[ L1+

]

Enfries in oen &ms
[number)

L E & W

=10t ]
wComtral
EWH 100
EWK 200
=WH 00
aAMT
®55I

Time in ogen ams Y] ™
n

: A A5l swiss roll& 9HE©] Formalinoll IAAIZ H 4
um® AW Selo]EE THE09] hematoxylin and eosin (H&E) @43}t toluidine
blue A& AAIRH F H2 dn]73(x200) 0= TSkt

L IBS7E S AR o AEele] Weldae @ A conwol 1H0) ¥
01-01 positive control (amitriptyline and sulfasalazine) & WK (100, 200, 400)1
oA A58 AE W HTHAETE FARt AS ZQ OPOﬂE}
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(A) H&E
WH [mgikgiday)

AMT

Maive

(B) Toluidine blue
WK Emgﬂl:gfdw!

Cantral 552

7 PR

192.4.9. g9

(6) AFel Stznto A TNF-a 54

=
Oyl - dd = & A s dof S=nte] TNF-« & ELISA ¥yes =54
STt
O Z} : &F9F A Q1A dub(tumor necrosis factor—alpha, TNF-a, = TNF+ ¢

=
49191 AolE7kelo]

1=

SHESol ZgET F4 7] §-§(acute-phase protein)®] T4

o TNES] MAgAel pde dxseld, o $8% aeln @34 gad
(IBD)& <] ArgofA UrE}”rE} Zymosan© 2 [BS7} it AYF e EtzntoA
TNF-q %Xgﬁ; 4w}, Control@old FO1H 02 274 A0 tepgon, of
of v} FAANEEY WK ZRE T84 24 F4g Aoz vey,
Msive I
Control I
WH 100 JTTIE »»=
WK 200 [} xwe
W 400 ] wxs
AMT {TTT- wxw

552 Fw:w

o 20 40 B0 80

THF-a {pg'mil)

112.4.10. BHS] ZezetoA TNF-a 54

o Z9E 15Yo]
Zymosan© 2 [BS7} FiE Ao Zgd
gaFoz AT,

i
T

FREA] 2 2FYe(UCW

ol (CW)E 25, 50, 100 mg/kg®]
)= 100 mg/kgo 2 AFsIH o,

amitriptyline?} sulfasalazine2 %A oz A
(1) 897 85t 9 o] YT 274
O WH © Zymosanea FARF ER2EEH WY ARE B Fo stReH, 17474 57
2 235
O Z2¥ - Al 7He] AolFe] Wt glo] Aol vls| txaolA FFA7E dastae
o, 193} 4%, 149A gz2o] Hlete] CW FolZold foldos BRAL &
Aot Aoz perteh
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)

Body weight (%)

I 4
b

—Tiate Lont oW 25 CWl 50
CW I, v - ARAT
B -
® 50
g
_E_ AQ
k.
2 =
]
E
= n
=
-]
o
10
&
MWaive Comtrol WIS CwSD CW200 UCW 100 852

924,11, 2524 W3t 2 o] HHF =A

o

=

>l

FEd 2 -2 28 (open field test, plus maze test)

O W :

Popen field test

AAE otmzdr wE Tz vrA 30cm X 30cm)Q] o =& & 308 Zot At
Qroll A o] o]l sAE & _}oﬂl’% zymosan< 3Y 04’\01 Fogt th= d open field
testS TESIAL, FE 1 Fo A2 & 1FY 7HH0" HHEZAOF open field test
E skl B Aol HRE ol8sl FI= 71ESte] video tracking
software (SMART 3.0; Panlab S.I., Barcelona, Spain)& AFg85to] EAs5}4it.

P plus maze test

AFE olm3d=R TFE AlztE|2 (50cm X 5cm X 15cm)9] o =& T 55 Eot
ddE WForo A& Ak JLE AR BASL e ‘ﬂo*c'z} [A9] HE A
7He HAIER BASIAY. zymosans 39 d&502 FoJdE tf2 Y plus maze tests
s, oFe 4 o] A § 139 7HHos wHEAOoR plus maze testE T
25ty B S Ao AL o]Ls] Fo }E 71=35tod video tracking software
(SMART 3.0; Panlab S.I., Barcelona, Spain)& A5t EAs5H3Ict.

-

O A3} : open field A= F olsAHE A 23, 1494 control “1&F<] H|s}

o] positive control ZIFoA FAQ1 F7F §E HL, CW RE IFA
folHel 271 make Hgn AAuE AReINE UL Leigds dHomo)
e AE R0k Qe oA WE AL BE control 18I WISl
positive control ZLFONA| —,T_J el Z7F 23E B, CW 50, 100 (mg/kg)1
w7 UCW Z2FolA #o4d S7F a5 Edh



= Open field test

100

JE‘ an L] "
Sl ]
g o |
B i
8 @ I
= I
=
m
g |
|
o
E Control ON 25 ON 30 OW 100 WO 100 ARMT 55F
= Plus maze
- Entries in Zone (Open Arms-number)
10 &k
8
]
£ &
=
=
4
2
o
Naive Control CW25 CWS50 CW100 UOW 100 AMT  SSZ
- Time in Zone (Open Arms- %)
24
20
16
g 1
8
4
0 =
Naive Control 25 CWS0 CW100 UCGW 100 AMT  SSZ
162,412, FES 2 L2 A8 (open field test, plus maze test)

>
el
o
o

Al S ojAS Adstal swiss rolle 59| Formalinof] I1HAIZ] H 4
um®] ZH &eo]=5 75| hematoxylin and eosin (H&E) AX3} toluidine
blue G- HAIRE FH ¥ v (x200) .2 st

II
rlﬂru

o IBS7F e AFelA i AEste] HFAlS ?F A3 control T1Ee] H]
0}01 positive control (amitriptyline and sulfasalazine) @ CW (25, 50, 100
mg/kg), UCW (100 mg/kg)IEolA E354 A=z L H]U}*ﬂiﬂ aatt AL &
AETTES
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» Histologic examination

(A) H&E
CW [mg/kgiday)

Haive Control

(B) Toluidine blue

CW (mgkg/day]
Hamve Control 25 60 UCW 100 557

i :"}. ) A ,,."i \‘_'t‘q.-_' :_-
. ..i.l':!u . _,i.' :
& Bﬁl i Lf E"ﬁﬂl ﬁbﬂ iillq T,

T2.4.13. o] 2AsA @A

4) AL25A (GI transit) ¥ fecal number &%
O W WEA(250-350g) $AS AMgsto] dHe Azg
Krebs &o] &7 W& ZA871A4 456 (antrum), 2 (leum), 2%
(colon)®] Huhg AAT & J/4TLFOR 2x5 mme] 37] WS vrErh HH
o] t&2 10 ml 8] organ bath Stefl Q1= tissue holdero|] I1AA]7]3L, Th2
£2 g ¥ :=:°1 24 :L)\z%%W](GraSS FT-03)o] 23t 0.5 g/] 7|2
FHZ 7l 9?%—‘1;—04 IA7HE}te] by slr|gto] 2t & AAJstH, FF2H]
b B9F oF 158 HAS =2 Krebs £ WA=} o€ 7|51 #42 o
B E ’%R}X] Powerlab 4/22 (Adinstruments)2} AZE&|o]el Chart 7.025 ©o|&
t}, AYsH=E HoF SVEA95% O2+5%CO2)E FUA|Z]1Al, bath <o 2%
37+0.5C2 LAsHA A AT
-2 Krebs—bicarbonate buffer (composition in mM: 120 NaCl, 4.6 KCl,
Ca

o
.5 CaCl,, 1.2 MgCly, 22 NaHCOs3,1.2 NaH;PO4, and 11.5 glucose oxygenated
with 95% O, — 5% CO, : pH 7.4 AR&35).

=227 = ANOVA test®?t Newman-Keuls Multiple Comparison TestE0}
P<0.05¢1 ¢ fFolstttal #AstHom, $3e Bu+ EF2FE FAISHIH

El‘

i ok
m>~

No&
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ﬁ]m
JJo LM,
__ﬂ 50
o ol
o
o
R 2

5

1000

100

10
Dose (ng/imL)

8 8 8 8 8 °©

|
| | i
Ll L AL
1 10 100 1000
Dose (pg/mL)
5 AHO] Al 5o of
o BrolEHow 9 FBEY
| 3 0 30 J0IRE
—

& & 2 2 _ 2 2 8 8 8 °©
fual o d : o~ ~ - -
(lo8u03 Jo %) sprynduty UT_ E.E < = {louo2 jo %) apmyidwy
oF f
o _zﬂ
) I
X B
< &l
2 ..
A
M T
T
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B.

— 2501

[=]

=

£ 200+

=]

o

‘S 1504

£

g 1001

£

o 50

E

q n

1 10 100 1000
Dose (pg/mL)

22,416, O] APEAQ 250 T WEE

A W% (100pg/mL oPPOlMBEE 2222 A%l AW 25 404 9
A Z7HA 7.

Experimental scheme :IBS mouse model

PBS

sample (dose -mglkg)
AMT (30 mgikg)

SSZ (30 mg/kg)

1 2

—_

4
@

—0—@ ~

Py

Intracolonic
zymosan injection

SopIHE R}, npuhedoluEE
AZF zymosanC. &2 Yl

o

g, 7¢, 14

()
=

ST (BS)=
e &¢t/v= &

=l

280 A% §% 2
FUF. AR Fojt
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222 9 AEEY 2O ATH 252 F/MIAL

F5eT TERYES ol8T 5% Wt A7 - 3AdEE]

14 (Day)

Body weight
EPM, OFT, Pain
Food intake

A= B76H7] flsh 19-7H
197E 144 &t i A9

3
5]



2t doplHE T : IBS SERES o3t §FAHLY

= Body weight
27

= Naive

E 25 —e—Control

= —=— %0t 100

g —&— &0} 200

z —&— &0} 400

S 23 —C—AMT
—o—S§5Z
—m—YEE 400

21

Day
92,417 A5 H38t

- IBSE {Hrst o] ol HEZ 100, 200, 400 mg/kg/day® 7 Folgt Ax} 14
A 200, 400 mg/kg/day FolToA GojFog BRAZ FrlsHs AoR Uehd.

