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=

% (1000 ppm)¢] HPLC I =ZwE13 (280 nm)S }EF
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[0093]

[0095]

[0097]

[0099]

[0101]

[0103]

[0104]

[0106]

[0108]

[0109]
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(p<0.05,  p<0.001; F=i G vlaLg), (B) A= DIC o] 2 FF ojux], (C) AAEe
B o|u A2 thepd Aot

= 3% ¢34k (Alloxan; AX) ¥ tjololzSAle]= (Diazoxide; DZ)= ?%315]' ABd ] xojd st 3=
1, 2, 2 ole] B32e] 58 FaE vepd AowA, (1) AFE w4 (p < 0.001; AT Hlwg),
<0.05, p<0.001; &= FE ww), (p<0.05 p<0.01), B) AFES] PG ojmHZ ek
Zoltt.

g A7) 4 A g
oeh, B W s/ AAAE Bakol urk A APk, et olF AAdE B wge dAHoR
Aels] 918 Aom W ounel ezt o5 Axdion g AL ol

ol

f
il
(o

<AAd 1> Ax, 717], 2 A%

1-1. A& A=

B AN oo A AR o} (Malva verticillata) A5+ 2016d 4¥ol b= JdFA]9 A HH A =3
SR, ¥E AR (KHU20160419)= 73 thstnl HAE 338 (Natural Product Chemistry) A @Ao] B 3E o]
AT},

3}g+E 17 2% UV lamp Spectroline Model ENF-240 C/F (Spectronics Corporation, USA) ® 10% H,S0, &=

E} 33) 4 (Specific optical rotation)<S JASCO P-1010 digital polarimeter (Jasco, Japan) 3ol A

Infrared (IR) =#E L Perkin Elmer Spectrum One FT-IR spectrometer (England)® <33} t). m=Hd
Fisher-John's Melting Point Apparatus (Fisher Scientific, USA) @ 9AFEZ (uncorr) oA ZAASAT).

EI-MSE: JEOL JMSAX-700 (Japan)® 4=3§&lArh. H MR ~E# (400 Miz)# € MR A== (100 Miz) 2
2D NMR 2~FNEZE Varian Unity Inova AS-400 FT-NMR spectrometer (USA)E 33} th (Park JH et al.,
Inhibition of NO production in LPS-stimulated RAW264. 7 macrophage cells with curcuminoids and
xanthorrhizol from the rhizome of Curcuma xanthorrhiza Roxb. and quantitative analysis using HPLC.
Appl Biol Chem 2014;57:407-412).

1-3. A ¢

RE AYoA THTE AFESIAT. HPLC-74] &, ofMEYER, 9 wWek&2 J.T. Baker (Phillipsburg,
NJ, USA)olA F4stgth. =4 Rudlo]=golE (Alloxan monohydrate) 2 314 (sea salt)® Sigma
Chemical Co. (St. Louis, MO, USA)olA F¢3}5it).

2-(N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl)amino)-2-deoxyglucose (2-NBDG) = Invitrogen (Life
Technologies, Grand Island, NY, USA)ollA F+43tct. Zvlu]g]= (Glimepiride; GLM)+= Cayman Chemical
Co. (Ann Arbor, MI, USA)elA F9138t9ith. tholo}xSAlo]l= (Diazoxide; DZ)¥ Santa Cruz Biotechnology
nc. (Dallas, TX, USA)ell Al 94ttt
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[0110]

[0112]

[0114]

[0116]

[0118]

[0120]

[0121]

[0122]

[0124]

[0126]

[0128]
[0129]

[0130]
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HPLC (Shimadzu, Japan)E &l HPLC 7]7]& Ag&stal, 333 dAn| AL Olympus 1X70 microscope (Olympus,
Japan)= ARESIATE. ol x] EA o= Focus Lite (Focus Co, Daejeon, 85 Korea) % Image J software
(National Institutes of Health)& AF&3}%tt (Nam YH et al/., Synergistic potentials of coffee on
injured pancreatic islets and insulin action via Kuyp channel blocking in zebrafish. J Agric Food Chem

2015;63:5612-5621) .

<AAd 2> o}=9 F2

¥,
e
J ]

A% of%e] AR (3.1 kg)E 80% e (MeOH, 54.0 L X 5)& ALoA 24Xt Hek &350t F25
< AHAE S8 AFstar 43 CollA 7t stol THAIA 794g0] FEES FEIUT. FES WHE FEE
S & (2 Lol detN7Ia, dEolAEHo]E (EtOAc, 2 L X 4) ¥ p-Fe& (p-BuOH, 2 L X 4)2 d&ste]
=33, 4 T %%A]ﬁ dEolAH ol E & (MVE, 80g), nHee HIE (MVB, 779) % & FI&

3-1. o}%29 nBuOH EIFEZHY 33E9 £

A7) AA ) 29 p-REE BEE (WB, 77g)S AdsA Ad azuiEay (¢ 10 X 15em)oll FEA]7| L
S22 I E(CHCL)-MEFEMeOD)-E(H0) (25 : 3 :1—>22:3:1—>20:3:1—>18:3:1—->15:3
t1—> 12 031, 47 18.8L)E |Edo= st 3 AF, 14N EFE (MVB-1 WX MVB-14)& +5
=

Jl

0

MVB-12 (11.0 g, &% H3)/%& 29(V./V,) 0.756-0.898)< A FA=ZulE#3 (¢ 6.5 X 5cm) o

5
ALA7|L HEe-8 (1 11> 2:1—->3:1->5:1, 727 3.8 )2 &3 23 23 18719 £
B (MVB-12-1 WA MVB-12-18)& S53F3itt.

[

| 5, B3E& MVB-12-1 (450.3 mg, V./V, 0.001-0.006)S Agj7tA A=Y m=zZetEeiy] (¢ 3.0 X 18 cm)dl