= Open field test— Travel Distance

O Naive

W Control
=20} 100
=20t 200
20t 400
@Y ES 400
EAMT
BS5Z

Travel distance (cm)

= Plus maze

15
g
s 12 .
s = O Naive
=

83, = Control
= 5ot 100
= 2 = %ot 200
= o ='%0o} 400
E EYHES 400

3 E1LAMT

3 mssz

N :
Iy
e
E O Nalve
H = Control
c %o} 100
a =20} 200
o
= 520} 400
= BYES 400
E ELAMT
=

mssZ

- EHEAY AYh 1494 HolMHTE 255 400 mg/kg/day Foldold FoHor F

- AzmEAd Ay, 14294 TopllEE FE=2 200, 400 mg/kg/day FoATolM FolH o
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ol 270} @ [BS FERAS o] $3 §FPAY
= Body weight

27

2

g Naive

S 25 —e—Control

= —— 70} 100
=] —— 70 200
@

2 o3 —&— 170t 400
_§'- —O0—AMT

o —O—SSZ

21

Day

1™2.4.19. H=wW3t

- IBSE fast Aol 1 FEES 100, 200, 400 mg/kg/day= 7% Foigt A¥t, 4
At 744 200 mg/kg/day FoldtolA feldez BRAZE S7tot=s AR UEH.

= Plus maze
(A) 15

O Naive

m Control

5 370+ 100
8 170+ 200
B X170 400
o AMT
BSsZ

Entries in open arms
(number)

(B) _
£
z ONaive
30
= m Control
(=1 Sx70p 100
= 20
a =330t 200
= =70t 400
@ 10 B AMT
E
= BSSZ

11H2.4.20. & 2+ (plus maze test)

- AR AW A 4QA TP 2EZ 200, 400 my/ke/day Fel@old olHow
Z7H8he Ao vk,

= Open field test— Travel Distance

O Naive

H Control
2370t 100
=370 200
=370k 400
EAMT
Bssz

Travel distance (cm)




Zrtete R0 g,
of, T7ohedol e ¢ IBS FERDS o8¢ §FAYUY

= Body weight
= 27
[}
= )
o .
E —Naive
E
3 s —e—Control
o ——MIX 50
2 —&—MIX 100
2 23 —k—MIX 200
>
2 ——AMT
=] ——557

21

Day

1192422, Al WHst

- IBSE fEUT AFe] nAmpedopHE  2EES 200+50, 200+100, 200+200
mg/kg/day= 17 Foig Ax} 1494 50, 100, 200 mg/kg/day EAZNA fojgoz
BRAL Z7ske Ao Uehd,

= Plus maze

(A) s
g
E 12
E ONaive
5§35 % M Control
=2 BMIX 50
2E
c5 SMIX 100
P =
o= =MIX 200
= BAMT
[ =4 3
i mssz

0
7 14
Day

T 40
=
g
s 30 O Naive
= m control
2 EMIX 50
g BMIX 100
= EMIX 200
g 10 @AMT
= mssz

Day

142,423, =t H = A8 (plus maze test)

- AAWEAY Ay, 1494 aFupdoplEE =EFE 200+50, 200+100, 200+200
mg/kg/day FolwollA folHdog Frlshe AoR YEed,

= Open field test— Travel Distance

10000
E
<2 2000
3 O Naive
E 6000 H Control
° EMIX 50
E 4000 EMIX 100
% B MIX 200
= 2000 EAMT
WSSz
0
1 7 14
Day
92,424, &< 9 9= 28 (open field test)
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r\ti

U A Ad 794 Bpab+EelEE 200+50, 200+200 mg/kg/day FEE Eol

oA golHo 0|5 AR} Z VstAT, 1444 Tpub+drolsHE 200+100, 200+200
mg/kg/day FolwollA FeJHom Frlohs Ao L.

AL o] 1 IBS TERYS o] &3t HAF A A

-2
=1

PBS
WK (100, 200 or 400 mg/kg)
AMT (30 mg/kg)
SSZ (30 ma/kg)

——
1 3 4
] @ (Day)
T T T Macroscopic score of colonic changes
intracelonic
zymosan injection
— Macroscopic scoreE 574517] 9169 3%t zymosan= intracolonic FE 5o 271/
o= AEE FAlO] AFdo]l FEES Tt 44 A H= d, A o], ¥

AE =745kl #lo dHiE wEd.
o, 1

Yol =52 Fol AF9 B/H Hg} 54
(B)

a

0.8
#
= 0.6 "
2 =
@ a =
: 98 =
c =
5 027 =
o =
u . —_
N
FfSSS &8
(O R
(C)
Group Length score Weight score Stool score  Macroscopic score
Naive 033z 058 0.33 + 058 0.08 + 0.10 0.75 £ 1.09
Control 1.00 = 0.00 200+ 100% 167 + 0680%% 4.67 + 153 %
WK 100 0.00 £ 0.00* 0.00 + 0.00** 0.50 + 0.60** 0.50 £ 0.43 =
WK 200 0.00 £ 0.00* 0.00 + 0.00** 0.42 + 0.60** 042 + 014
WK 400 0.00 £ 0.00* 000 + 000 * 0.50 + 060 * 050 + 0.25 ==
AMT 0.00 £ 0.00 * 0.00 + 0.00** 0.50 + 0.00** 0.50 + 0.00 =**
§$SZ 0.00 £ 0.00 * 0.00 + 0.00 ** 0.58 + 0.10** 0.58 + 0.14 =

T192.4.25. F 2 WHeol A A WH3E =A

oF BE tixdolA o Hort fodoer FI7HEHE)
FE% 100, 200 mg/kg/day FoATANA FoHoz FF

o] BAZL AAEEEE Aoz et () Wb go] ol B, We] Wste A%
st ool PR A nrdel 2FES Fold WE fizel el 4B 4=,

Zp, 5ol : IBS TERE@-S 0|83t pain—relate behaviors A¥
1=
=

o A A EZX =A
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i B Wmﬁ ~ © F____m_u N «— = " 7 o
WERMy E g I
Mo |y T ool of B oo o i o
ok g OB NN
=N s = .. o0 iod o Mook
— mdﬂn_rm o
E._ m g o.on_mo ..m_w
mESS® T 7
—_ oY) 0
XN Eq 7O
. © ~
e

- 134 -



(Kimball et al., 2005). He] Fej& W3} (stool score)o] - AP FoishA]
0ro olojo] LA O ZHE bristol stool scaleg ©]83%FE blind test (WA
HADE AASHAT

O @it : % Aol wlwe] AS FFZ] vls) PRFoIH FAT A0 Uehov], Wy
T 2222 Folgt BE ZolA folshl AR A 82E e sk
oh RAC] A9 ARl Ha taReld F7He Ao uehdon], WmE
28 200 mg/kgS Folgt ol M FOHoR AAG AL S T 5 Ak W
o A sk ARl Hsl SEZoIA Aate] SAIRH W4 F5srt

=.
Naive | Control
*#
LN
DL 100 AMT
d 00\
-l-.“' _
DL 200 SSZ = DL 200 ssz — -
»& - =
\-n-*‘
DL 400 DL 400
» L&‘;
82,427, A 9 Hol Jejd Hg}
E2.4.1. % 2 W Feid s} A5
Macroscopic
Length score Weight score Stool score
score
Naive 0.20+0.40 0.00+0.00 0.60+0.58 0.80+0.86

Control  1.40+0.50"* 3.25+0.50""  2.95+0.84"  6.95+1.72%#
DL 100 0.00+0.00%*** 1.25+0.96 1.30+0.69** 2.30+71.58%**
DL 200 0.00+0.00%*** 1.00+0.82* 1.00+0.50**  1.80+71.04%**
DL 400 0.00+0.00%*** 1.25+0.96 1.25+0.73%*%  2.25+7.24%**
AMT  0.00+0.00%*** 2.25+0.96 1.45+0.82*  3.25+71.79**
SSZ  0.40+0.50** 1.00+0.82* 1.45+0.41*%  2.65+7.42%**

=5 #3t 9 Ao HAF A

O " C57BL/6 male 758 AFE s3Hot 45U 52t
TS B0l zymosans FUSHAA FAlo 149 F
of FR-AE SAstA
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PBS

DL (100, 200 or 400 mg/kg)
AMT (30 mg/kg)
$SZ (30 mglkg)

1

>

3 7 10 14 (Day)

4
I \ @ 0 @ Body weight

@ Food intake

t 11

Intracolenic zymosan injection

O A%} : AAZ 7] No] HAFe Wt glo] FAZ
shglon], 49t 79 a2 Hlote] MR

2 BRA7L F7tehe o2 vehg,

Food Intake (g/mouse)

Body weight (%)

192,428, 22 Wt 2 Ao] A= =34

ot o zFo|A9] dFA AllEFH &F
O ¥ © Zymosan©& HIAHZFIL 347 fUF 5 49 2 14U A 4Y T2 F
WEx2AS AEste] 454 AelEZEQIQ] tumor necrosis factor—alpha (TNF-

=
a)E Z73ot%

4 day

14 day

Maive Control 100 200 400 AMT 5SSZ

— — — —

19H2.4.29. tF Ao A TNF-«

O Z3 : BS7F 8E AFANA iFS AHEste] PCR
FE5 100, 200, 400 mg/kgs FoAt wollAl TNF-a 50|

Skod

%

Aoty swiss roll& T
=0 hematoxylin and
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TNF-a
GAPDH
TMNF-o
GAPDH
=4
¢t Ay dixto] Hlste] WimESE
= o =
Hast Ae 2l

=9°] Formalin®l ZAAIZ1 H 4
eosin (H&E) €A} toluidine



o, YA5Z5HH PF (visecral pain related behaviors) &4
O

i

=
L IBS7E GE AANA Tt At ddae @

blue A& AR H @n)d (x200)2=2 s,

I} control T1F°] H]
DL (100, 200, 400
sttt

0}04 positive control (amitriptyline and sulfasalazine)
mg/kg)T1FolA B5Ad ALt HTHAI T} AR A &4
Naive  Control DL100 DL200 DL400 AMT S

2
al
=

O

B, 1 %# 2,
Naive Control DL100 DL 200 DL 400 AMT §82Z
” = = n—
c >
58 : , 5
25 k T,
2

192,430, g =2 AL

C57BL/6 male 753 AFE FFot dFAF0 £3A7] 52t
TS 5ol zymosans FUSH T 14 B9 i oFE& A Foloto] &
715t

PBS
DL (100, 200 or 400 mglkg)
AMT (30 mglkg)

SSZ (30 mgikg)

-
l‘l 3 T 14 (Day)
i S @® Behaviortest

. 1.1

Intracolonic zymosan injection

HMAE B olmdz wh= IHF vA (18 x 13 X 15 cm)Q] £ =& &
108 SoF Ao g eht:= LHZ]—E_Z_ oﬂ£4 355 =Asl9rh 5247F jY
1054 Tz vl Ao ol _9,]—7:101] e A7l & 2 AL APstglet. Zymosan
2 39 dA&H02 RSt o5 Y visceral pain behaviorg et oFE 77t
of AZ F 15Y 7t7Ho7 HEAHOZ visceral pain behaviors HESHITH
FE5ol o3t Y5 (visceral pain behavior)ol&= B2 12 P9 glo] BF
DL BE, AAS AEd o B, WS die] g s 35 8
b 5= FHRYe dE T2 HeR SASKH wE
go= 7]%5}01 ol AddvZ HEr TEA A HolFo WHE

>
0
N
e
OPH

Visceral pain® 2ol 1205} L4QANAE 1A sl ggtom], 72
A WP 2Z2 200, 400 mg/kg Folgt ol FEEA O] 147} 4
Hog ztashs A Slelsitt.
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1day 7 day 14 day

25 40 #H ke kkk & w26
i - _ £
g 20 _— 'E : o E 20+ -
g 5 d 4 - - 5 e » . .
= 159 » _'i_ - - » i { » A:,E E } ..o {_
g _I_ . - % E o209 , » % & 2 %
- 10 - - ™ - =]
E - = {_ { ; 10—{_ . % % _g_ E . {— . - ;m - -
£ 9 - v » £ - _— v » E = - e &
z 0 & : - = 0 . .

T .I\ : J QI: T s L T T 7 - «Q\ & & ﬁq é\ é‘_’
‘{;P(Péﬂ Q:B“Q:S?' Q}S‘ v§‘ & '@'ﬁbo *S‘Q\Q\'\bbo\'@o\r&q R o & (P"“ Q\'\ Q\:L 3 o
92431 WESSHES 53 55t A5 &5 F7t

Hh, FE d &2 4§ (elevated plus maze test)

O s . 714 AR 0l& HIAE (elevated plus maze test; EPM) — AFE otad=

sto] video tracking software (SMART 3.0; Panlab S.I., Barcelona, Spain)E At
&5t ZA skt
O Z¥ @ gz degles dFezo] & 3t Hah gastaly, 149 Aols /9
222 100, 400 mg/kge EoIF PolAL AT
7 oulsg A5 deigls WgoR 1ET AL 3l st deldls g

AN M- O ©°
A9 vl Aol HEE FEE 100, 200, 400 mg/kge Foigt LE FollA
74 Al folHoR FUIsIE, 1444l e WHT FEE 200, 400 mg/kgE
FoAd oA oAl S7He ElstAr.

- 138 —



) o, Ezﬁ.
E - : » EZD_ .0 .
R P — S O < . ¥ .
gE . = - - % 2 ' 3
S JLIFTITT 8T ETLFE rdw
2 5_0 % » i = L) - B
= - - . » - N g
(I} [ ] [ 3 & 8.
- | [ 3
o b b T T T * ED ¥ T ¥ T * #
> & & @ $ F 2 &
& o oFf o F T F T 8
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T192.4.32. 174 A7 nlm HAEE o8t & &)t/ ¢=9] dsHH 2% ¥l

ALt AAFR D& (prefrontal cortes)ol] A2l c—fos T W HA
- i W AAFEEE 9 sfnp G S T Hgt =%

O ¥ C57BL/6 male 758 AFE gdTor dFdsct <ot
Fie Fo zymosang FUL F 149 5 wjd 9

Brletdth. Add F= 5 AF9 did AAFYE HE2S AESHq c—fos

£ western blot @ immunohistochemistry (IHC) staining o=

o}

PBS
DL (100, 200 or 400 mg/kg)
AMT (30 mglkg)
SSZ (30 mglkg)
1 3 14 (Day)
I @ Western blotting
® HC

rr

Intracolonic zymosan injection

O AF} @ gixFof Hlste] MHEE FZE 100, 200, 400 mg/kge FoIgt FollAE

ozzoz Gofoh c-fos WAFol FAT 2L SeIskAr,
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DL
Naive Contrel 100 200 400 AMT SSZ

c-fos D —————

B-actin e GED > b aNp D @

Naive Control DL 100 DL 200 DL 400 AMT $8Z

c-fos in prefrontal cortex

T192.4.33. AAFe] AHAFE wEolM 9] c—fos THES] T

oL 7Y BN DELHE 274

O : A9 3 o /CHH_,] oS HEsle] gl Y F=2E|FAHE (corticosterone)

rr
ek

o] O
20

L oA ARG BE &
Oy Ay T8 § /\3;‘9] h2 AE59 norepinephrine (NE), epinephrine (EPI),

O 23t : NEO| A% R Hste] dzold folsbA aastdm, o

r

==

Ay

=
M
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tel norepinephrine (NE),
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AATY
AATY

e
epinephrine (EPI), dopamine (DP)9] +&2
o)
epinephrine (EPI), dopamine (DP)¢] ++& &%

20004

o
-
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TE

o

1%2.4.35. BFS] oiF W A17F

]
|
=

12.4.36. A9
k)
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100 mg/kg
EPI ¥ DP9
=

=& 400 mg/kg
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Norepinephrine

Et. sfiutel 9] BDNF &g =73

O Wy A = A di=E AEctd ZELHsIER et 7 =4 dHs A

Ztste]  AAAYARJA (brain - derived  neural  factor;  BDNB)E
immunofluorescence (IF) staining& ZA5H4t.
O 23 @ sintd e 2ol o] 23S I3 A 23t kol Hls tEaolA
=]

o] BDNF ®do] At e gelstly, WMHF F55 100, 200, 400 mg/kg
S Bt #oA BE o]FZ o2 BDNF 9do] Z7lst: AL 15kt

Hoechst BNDF Merge

.. o

Naive

Control .. DL 200
N . . o
SSZ

T172.4.38. AF 9] W] o sfurddefAe] BDNF
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Development of whole food type—functional food acting on multi targets for intestinal health
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A5 Yol 79 e $2@) ZAIAAZ & ZeH(g) &%)
g 164.17 37.27 22.7
A+=7] 489 4458 9.12
Q 66.2 8.77 13.25
=7 115.3 10.04 8.71
H| 712 59 52 - -
H25.4. 1FYo], HHEHE A& £FH
5ol W (AH]E)
ARRHQ 3] =2t
o Ef HES Bt Bt HES Hajot 2t
A%5H=] AL Mg Rk, HAS: F=
AE Al - go%])%é (HY, 3ol Au Js=x3
= H
TEUE grem wzgo) my (guA)
TEH ot @A)
7| e} A AL AlEYERR £

(3) WRF A TF IS AR
- MERL Sl At ofF o R AASHT glon, F4 MuErE hgHoR FF
W 4 g 434 (57 B dA)E 9l sl
- webd, FYATReY A2 20N (B57 A7) A492
AES A 5 o Wore RAGL WHT] A FF| e AR e,

(7 ©]&: Dual purpose
A8t sdol B8 otxElst A9, A (F, U&E)

@ A
@ Ata-&/=H§: stA A=§
h AH]
O E9: AHE~AA, pH (4.5~7.5)
@ d7r4=F 650 ~ 3,000 mm
® LBF7]2: 18~30C, 1838 &3 3TColstolA @77t A87hs
@ YAAA: Tl 72y, 2% (Highworth), TH8% (Rongai, Endurance)
(th A =4
O FHE WS F
@ TEF: 12~20 kg/ha, £7F (80~120cm), F7+ (30~50cm)
® =H3H
- oIF: @7kl R, SRS Hhel R
- . AZF Ay, 59 So] By

>

@hH A
O AEF 1 A 2E/ha), /&7 UE/Ma)=EA FFRED Ax2) A9 B =5, X8
B (2~TE/ha)

— Lablab purpureus ssp. unicnatus (°F ZAFE) @4o] (40 mm x 15 mm)
B SRR L ] = b

— Lablab purpureus ssp. purpureus (HuiE) @Zo] (100 mm x 40 mm)

- Lablab purpureus ssp. bengalensis (Z{E}E) @Z4o] (140 mm x 10-25 mm)
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* Qb opAjo}

® 7143,
(uh FA A4

© 79D Ash ARg D gL AT 3.
Z2Zo| w2t 24, 1~2.5E/ha

@ FA5T

— I Aetsty

H 10 = 1=

HAA| 2n=22

o

a8

rlo
Jo
e
ol
=
fo

AE7| 27N e vt srtel A digAE T F5eR o
= ¥5 <t

|
N
_>|‘1_,
Am
o,
o r:
o
ro

9] Koala&= FHstlor, tiffl 7Hed Qe F5= 3E5 2ol g FuH
ghe 369 FTAE SHHsto] AE7|x7|Hrte] Agst
H2.55 WHHEE £F
LGN AL
_ _ 9ol (CPI 17883 , gl—/\ﬂz_, A E_Q_, HH/CH—'EL, TFZFA Z_-" =]
Ronga1 —(2__’1_ (1962) iﬂ]j H (a]z ) lolNe) ]' o 1T1x, B2 0o ”4 T
oFshA, 100520 g)
) ~ dHolr Lol (CPI 30212), RAZ, ZAAEAEL, AL 5
<1, 1008% (25g)
- ZE (RAH 4 r Jbs, TF B NSF, @ A
Koala 25 (1995) e ‘o ko : . o
), Atag 32 Rongai®t Highworth®] 70%
Endurance 25 () A £, 10085 (18 g
H®2.5.6. AT pu/Hq AR
No. | FUX / AIR7|H A=l /78 | BoXAst
1 ol 9 54 HE (Bg8) (3.0009/103) o
2 L WE T (=4t $HeFAl) (4,0009€4/500 g) 25
3 a]= NPGS PI639278 - Lablab purpureus - Grif 1246 - India (25%) <
4 S AusPGRIS AusTRCF116883 Lablab purpureus Rongai, Kenya -
IT183719 Rongai(Austrailia), 1T223647 &Z(3t=),
5 =4 [T223648 23 (st=) A|8]Z(Lablab purpureus subsp HS
sARAdguag 208 &5 (9 s - Tr
6 ol% (x| 0f) {%jdgn Bean/ Dolichos Bean (Lablab purpureus L.)-Arka wo
7 32 AusPGRIS AusTRCF309762 Lablab purpureus Koala, Australia -
* S5 AusPGRIS= W= NPGSet 5ot Al7]o SIS stlont glilo] o4 o+
A
Eof—
E o
Ewr—+
&
-
F
s
92.5.2. ofgfn| 5ol
- SN BAEOR WS MRS JLE Ae
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1%2.5.4. v]=r NPGS PI639278 — Lablab purpureus — Grif 1246 — India
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19255 2 ARG HAH
ABlF 1T223648 =3 (Rb=), 11223647 &% (§=), IT183719 Rongai (Austrailia)

i

(4) W% =) g )

- gEldEld ASste METE RREEYeR Sl dgoR Apely] A
E59 (195),

- APl shagh 2AE Agstel FU) A (A FPAFR, AVE GIFAE
A, WEFE AeEst 2 FAIRR Est B BN A TS
sl Wast e,

- AepRE @A, 93], mReDE BAst] ARA WERY WEE} ) BrtolA
27 ulg glol 71 4 Ut AU S AR GYAPHAY A ATADE
So) Sl (196). Lyt WEFE AW DY dorbs wh, W@y wErs

Im A% Fol2 AYstel 47,

- Al AAste el A AR wujshs e 30 AT 4 glou, of
109 £85E Aoz Hre 7] BE Age] WA S,

- upebd, B AgelA: e 4ol Msd AnAl MEEE Fgstel A7 U ABE
A,

- MEEE S FAT BT FAE APISAEGA. L e B4 F 3495

B64aTE 0] TS FET.
- @ Mol MERo] g
ZUOR AE o SUVYE BT

2 19PHE A0E 4+ 98

AZF 3,000 kg7t A= 7l FUHlE AlE 1
T e Ao oAtH. ol dut wie] thrlo] 2uj
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- 7IREHY TH AAE 242 A4 fERES olgste] A2 F 47 2 g9 7IEA=R
of T/ 15 mL& Alo] no|A 23}t AmE THE.

- mto]2 231t AgE TG A7] (EmulsiFlex®-B15, Avesti)Z ©]-&35to] 15-20¥19] 17
Y ESE AA Hulg @99 JAATE A= Ukedt A= T

-3zl &% FH s 7 YL dAEAr] (ELSZ-1000 Dynamic  Light
Scattering, Otuka Flectronics)E ©]-835}o] Ax=27E 4.

(2) EFEE A SH 272 e Auxsd e &4
- AFo], Aok MiHE 2 ZEFH ] LC-MS/MS B4z 7k AAg
- mfo|a 23t M FH ALt Ykedlet dA SH AE A7 22 XA AT
=AY (Mini GeBAflex—tube Dialysis kit (1100 (MWCO 12-14 kDa), Gene
Bio—Application L.T.D.)& 23
- Agd FE AW AEE LC-MS/MSE ol&sto] Alte] mg W= ol diste] &
P Skels

(3) SF=G 4D FH 249 g ABEY 53
FH &

A 7FFEAl= 10 mgS methanol (HPLC grade, J.T.Baker) 1 mLe]] ¥

A
=
HAE 308 Bt 71t o] 89S concentrator (Concentrator plus system, Effendorf)
S o]-golo] 308 Bt 8l methanol& STHAIA AREH F FE A=2E Ua.
(4) EFEg M9 TH A2 FH Au5sd & 43
- 2= 717F mpo]l 7238 A7 (Micro—Wsa, Micro—Dio, Micro—Dol) @} Y3t A&
(Nano-Wsa, Nano-Dio, Nano-Dol) 250 L2 3 mLe pH 1.2 ¢ pH 7.42 ZAH
A Aldgoa 2t e AYdS AP BFE &4 2712 37C, 50 rpm oW, WEH
AEEAL] 5 =HS A5te] 0.5, 1, 2, 4, 6, 12, 24 Aol 1 mLe] HEH ARE
Azt AYAASE AFT F oAl 1 mLe] A dE4E 7t
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Alm Az

aFPole] 2 ®EEAQ sinigrin, 4FeFo] 2 mEA

o =

L-Pipecolic acid #F& (Sigma-Aldrich)& &l

T2 A Zxste] water (HPLC grade, ]J.T.Baker), allantoin methanol2 A<

of AFA Ar9 i sk 10412

HEEUY A

¢l allantoin, MHEEFC] A FEZQ
o] sinigrin® 24 1 mg/mL<]

=2 pr=olo

=

@ WX EZE4 (internal standard, 19)& EJSH o] 54 &N
— 48t curcumin EFEE (TCDS methanold] =9 curcumin® 24 1 mg/mLe] FL=

Az &, olgde= 3Aste] 1 pg/mLe WHF

R
x4

=2 AMAa.

A=E

gollof] WEEZEEHC] 500 ng/mLe] HES AlojA HEQLE.

-
=
o
5|

4}

©

® AFA 9 A= AA

- HAFA BERY A= BFEEA 10 pLof WREFEES 24 o]5d 89 10 «
LS 7tet & 3023 #d Zstetgls. ©f Al 2 pLE LC-MS/MSel F<lste] A
= 5 72 AREEY TLE AN, 4 AREEY A 5= 0, 5, 25, 100,
250, 500, 1000 ¥ 2000 ng/ml °©]2-2.

- AREEE T FE MR oJTE 89 10 wLE ¥ AEEE T FF AR HER
TE24E 2T o)l5d &4 10 uLE 7FE ¥ 30%3F o+ 23ekls. ©o] AR 2
pLE LC-MS/MSell F9dst] A= F 72 A3EH9] =5 EA5Hs.

-2 A A= FE A AR 10 gL WRESEES S o5 8 10 «
LE 71t & 30%%7t «+d E3l6i3la. ©] Alm 2 pLE LC-MS/MSell FYsto] A
= 5 7 AREEY FEE A6

@ Az

_ =

H2.5.7. Mass &4 =4

M/Z ion pair CE (Volt) H| 11
Sinigrin 357.8/96.7 20
Allantoin 157.1/114.0 8
L—-Pipecolic acid 130.1/84.2 14
Curcumin (IS) 367.1/148.9 14
— collision gas : argon
— capillary voltage : 5 kV
— gas temperature : 200° C
- gas flow @ 14 L/min
— Nebulizer Pressure : 40 psi
H2.5.8. LC 4 =4
0.1% formic acid ACN Flow rate (xl/min)
50 50 50
- ol&4A (Isocratic elution, S-8Uj82]; Acetonitrile (J.T.Baker) Formic acid

(Sigma—Aldrich))

- Column : ZORBAX Extend-C18 (3.5 gm, 1.0 X 50 mm)

— Temperature : 35C
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— Injection volume @ 2 xL

©® Azo| raFust d% 9 1%

- 3 RAY|E Fole] eFUste @ A% 1 Yol 700 nmrE PAre] 2717}
_Eé

Zolov] Fdst Ak oF 389 o]

- 1 U2 Bl U ASE & An Aok WMETL

717k Z9ov] Fust At oF 559 AfolE Hel.

600 nmtlZ A4S =

- U #43LE StHA thHEAR]4 (Polydispersity index, P.D.I) 7} Yolbxal o]&=

Ake] F717h Aneh FAAEL vebd,

%259, Y4717} dolazsiE Azet sl o] Zejsisty £4

0]
=]

size reduction Size (nm) P.D.I Zeta potential
Micro—Wsa" 2067.2 + 272.7 0.426 + 0.232 -11.33 + 0.22
Nano—Wsa? 7414 + 101.7 0.243 + 0.116 -2.87 + 0.24
Micro-Dio® 3065.0 = 779.9 0.555 + 0.453 -30.15 + 1.03
Nano-Dio®” 634.2 + 99.58 0.374 + 0.028 -38.67 + 1.71
Micro-Dol” 3206.1 + 251.01 0.963 + 0.515 -22.21 + 0.02
Nano-Dol® 689.3 + 80.23 0.418 + 0.115 -22.21 £ 0.02

Vompola sty 1], P vty n3yo], ¥ upo]a st
mfo]a2ste WEE, O thlesty WEE

(W) 23Yo] — Sinigrin
O 2724 A%

— Allyl isothiocyanate (AITO)«= 7]5/d&°]7]o] LC-MS/MS=& &40

] xfor 49

UL B )

o=

st Arer, 9

|
— Sinapinic acide W30l & o] 31.86 ng/g o2 wj$ Hol HE A Az

AEEAS LC-MS/MSE BA57] oL,

— Sinigrin2 Allyl isothiocyanate2A] IlFyo] & o] =of A

@ ##E=4H HZA

d

o

- Sinigrin EFAR9] ATFA A4 R? Zro] 0.9945 o]glem™, 0 ~ 2000 ng/mL H$]

ANA AAdde Herd (2H10).

OH

2 oK
N H;CO = - Ho Lo
,//\\/ QC - o HO S ‘;{go
~g HO OH
OCH; |

Allyl iosthiocynate Sinapinic acid Sinigrin

500 1000 1500 2000

92,511 25 Yo] A HEE4 FHO| FX0} sinigrin BETAE HEA

® n&yolo] ARATI} WE BAo] WE Sinigrin WE P4 W

v5o] 7tEAIR] SHtE Sinigrin®] e 778.45 pglg ©102.
- pH 1.2 @7ote Micro-Wsa®t Nano-Wsa©ollA4] Sinigrin W& %
(14911, ®£10).
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o

- pH 7.4 @Hot] Micro-WsaZt Nano—WsaHEt} ¢F 28 =2 HEES B

pH7.4

Sinigrin

pH1.2

[
[=]
N
[
(=
]

= Micro-Wsa
-= Nano-Wsa

—— Micro-Wsa
-+ Nano-Wsa

X
[=]
3
ha
T

=
o
1
-
L=
1

Cumulative percentage
release of resveratrol (%)
)

Cumulative percentage
release of resveratrol (%)

(=]
=
=

10 20
Time (h)

(=]

10 20
Time (h)

112.5.12. pH 1.2¢} pH 7.4 2ot Micro-Wsa2t Nano—-WsaollAl &4
= oFAF H|W =

o

sinigrin®] A|7te]]

H#2.5.10. pH 1.2¢} pH 7.4 2ol Micro-Wsa2t Nano—Wsa ol A]
£ I Hlu

HZH sinigrin®] A7k

pH 1.2 % _cumulative release pH 7.4 % cumulative release
Time (h) | Micro-Wsa Nano—Wsa Time (h) | Micro-Wsa | Nano—Wsa
0 0.00% 0.00% 0 0.00% 0.00%
0.5 2.38% 0.64% 0.5 0.94% 3.51%
1 1.89% 4.17% 1 1.39% 6.62%
2 8.45% 0.95% 2 4.26% 7.54%
4 9.45% 7.79% 4 4.96% 10.61%
6 12.83% 8.40% 6 5.53% 14.18%
12 14.26% 11.17% 12 6.52% 15.06%
24 15.27% 13.61% 24 7.35% 17.44%

(th) AteF — Allantoin
D ;(]ﬁ‘:'ZT /\-]Zq
- M—OEJ SGAAE29l allantoinl 2 A EEZ AA

@ Ax

AgEA]

H o

- Allantom HEFA RO

el i AR et

Al

[e]

O

O

NJLNH

ZA14 R? ZFo] 0.9986 ©]lo
(1912).

=
»
c e

7192.5.13. Ateko] zE-EA Q] allantoin9] :,Lg\_é} é{llantbiﬁrﬁ—i—/\]ﬁ

3 AFeko] Q1z137|9F = 34 w2 allantoin

— AFSF 7}2 allantoin®] o&F2 74.08 pg/g ©

Alze] e

W& P st

- pH 1.2 gFot M1cro Dio®} Nano-Dio9|4] allantoin] J%

("13,

IZ11).
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- pH 7.4 @&Hotg] Micro-Dio2} Nano—Dio?lA] allantoin B& A9 2ol ¢l
pH1.2 pH7.4

-
n
I
=
o
]

—— Micro-Dio
-=- Nano-Dio

- NMicro-Dio
- Nano-Dio

=
(=]
1
=
i

I

Cumulative percentage
release of resveratrol (%)
Cumulative percentage
release of resveratrol (%)

=]

10 20 10 20
Time (h) Time (h)
T1%12.5.14. pH1.29} pH7.4 g7ote]l Micro-Dio?t Nano-DioolA W&5
allantoin®] A|7te]| w2 QFAF H|W TIEf

= o
Q*N

i=]

H2.5.11. pH1.2¢} pH7.4 g7gote Micro-Dio®?t Nano-Diooll4 &%
Allantoin®] A|7to] whE ¢4 vl

pH 1.2 % cumulative release pH 7.4 9% cumulative release
Time (h) | Micro-Dio | Nano-Dio Time (h) | Micro-Dio | Nano-Dio
0 0.00% 0.00% 0 0.00% 0.00%
0.5 1.41% 2.00% 0.5 3.00% 2.21%
1 2.719% 3.47% 1 3.97% 3.25%
2 3.75% 4.65% 2 5.15% 4.21%
4 4.66% 5.48% 4 5.67% 5.10%
6 5.03% 5.73% 6 5.99% 5.48%
12 5.17% 5.89% 12 6.27% 5.77%
24 5.27% 6.01% 24 6.55% 6.07%

(2h) ¥WH% - L-Pipecolic acid
D 1] 11 A
- H—Hl?il:r—q] /4= L-Pipecolic acid= A #=H A4
@ Aur=d dIA
~ L-Pipecolic acid EEARO] AAH A4 R? gko] 09633 o|glem, 0 — 2000
ng/mL HlelA 2d4de vebd (2”14,

@ WHEo] AT r|e WE shof WE L-Pipecolic acid H& A =35}

- WHE 7t2A R -G L-Pipecolic acid®] a2 80.18 ug/g ©12.

- pH 1.2914] Micro—Dol# Nano-Dol|4] L-Pipecolic acid W& Fo] Aol= ¢l
(™15, ®12).

- pH 7.4°14 Micro-Dol# Nano-Dololl4] L-Pipecolic acid H& /el ztol= §l

O

- pH 7.49149] Micro—Dol# Nano—Dolo|4¢] L-Pipecolic acid H&&°] pH 1.2 X
o

=
ar

i)

.

— 154 -



y=000652¢+ 03701

Pip.Acid Calibration =063

OH
N x
O 0 500 1000 1500 200 250

Concenraton ng/

1%2.5.15. WHE] 2132521 L-Pipecolic acid®] F+x2} L-Pipecolic acid BEFEAm2 HFA

pH1.2 pH7.4

=2
(=]
]
-t
(=]
(=]
1

=1
o
1

B
<

—— Micro-Dol

e+ ‘MareDol - Micro-Dol

—= Nano-Dol

]
'O
Cumulative percentage

release of resveratrol (%)

Cumulative percentage
release of resveratrol (%)

T L 0 1
10 20 0 10 20

Time (h) Time (h)

o

=

1382.5.16. pH 1.2¢} pH 7.4 7ot Micro-Dola}t Nano-Dolo|A] ®&% L-Pipecolic

acid®] A|7ko] 2 QFA Hlw TJj=

H2.5.12. pH1.2¢} pH7.4914 Micro-Dol¥} Nano-Dolo|lA ®&%H L-Pipecolic acid®] A]7te]l

O

pH 1.2 % cumulative release pH 7.4 % cumulative release
Time (h)| Micro—Dol | Nano-Dol Time (h)| Micro—Dol | Nano-Dol
0 0.00% 0.00% 0 0.00% 0.00%
0.5 2.80% 2.62% 0.5 2.21% 3.09%
1 13.23% 11.49% 1 12.22% 10.14%
2 14.74% 13.56% 2 21.76% 14.92%
4 22.63% 33.37% 4 27.12% 49.35%
6 34.12% 37.91% 6 44.90% 59.31%
12 42.17% 47.44% 12 63.08% 71.99%
24 53.09% 32.75% 24 73.46% 76.80%

gt 3 7127]1E70E (bioavailability, taste masking)

o]¢] MBS Sinigrine ANEZEZ HH
ololl Rt Sinigrin®] g2 9Jste] LC-MS/MS 7IH& o|-§

ot

bl 2

— MS2 scan 23} (-)-mode®l| A Sinigrin®] peak (357.8 m/z2)E AoJH-=.
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Fragmmstor Veltsgs 350 ColisionEssegy 0 Lonowtion Moda  £5

<10 2 |*-ESI TIC Scan Frag=380.0V Sinigrin 1ug-MS2 scan-2.d
| |
0.75 [ |
0.5 |
0.25 |
u : -
K 4 G . § R [l PR [ RPEPRN: | 1
03 a Gnl?n?s iﬂ?&s .ﬁ:cqmsntmnzl'ima {min) i .
w10 -1 [-Es1 EIC{357.80) Scan Frag=380.0V Sinigrin Tug-MS2 scan-2.d |
al f
I'l'b‘II l..IIII
| 1
& I| L
| W
ﬂT._v s { ke N S P il W il e N |

o, 04 _ 0.8 B 1 1. 14 16 18
- Counts {‘lﬁﬂ VE. Acquishlunzl'imv min)

2192.5.17. Sinigrin®] MS2 scan

— Sinigrin®] parent ion (357.8 m/z)22XE 257.8, 96.7 m/z9] product ion FA.
(Collision energy(CE) 20 eV)

= I L L T S —
FTE

(& W
* -2
1 e 1 D e S e A BN (D ™ g it s 4
Bw

I
wm
Sk =
1
f i
12 -FB Pt b 108 T 0 . K- F e T TN T+ ™) i o o e 4
i L]
I
o e
h - |

W o— : .
rp? -1 oot o (0 1 608 i, - S g S 018 ) i gt e 4
wim

W R T I'IH‘Iﬂﬁﬂiﬁ?bﬂlmﬂﬂmlﬂ]‘l?ﬂm)ﬁ]ﬂlﬁﬂﬂﬂ]ﬂ H!ﬂll"ﬂﬂlﬁﬂ-ﬂlﬁﬂﬁ
Commra . s s

1%2.5.18. Sinigrin®] product ion

Jo] % Sinigring LC-MS/MS2 AFst7] 9t FHo=z 357.8 — 96.7 <
#ol 23t CE 20 evE ZAA.

(th 154o] £ Sinigrin®] F5HS LC-MS/MS 7|H-& o]-&olo] H=F

- IFYo] 100 mg= Methanol 10mLe] ¥ & &1t ofYAE 2% ¢, 22 ¥©F)
o] Z|Hog 108 F¢. gAHE7E o]&ste] 4T, 5%, 10000 g2 Y& ot & A

= methanol 5 mL& A FEZ 27|17 RE solventS AFZ AF. o]5A 5041

E 91 & Ao 3 UHAEY (1&, 3000 g€ ot A 2 yLE LC-MS/MS=

24 YREFEZAZ Curcumin AHE.
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1 -1 -ESI TIC MRM Frag=380.00 {** -> "*} Binlgrin ETD 2000ng.d
8

2 M R

i 1.5 5 g 4 il i 7 7.
horx Euuﬁh (‘el vﬁ.ﬁl‘lmullqllar- ?IME- ?hun BE i
T Cpd Z: SBinigrin-1: -ESI MRM Frog=380.0V CIOfn20.0 (35780 -> 96._
3 6 040
371
2 ="
'.|
1 i
y. b,
& ot by
ot L a.,ﬁﬁ t‘é] 1.'% E.I‘Ll:Tuiljlﬂl'\. ?Imﬁ'?lmn LSV 15

Cpd 1: Curcumin: -E5] MAM Frag=320.0v CID@E14.0 4"!-3'.*.1& o= T4l
1.488
34#@
! |
I| |
_l_ll"-_

T8 B8 B il ek Ty 00 7 78

w10 -1

& M &

1%2.5.19. FYolo A FE&T Sinigrindt WHREFEH O LC-MS/MS A}

- 2FYgoloA FEH Sinigrin®] o AA4F 23} 778 ppme] BiE =&

(2) 1Fgolo] & Ak 7| o8& flste] 1FolE Eudragits o]-&ste] H-87d 438
- T3 Yolrt tiF A2l pH 7.0004 @& oA EE Eudragit®S5100& o]-gste] T
5t
.

it

- aFgolo fH FAHAE Sinigrine 7HEES|E DR Ethanol& ©]&
- Budragit coated Wasabis WE+x W2 33 72,

(b Eudragit &8N FH]

- Eudragit= Ethanol] 100 mg/mL-& 1100 rpmo 2 18A|ZF stirring ¥, A& AAE

Sfste] Aol 1470 WA,
(W) 1xyo] 8o ZH]

T o LT T

~ 1%o|Z Ethanolo] 100 mg/mLo] FE& 4lojA ZH].

- Aol F9 1%, 5%, 10% °f iF=<= Eudragite ol 3704 279 48319

Zolg WE.
- Eudragit #2847} 5ol E28N02 #19] HEE 4
o7 AL stirring.

Tlo

¥2.5.13. AEFE IFYo] AX H-E

S 2A]7Hs<SE 1100 rpm

- 1% 5% 0%
Eudragit E&8H 0.5mL ImL 2mL
IFYol HEFH 19.5mL 19mL 18mL
- JFolet Eudragite] #AsH &3t SH2 AFAXE §519 Ethanols BF
2]
=

o,
&
oy
o%
-
l"l r
par)
(@
2
X
K
r <]

- 7123 1%, 5%, 10% &3
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1% 5% 10%

92.5.20. &4 1%, 5%, 10% F837Y

2uo] 712

dege! 1, L5 o),
192.5.21. 2FYol, AeAd

d 1Yol 72 H H

(@) 432 (Hydration)
- in vitro X in vivo AEL Q54 FEYAAES LA R wHE,
- eI IFYol2A 5 mg/mLe] HEZ PBSO| AL F 1.54]
Hetel oA 2 o] YE 4.

1% 5% 10%

092522, 589 Aee] AgaY 15yl

— Dynamic Light Scatter (DLS)E ©]85}o] ¢HHH #4378 1

: Fuole] Belstey £
Ae BAY I8 A T AxA 7]} EAASE (Zeta potentialE AT AFYols= &
A (H)] BHASHE w=d ®EW| (-) HsIE We Eudragitc= Fdo] WA &
=9 13yolo] EHAs} ulAgLe.

T2.5.14. A8 pxyolo Ealslety AA

37| (nm) HEHASE (mV)
=0 100487 30.24+1.873
1% Ag7E 71=2o0] 2367137 -2.31+0.67
5% A47E p=o 2044+126 -20.34+1.23
10% 2858 15Fyo] 27384161 -15.72+1.32
(3) 5ol A4+ P& A9
- i &4 (pH 7.0 9 74 (pH 1.2) A 1%, 5%, 10% 483" 15Fyo|2HH
Azre] whet HEEE Sinigrin®] S LC-MS/MSE o]86to] AeFr g}
- 1% 838 1FYol=

T pHollA ®% Sinigrino] 7o W&EEA] 2% th = zjolr}
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1%

| !
P ! L
L% e
& m

i

.

“- [~ =

]

5

J

1"
[ T T ..fll-.ﬂ_
& £ 2z =
= = = =

(%) unBiuis jo aseajal
abejuasstad aanenLINT

Time (h)

4 2%

1

A
=

=
=

ks

192.5.23. 1% B8&32% 5ol pHel whE

pH 7.0914 24A17F &<t 80%7HA] Sinigrin®©] H

Yole
pH 1.2914+= oF 20%T HE5 2.

Sl

- 5% I

- pHT.0
== pH1.2

5%
mmmme————————————

e 2 8 ¢ R °

{25) uBims jo aseajas
abejuasiad aapemuns

Time (h})

1-2.5.24. 5% %

L H A7ho]

5=

H

¢t 15% 1Igte] Sinigrino] W&
]_
[e]
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)

-
=1
1

Cumulative percentage
release of sinigrin (%)

TR25.25. 10% 43 nF0le) pHel whe FE Y Az

- M9 FgTY TEYeld pH ¥ BEAY AT 5% FEIY TFYot bY L
AAE Bl F71 RE HFL 5% F§2Y DFYolz APetr BA,

4) F§29 1FYold A} 2D YA B

- A& AZAH 5% Eudragit F-&379 AFyolo] AzrA7|7F 2ym=z2 Aty ©Et, 13
Yol 2 Fudragito2 7sh] A REfRoR @l o 2%S. B4 2d vrdelt
0 5% Eudragico® 79 5 Belsiobd 54 5ol H% $879 vrdold

nmte] 7|2 E.

#2.5.15. HASHE 5% FEAY 5ol U] W A}
7] (nm) A (mV)
Yol 706.66+21.01 -16.15+0.38
FLIe 350 781.15+102.44 ~7.21+1.01

- F83yg aFgolo] A2ty ]l Ae3y 1o VRS {4 vialo] ol A2
of £ gtd HACoR 37|, EHASH D &F-H Sinigrin®] 4 %

FE2.5.16. A7to] w2 AeF8 pxdolo] AxAr|, EAASE ¥ Sinigrin -3
Az 27] (nm) HEHHSE (mV) Sinigrin -4 (%)
071« 781.15+102.44 =7.21+1.01 100
1714 1123.96+85.42 -9.55+1.14 67.38
2714 5061.83+1556.80 -17.82+0.66 9.76

(5) Eudraguard& ©]83t A-&38 1ol A FH|
— OJoFE-8 Eudragit 4l 24]E&-8& Fudraguard& ©]8ste] M=z F83Y 1FJo] Ax

o7,
- IFYolof FFH Sinigrin®] ZIEAE 9] Y8 FudraguardE Ethanolo] =9
Eudraguard TR S=H],
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- Fudraguard®] FFole=

Eudraguard Biotic 1 g&

Eudraguard Biotic> <
3] == AS =3

Powder Eudraguard + Ethanol

AA 7tEAEHR 9E oS Ethanolo]

Powder Eudraguard + NaoH + Ethanol

71%2.5.26. Eudraguard Biotic®] Ethanol &

Control, Biotic, Natural 37Fx]7} ¢91.©™ Control?} Biotice <H
A4, Natural-S A AE] (7}—?)%1.

=
2AxE

2 584 i!ﬂ‘»ﬂol‘ji Ethanole & =2] ¢rol NaOHE #H7}stod

o]

e A3 A
- Ethanol& ©]8ste] Eudraguard Biotice ©]8sto] 458 5% F8IY AIFYol& A
Zotal =@etela B4, o Sinigrin®] e A9, A Ad 3.
- AR 2 9 F 5 J H¥ g S100 9 Biotic AW H <A AAS] B 4 =2
71, Aet 491 2 Sinigrin o] F2Jgt } 171 8=
H®2.5.17. S84 Alde A% 83" 5ol JdA=r] W mHAsSH
. . . Sinigrin Content
Samples Particle Size (nm) | Zeta Potential (mV) (1 ¢ of Wasabi)
Non—coated 3316. 95 = 346.13 -19.36 £ 0.92 778.45 g
S100 Coated 3363.34 + 42481 -17.87 + 1.59 -
Biotic Coated 2410.96 + 199.28 -19.76 + 0.64 -
H2.5.18. Alte] w2 AgFE vFyolo] A=A (nm)
Sample Weeks 0 1 3 6 9
3316.95 + 2572.84 + 3329.54 + 4279.7T £ 1693.84 +
Now worizad 346.12 244.14 410.35 461.24 234.48
3363.34 + 2497.36 + 3208.14 + 4226.24 + 21848 +
5100 Coated | ™45 81 129.95 230.74 403.13 505.83
2 o 2420.96 + 2365.92 + 2772774 =+ 3263.08 + 1928.22 +
Biotic Coated | “"jg9 g 138.56 313.10 372.56 440.98
H2.5.19. ARte] mhE FgEE AFgole] IS (mV)
Samples Weeks 0 1 3 6 9
Non coated -19.36 £ |-14.96 + 1.96/-19.36 = 0.39|-21.43 + 0.75/-15.20 £ 0.97
S100 Coated |-17.87 + 1.59|-14.45 + 1.22|-15.74 + 1.03|-20.08 + 0.64|-17.94 = 0.57
Biotic Coated |—19.75 + 0.64|-12.08 + 1.34|-16.05 *+ 0.86|-20.39 + 0.58|-18.27 = 1.22
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H2.5.20. A7l whE AR AFFol9 Sinigrin o W} (%)

== MNon Coated —8— 5100 Coatad — Ewdraguard Biotic Coated
140 4

]

Samples  [Weeks 1 3 ] )

g

Hon Coated | 100002 572110551 £ 828, 10202 & 587 (86.20+ 260

| S5100 Coated (108412 25010520070 8307+ 234 (8006+ 383

Simigrin Content |%)

&0
&0
40 Biotc Coated 1MV E 044 MEST 167103265 345 [BR192 24
bl

- o2 AEZEYr 2 AFRI7FSTE Biotice®2 FHSE SECG AlZ JHE U)&E % =ot
Ho ]_

=. 7‘”1/“ AR A A= 19 el BT FRAR Sinigring S5k
anE 7HL

ot =] AR 2AF (BAAIE)

- 201349 71F AAY ARVSAE AL = 144099 AR o7 AFY] 57 7549

rio,

= ol 'ag™— o ©
Solol (13026), A 7154 AR oF 49%5 Afel Y= Ao TAH
EsssaT
27|07z \ E—
1Az IR

Hoh HZ65%

- B3A] A A7 AE 2 dRA, Z2Ho|E A AojHdf & H2 4 3
o, NEIAF L= FFEL oY, H2SAYI LS F2FEE, olHxI FE55 5
o 9
B2.521. A7V E 0% d=
Sub- _ :
Category A MEANAH
Category
Gastro= | SMAN - op o MEg AT AEFEE
intestinal
(GD Digestive B olE 23 2zu
Health function
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olATESE Y, FEE L,
Colon health | &= A THEZF G Fakit | gyes AvdeSe]agdEg
ALz gEay, FERA e
szl A9, Aol f
o} A ol A 7ISHEIE
(Frobx /oA ]:‘rtv? =, Baad GA-900
. —g;in}ur L}_/]\_§]_/\4ULE:41/\EE] ,
Colon function s v CEEATES ol awtE S Y Eee gy
o 52l o] A -G Holy Al = Rt e R T=4H1T,
. T oI, = Ay g]_:i]]__}\ 7%57’]‘1]'1_“9‘1—’4.]—15}—]?‘13]'
improvement | wm a o] & Mg Aol A L=t Sty g e,
=2 oI, = o 1T, o X]'%’E%E]ﬂ%
ohgtrlolA, ol mH/A AL FEE,
AR, Ee e )

12.5.22. syt F7A% A& Portfolio

[e) T
_ FoHler 307 A
Category Sub—Category A=S3 A=
Stomach Health oa=zof 2 OFZ O AT T uh A~
: : Digestive function FAAE(ERAE) Hlg]H §4

%}éls)trlczllggftsﬁmal Colon health Az 2 A AZ T A
_COIOH function (Q—ioﬂ ;8_%1_ O]—EE!_]_—%E{/_\_
improvement

- frdHlEE 3Ad = AlEeE A% 27k ke HER
- shibe OfEUEHA dAAIEFLR Holdfet HRrs wheH' Y VeAdE TP Al
o, O sl ZREl] QEA’ AlEY.

-5 et BE ARVEAECE F7154 (main health claim) o2 WiHESE dAZo] =
= & 7 3F. T2 4 2 et Al B2 & 4 el 59 A%
71sd< 7 AEY.

- dRofHYol FHEY otERER A HiAl AU AEe AESH] fsh A2dsAlE
ol dRoldAN FHEEL mhero] HH|A Yede Bl BUbelE. R
Hulo] et ZaAdo] HoluEz olHREHAE Al e A, ol geste WIS
& 71540l e AFS JNEsteior &

- GRoHAY FRAES SEHF=oR T4 VHoR HiRY|ES FXIcte] ®iH] @A
ol A& Al XSS dH WH, gL nere 4R VIHeR #iirlse 4
ste=z Al HF7F 7

-2 BAA =EH 4£AE Z85to] BS/IBDEZEH 82 & 4 St FHA Fd%
Ho A71AF As= NEsds

- 201349 AF7|Tgore] AAAAL 1632791901918 (20161 18,248019), dA|outol e
A3 T REANAA Y1), F OloFE FAF ARl T A fabE, Rouh
291, Aol e AAe] Ao A th2A e A0 ek,

312.5.23. 20133 A37|HgoF Bad AJiraE

CEEED)

TR Y E o E == A Ak o
231 A T 7F-g-oF 164 148,505,971
232 ASHA A FEA 545 791,073,401
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233

A A2HA|

166

100,594,257

234

AEA

173

95,178,534

235

HEA, AEA

55

26,527,535

236

o= Al

20

34,377,971

237

8 8A

160

85,348,458

238

SHA, A

102

28,947,131

239

676

322,208,475

%l

7|ete] Astr| -8k
3

2,061

1,632,761,733

| 2tDSE 2 24

0%

nmnn"iﬁ

oo &

20134 o[ E MAd

=2

HI_A] RIS FES

i)
e
-~
=]
12
e

o: Ydlojors

EEES Y

Sl
71% : 12,0008, 10072 (12 2-372)

= [ =]

1 AMFE BHE Noi Original HEH

2 HEIO REHe=E 2|4 Di0lE Zero
3.05% 47 A= ZTEEe AU ANE
4 BUH 2RBY M4 A= 5al 52
5. 889 25t EF AE

it A9 A& 3 #5387t (384

Hal.
ERE| G2 S

o, §|EE2A,
BIEFEID, B|EHEIE, OFH

ZHE 1 420002, 20 g*IDE*38A (30

MBZZOIE  BHLES KT & 9=

rh

ar

7} : 215 g (420

H| 2H|ELLE

2sxo
20134 ojok=
a5 DJHI.JDI‘E

7}3_&*, 17.000%,

FOLE, VSO EE THIE| S87ts

, ==, 44 )

227 @)

54 g 2E=2 A 020, LJo|opM,
ag, opd

mg*513%)

120,0008, 1Y oF (2574

HHE
Hir

SR Az T Y27
BUEEMOE HE & BE M2 LY=UE Py AFE ED éé.%* F=u
ZAsHIED ER HE &YX S YYE HITE UDISHE

ot : S=Y28 HAKo] FalerY SEEE NUAS S DT AFRAL, U2
HECIHEESUL YEsSYE fEu==so == oty 3 s =
AETHE TE IO OHE TEHE i S g5

Hye S 04-QIEHL

— 164

O|H| 27}A

SR
2% HRolE

7}£ 18,0002, 100 mL
10] zﬂl‘:l:l-E (Dtlsﬂl 1=

s5/21
17154 258
2395 togss

E:J'I""é

|'-|D
olﬂ

4
-Io

bl
i M
iht
2
Hil

4010 0y

Bl pryo

OHAL
=
HI24I0|= T KGCEI0| =T

7158 %8 : ¥EYE

7}H: 100 g 7 /7 2 /45,0008

BYEQYE : [I52 Agel MBoE

BHUAS £ 2= Fe
HIAissE $EEE, Ei—A|E}_

ZE. 42

galﬂc D =
25*Hi(4%)—1017|-x| GFE H__Ta'__té of,
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Wasabia koreana Extract ‘ Dolichos Lablab Extract

= Wasabia koreana . .
> A perennial crop cultivated primarily for its short, pungent-tasting rhizome s Indications

> Traditionally used for several gastrointestinal disorders in Korean medicine nght-.' conceiiatod extiact oF Dolichos Labiab

Hyacinth Bean Extract = 3 natural and safe alternative to pharmaceutical
IBS drritable Bowel Syndrome] medications with comparable effsctz.

Patented indication as natural solution for digestive and mood destructions

= Encapsulated Wasabia koreana
> Improve bioavailability with ensured volatile compounds
> Mask pungent taste
> Deliver on targeted organ

= Wasabia koreana cthanol extract (WAEE) and WAEE-coated are cffective for the amclioration cauzed by BS
of DSS-induced acute colitis, recovering epithelial barrier function and pro-inflammatory -
cytokines.
* Wasabia koreana is a potential therapeutic natural product for treatment of human colitis. Health benefits The Brain-Gut Axis CONCE'P‘t
Efficacy confirmation * Gastro-intzsting| Disarders Impravement of physical & psychologicsl
Effects of WAEE g fonin dextran i S fon ol WKFE (WKEF-coating) . Aristy zymptoms of stress
(DSS)-induced colitis in mice e B
N B v Strezz-relsted Disorders
N . * Mood Disorders
7 d - \g » Keeps your physical & Emotional s
5 - quilibrium

Effects of WKEE-coated on anti-inflammation

i DSS-induced colds Product information

= Standardizacd on
L-alanine and L-pipscolic
acid »01%

= Typaof axtract Powder

= Dosage 0.6 gr/day

Effects of WKEE on damaged intestinal epithelial barrier
(DSS-treated Caco-2 cell mulfilaye: B

Science £2 Ton: i
Pre-dinical studies to verify the |2 . = TRUE ¥ 3
i o acien E 0T T
= Weight gaining ' 3 - - -
» Colon weight length A M o i i: =
= Immunchistochemical staiming |- i: d
v Behavioral testing: t- l bl i 1
Open field, Elevated plus maze |7 AL ! _If ! L [ll I._I = I

Tha g i g i s 7 akraiand Tans Tadiswn gy o st T gmm 114208000, Mmniey wF g Funs s Ernal i Tai
Uarra, duc. Brongiag S B0 oM NI e r—

Tnvera,

“This product is supported by High Value-added Food Technology Development Program 114006-04, Minisiry of Agriculture, Food and Rur:
0 bu

132,545, 3153go] AFAA Poster 1382546, MHTF T H L leaflet
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T172.5.47. SupplySide West 2016
27}

- 178 —



=
11—

a]
=

2 of 7ok

I 928 aFpdel 28 9 g4s
7} 12P4 % (2014.08 - 2015.07)
S
A ATAL BE | AT g
(9
s 100 |- =ie] A 2AF (BAAIE)
- 2};"5;2;“ 100 |- 9% 9233 It AE
AV |20 et warm 100 |- 53] HE
- T -1 O _ L =
A=Zs oA AE 100 |- Ad HE 9 #5387F (B84, =&, F4H 5
100 |- AE 7 71& AR
100 |- AR 3 9 HAAA ZAL
100 |- BAAE f5AE FRAA 2Y
O =
Az I _ _
~ = e = 100 |- A4 A= S HEgr s 55 35
ALES | - $RAA EFCY 5 s s bwmos =
oe | - ool &7=2 o |- A%S Fuagel BErEE BPCY d2s
S stasly] 9lste] AR, SEANE SAHE B4
- 2 A - ®E3EE 2Rcd 9z 44 9 Zzel g
O 2 may e AmaR 47
100 |- 249 validation®} 7]& 2 A|PH &5
100 [~ 94, WY g ores B sty
100 |- 12F SHo| tigt 7|54 H7F & o4t A4
IS
100 |- Agte dALAe] G5 oY avE Hex4
astzow kel
— GAFEE 2712 dF A
o 100 |- o ZZolAe] AFTA fAe] BEA/R
] - IBD 235t »nd —._Eé_ NA 8rg] EA]
Azes| 3 FRad (TUFE, - RAEEAS o83 FFTY WeAEe] B
E3D) 3% 97 1001wy
100 T I A0 TEl= ol = |
- A% Aem ABNE A 77t Wt
100 |~ Z0-1 94 8l NF-kB 2ol &4
— SAdFEE AY (FREA, d=o4)
Lo |~ FHeA, SE annd g
lop |~ EFEES THeEst orRe] 1] Wulgist gl
100 | - 12F FHo gt 7|54 37t
100 | -IBS &= =4 =
100 | - ] &&= o8 714 B71
s b o= g 100 | - 22t 8 diare] 2AshA 2
- 1 =X
Asgs | Fuad @ura |0 | Lot ke o
o =L - 1 il =70 . )
=F5) &5 9 100 |~ T2 28 (forced swimming test, plus maze
test) =4
100 |~ F25A (Gl transit) 2 fecal number &4 %
A

- 179 -




. 2219 % (2015.08 - 2016.07)

A=
A AT =8 %) A e] -
(9
00 |~ 3T 715 7)1&70E (bioavailability, taste ma
- AT S8 Aem sking, A1+ 4 7|5 Fof)
Al&2 - AA LAY AF
PR Py 100 |- Agpdat
- WA
- A A-EAIE | _ ~
AL wil 8% protocol 100 | al840% protocol A
- A AR SHAR
Y= R 9 g 100 |- 44 dEdg Ut AE
ErES
-AATY 2L Aeg 100 |~ X 757« 7RE (bioavailability, taste ma
A ES [m59ol] sking)
- ARH LA, - ARE ZEAAY 24 i 92 AR
S¥CY d= 7 ¥ 100 A7
A g4 - 244 validation®} 7|EAIAR &4
-3 FEe - fFERARE 2, 2 A% 2 g1
Anige Ar ar 0 - ass g9 sade A
Xﬂlﬁé% —ﬂ@%@‘ilﬂ E% E;"l - ZZ:I] %#Eﬁé /\]i Zﬂ}—jq-lgoﬂj\i—oq X]—‘J}-/%]'E—
RN 100 RUHHY
198 A=At _ ° .
- FAEGLA FEE AT
- AITCO 3 =g 249 243}
_71:13(?_114 %E k== =]
PN TEATE | 0 |- 97 g=e A7 AnEd w4 9 2y
Sel(7=Jo] vimEE M 7
AeGrTEel, S - pEaE gze) Bew 54 B4
100 |- 12pdze] AHE SH AAE o]gsto] A
24 ==
100 |- A¥d FEA2A digd 2ol e] I35
A FHxe] Tl /RNA 2 28 24
_ - 2 oA 7]A ol <o]st tiuiA
- IBD %_% E%‘I_‘% o]%_z‘)—l_ 100 Hiﬂo E/g_' '" ] U FJ\ U= R e E/RNA
A= | QF 51 Ay A =
AET| BTAT VL AT 10 - omd o 1 e AT d5E B
TR A B3 G A TEA
100 |- odd w7l g e g4
100 |- AdrE SHAA O] Hu|¢keta T}t &2l
100 |- 1g5lA Alget 2 24 dagHEe]e o
FH A g &2l
100 |~ IZpdre] A¥EE TH AE o]gsto] A
2 ==
= 100 |- &5 4
_ = 1.0 Q3 o o u
] IBS %;E E‘%a ?] s 100 |- ool zzZstd AA
A3AE | &F &4 A9, 24 TR
29 T2 o 100 |- Food intake &4
R oTE 100 |- A% #H}t =74
100 |- &= 28 (open field test, plus maze test)
100 |- &A25A (GI transit) ¥ fecal number =3

- 180 —




o}, 3z2pd Lk (2016.08 - 2017.07)

oo Wy R < oy 2
o wol @ 2 m o 3
20 o £ N+
8 C % Iy of & i} E.. o
o | S Tmo &= X A 2
g il S o i X BT il 8
Y ™ o Tor _ ~ o m il ;
oo g | P | ® || 9 R S il
e ~a _ 0 + N|F
s mﬁ - oK R =K = ~ =P owm oo R = B
o . mo TR b |2 do A ol Moo No|p- + W =
il G P TElN | R T GoRR CC a4
— | = al oy
N o N o Mok | & | = | OF P T ol oz o oL
i+ < sk i+ = n T N ode  wr|E P X
B! = o B £ | B EF 8 TT o g il R
D < T oF g | o N = R B M oy B 7oAl do
B TR 0 = SE | B wmoT o, T B o B o O
i< 4 4 w5 W | 3 < g w GO U 2k
o = L > %o oK N m oR X |y o %O oS el
T 9 oo Tof ol oAl ™ ) Nj) TR = NeRCL hY s 2l A= >
o b N K ©E | B W) L ot Ty < B zo|E g WE o
Cuw TR e N B TR RS OB T LT g e 3 9l T
O & o NN oF N g | 2p | RN T OTE T o R TR doe O T NI
! ! ! ! ! | | | | | | I | | | | | I I I I I |
_ul = o (@] (@] (@] o (] o o o o o (@] () o O O O (@]
o O
~P X (@] (@] (@] (@] (@] (@] (@] (@] (@] (@] (@] (@] (-] O O O O (@]
‘u_._-_ N~— — — - — — — — — — — — — — A B e B e I -
= e
M T !
1 iy N 2x
o Ch K S . = o Sy
mr < He il K il B B oo ! o
T Tz e |35 52 s
N ) —_—
Mﬂ (nf Q_O = ~a ‘_._.Dro mo n_AlO © —~ ~O| —~
aul 7 3 o ~ X o = & o ~ = nsl
~ < — 4 X owr —= o mo op o o 1o
o o Vo X | @ | ®w®™ || g s o w o
I = o B oo e || Ew | ™ op o oy
" R N e O O B O B ¥l o M TE
o %o’ < ey RIS K | O o /M = B B = B
| | | I I | I | | |
1+ o o o
il T s g R
&3 = = S al
T T T T

- 181 —




2t 4xPdx (2017.08 — 2018.07)

%‘/\‘]E
A ANl Ex (,;) AN e W&
(0]
I =08 A% 24| 100 - 944 =48 A% 24
- A H BN &= 100 |- SIAIHGAE &=
AV opaazy obal elat dhes 2
HEeAd A4 2% 100 |- H4 0 Ane] Za9 A
nzs o |- AEAE 8 0 A a7 9 Ahxga
AFE | - AERD AR mEst | 0| o ARAE 34, ARRAaT
I _
100 |- A= Arup] g2 o4 A

100 |- 999 mde olgsf

100 |- =dd g9 s 4
H

100 |- dhge/aEe 22040 Az 4a7)
chal/RNA 28 24
100 |- ARz A a7

100 |- 714+
- d= ACTH Y cortisol & 322  level &

- 1BS RelZ o]g<t (IRB 100 | 5
A= =9 0]§ olAF 7]d !
WEE| AEE AW AW o |- ko (lzEq, sxe, weoy
- o) sk 24

— Brain derived neurotrophic factor (BDNF,

Y s eI AN B

2. BE vj2Y A 99 (1) 2 AFHY (F5A7 A B)

- Fol7l WA AFAL (WIR BAZIZE oF 1049) ol AAHGATS SR A
£ 10 A7 93, 1

ANE71E 5 10 site

487 == () 100

CRO H|-& (&) 500,000,000

B dF HE (D 500,000,000

3 (Q) 1,000,000,000

- Aok FlolEatele] mrat AAAEARE Saatr] el AGelA T A olelef
oF 7919 ol4fe] Wro] 271 Ex7l Wad

- 182 —




- webd, 27 B4 bsA €

Q17
o0 g aetelol

T‘/\

pllot study)7} 941 ef & ofof shu, &

of Zre trloz e
[ i 24717 10704 ] 2 site
A7 % () 20
HCT design HdeH
CRO H& () 162,640,000
Hol d1HL () 130,160,000
s () 292,800,000
3. AFERY] &§ A9 F
7 AZs 24 9 dlE 94
- BB A AR B & 4 9k DISAE 245 53 E 94 099/
9 oAb
- AP ARSAE 24 L AR ALS B9 F2d AE 24 L s 94
. g A% A AQE Aok A )4 ob
~ gt Alefol] wjs A wlgo] Hw, 4] 4FEO| Hg B ope} RAITio] wlaH &
oF WA olZe] W 4 gl
- A ofo mE oA FVhs LPARR|Y] Hdste t=olA Aol 2 AsE BOAL
54 vgg 27072 Folnz oF dF @ ART 4 = AWSAETD At AL
of gt 7|9t Al
- A7 Bgobsolm BAgo]l Mo AAE 9 42 g APPSR go A
#Heol 7HE AdZste Aol & Zow o
o FE A9 7 62 mAE A I 2l AA F A FU 2RI &5 2 4
& 3=
- Bz 29 ARUE A du/A"/ A5 SEE Auzs 2d A
- Zo]
=

714 W A9 w3t Co-marketing F3F X HALS] YEHT &35}

— 183 —




48 HAE

1) Quigley EM et al. 2005. Irritable bowel syndrome and inflammatory bowel disease:
interrelated disease? Chin. J. Dig. Dis. 6:122-132

2) Simren M et al. 2002. Quality of life in inflammatory bowel disease in remission: the
impact of IBS—like symptoms and associated psychological factors. Am. J. Gastroenterol.
97: 389-396

3) Camilleri M, et al. 2006. Pharmacological and pharmacokinetic aspects of functional
gastrointestinal disorders. Gastroenterology. 130(5):1421-34

4) Bensoussan A et al. 1998. Treatment of irritable bowel syndrome with Chinese herbal
medicine: a randomized controlled trial. JAMA, 280:1585-1589

5) Wang G, et al. 2006. Tond—xie—ning, a chinese herbal formula, in treatment of diarrhea
—predominant irritable bowel syndrome. Chin. Med. J. 119(24):2114-9

6) Roja Rahimi et al. 2012. Herbal medicines for the management of irritable bowel
syndrome: A comprehensive review. World Journal of Gastroenterology. 21;18(7)589-600

7) Koo HN et al. 2008. Int. J. Neurosci. 118:365-374

8) Chen H et al. 2003. Nutrition. 19:646-651

9) Hou WC et al. 2002. Planta. Med. 68:1072-1076

10) Hou WC et al. 2001. J. Agric. Food Chem. 49:956-4960

11) Hou WC et al. 1999. J. Agric. Food Chem. 47:2168-2172

12) Hong CY et al. 1992. Am. J. Chin. Med. 20:289-294

13) Zhao KS et al. 1990. Immunopharmacology. 20: 25-233

14) Chu DT et al. 1988. J. Clin. Lab. Immunol. 25:125-129

15) Chu DT et al. 1988. J. Clin. Lab. Immunol. 25:119-123

16) Kang H et al. 2004. Biol. Pharm. Bull. 27:1946-1950

17) Ai P et al. 2008. ]J. Ethnopharmacol. 116:413-421

18) Zhang ZL et al. 1990 ]. Ethnopharmacol. 30:145-149

19) Zhang W] et al. 2003. Thromb. Haemost. 90:904-914

20) Toda S et al. 2000 Phytother. Res. 14:294-296

21) Kollet O et al. 2000. Exp. Hematol. 28:726-736

22) Rockville, MD: US Food and Drug Administration. 2005. Guidance for Industry:
Estimating the Maximum Safe Starting Dose in Adult Healthy Volunteer

- 184 —



% 9

e e) A7 TAYY

Ix
=3

g 2577 A

Lt oplgut.

sod A

3. =7HelE 71l




	홀푸드형 멀티타겟 조절 장건강 증진용 식품 개발 최종보고서

	국문 요약문
	목차
	1장 연구개발과제의 개요
	1절 연구개발 목적
	2절 연구개발의 필요성
	3절 연구개발 범위

	2장 연구수행 내용 및 결과
	1절 소재 선정을 위한 후보 농산물 (12종) 연구
	1. 후보 농산물 (12종) 표준 추출물 제조 및 주요 성분 분석
	2. 염증성 장질환 동물모델 확립 및 후보 농산물의 IBD에 대한 효능 평가 연구
	3. 과민성장증후군 동물모델 확립 및 후보 농산물의 IBS에 대한 효능 평가 연구
	4. 소재 선정을 위한 후보 농산물 (12종) 연구 결과

	2절 [제1협동연구] 표준화 연구
	1. 고추냉이 표준화 연구
	2. 백편두 표준화 연구
	3. 고구마 표준화 연구
	4. 안정성 평가

	3절 [제2협동연구] 염증성 장질환 동물모델을 이용한 효능 평가 연구
	1. IBD 질환 모델 확립 및 후보소재 (일반추출, 홀푸드) 효능 연구
	2. IBD 동물 모델을 이용한 용량 확정 실험, 최적 조합 도출 연구
	3. IBD 모델을 이용한 (IRB 제출을 위한) 전임상 기반 연구
	4. IBD 모델을 이용한 경쟁제품 효능 비교 연구

	4절 [제3협동연구] 과민성장증후군 동물모델을 이용한 효능 평가 연구
	1. IBS 동물모델 구축
	2. IBS 동물모델을 이용한 효능연구
	3. [4차년도] IBS 동물모델을 이용한 작용기전 연구 : 백편두

	5절 [제1세부연구] 제품화 연구
	1. 장건강 증진용 식품 출시
	가. 특허 검토
	나. 지역농산물 후보소재 원료 확보 및 공급
	다. 식품 가공 기술 검토
	라. 홀푸드 가공기술개발 (bioavailability, taste masking)
	마. 국내외 사례 조사 (경쟁제품)
	바. 제형 검토 및 관능평가 (장용성, 음료, 과립 등)
	사. 홀푸드 가공기술개발 (식감 및 기호도 증대), 처방개발연구
	아. 관능검사
	자. 제제 및 제형 연구
	차. 장건강 증진용 식품 시작품 제작
	카. 최적조합소재의 관능평가 및 taste masking
	타. 제품 출시

	2. 인체적용시험
	가. 인체적용시험 개요
	나. 인체적용시험 방법
	다. 백편두 인체적용시험 샘플 제조
	라. 인체적용시험 시험물질
	마. 인체적용시험 결과

	3. 소재 전시회 출품


	3장 목표 달성도 및 관련 분야 기여도
	1. 연차별 연구개발의 목표 및 달성도
	2. 목표 미달성 시 원인 (사유) 및 차후대책 (후속연구의 필요성 등)
	3. 연구결과의 활용 계획 등

	4장 참고문헌