A esta oﬂ%oleﬂﬂE—mTEPi—g (10 : 3 : 1, 4.6 LE &&FAA, 1719 #3E (VB-12-1-1 WA] MVB-
12-1-1D) 3% A ZAE 33 [MVB-12-1-6, 84.4 mg, V./V, 0.139-0.200, TLC (Si0») R¢ 0.61, g oA €]

O|E-p-REFS-E (2 : 3 : 1), TLC (ODS) R; 0.90, WEre-& (5 : 10)] 2 &= 2 [MVB-12-1-9, 64.3 mg,
Vo/V, 0.296-0.517, TLC (Si0,) Ry 0.45, o|€o}Ag o] E-p-H et
& (5:10)12 $5383.

<& (2 :3 1), TLC (ODS) Rs 0.75, wW&r&-

AAld 3-1014 FES 33E 1 2 28 gidoZ NMR, IR @ FAB-MS 24& F8ste, 7zt g3Ee 1xE &
A=

- o] ZA Bt (dark brown powder)

- [(1]1)‘“35.1e (C 010y MGOH)

_13_
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- 5574 98-100 C

- UV Ajax = 232, 280 nm

- positive FAB-MS m/z 245 [M+H]"
- IR (KBr. v) 3383, 1623 cm |

- 1H—NMR (CDsOD, 400 MHz, &y, coupling pattern, J in Hz): 0.97 (3H, s, H-13), 1.15 (3H, s, H-12), 1.18
(3H, s, H-11), 1.21 (38H, d, 6.8, H-10), 1.41 (1H, dd, 9.6, 13.0, H-2b), 1.76 (1H, dd, 2.0, 13.0, H-
2a), 1.89 (1H, dd, 8.0, 14.6, H-4b), 2.45 (1, dd, 5.6, 14.6, H-4a), 4.48 (11, m, H-3), 4.28 (1H, m,
H-9), 5.67 (1H, dd, 6.0, 15.4, H-8), 5.89 (1H, d, 15.4, H-7);

- 13C—NMR (100 MHz, CDsOD, &c¢): 20.2 (C-13), 23.8 (C-10), 25.4 (C-12), 29.4 (C-11), 35.8 (C-1), 38.9

(C-4), 44.2 (C-2), 67.3 (C-5), 68.6 (C-9), 71.1 (C-6), 73.3 (C-3), 125.5 (C-7), 139.2 (C-8).

w4 Ax, g9E 1& (3S,5R,6R,7E,9R)-3,5,6,9-El Egtslo] =5 A-7-v 7k E] 1wl S SISt
(D'Abrosca B et a/., Structure elucidation and phytotoxicity of Ci3 nor-isoprenoids from Cestrum

parqui. Phytochem 2004;65:497-505; Greca MD et a/., Stratioside II-a Ci3 Norterpene Glucoside from
Pistia stratiotes. Nat Prod Lett 1996;8:83-86).

S9E 23 $AE A%E 0o o

9 (dark yellow powder)

|
K2
—r
Mo

y
S

i

- [aly-33.0° (c 0.20, H0)

= UV Apax = 280 nm

- positive FAB-MS m/z 205 [M+H]"

- IR (KBr, v) 3404, 3254, 1730, 1631, 1588 cm

- 1H—NMR (CDsOD & D,O, 400 MHz, &y, coupling pattern, J in Hz): 3.20 (1H, dd, 9.7, 15.0, H-8b), 3.46

(1H, dd, 4.5, 15.0, H-8a), 3.91 (1H, dd, 4.5, 8.7, H-9), 7.09 (IH, dd, 7.8, 7.8, H-5), 7.17 (1H, dd,
7.8, 7.8, H-6), 7.25 (1H, s, H-2), 7.42 (1H, d, 7.8, H-4), 7.70 (1H, d, 7.8, H-7)

— "C-MMR (CDLOD ' D0, 100 MHz, S¢): 27.9 (C-8). 57.9 (C-9). 108.8 (C-3). 111.8 (C-7), 118.8 (C-4),
119.7 (C-5), 122.1 (C-6), 124.3 (C-2), 127.7 (C-3a), 138.0 (C-7a), 173.6 (C-10).

4 A3, gE 28 L-EHERYS FAsUTt (Wang X et al., Isolation, purification and
identification of antioxidants in an aqueous aged garlic extract. Food Chem 2015;187:37-43).

<A A 4> FFE 1 9 29 HPLC &4

_14_
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[0156]

[0157]

[0158]

[0160]

[0162]

[0163]

[0165]

[0167]

[0169]

[0171]

[0173]
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HPLC w41 e, oo nBull w&=ol & shata 19 shaa 29 FoiAl &= Altsiald

Zt 31HE (1.0mg) S Wehs 2 &9l 6 @ 4 EFE 1 Lol &3A7]aL, 125, 62.5, 31.3, 15.6 pg/mLY <=3t
Aol r= 3A% 33 E 1, 62.5, 31.3, 15.6, 7.8, 3.9 pg/mL ¢ £x4e L AMeﬂ 3t 2 %=
FAaS Tz 1Y FAE AT, 2F Sdoz2REH ANE Hd dF (n=3)S = U 93 9Y
o2 ZRHEIY, 3E 1 ¢ 3§E 29 2A WAHAS FHIs.

7} 8gtEe] A7F BAS 98, BFF of%e A 1 gS 80% MRS (100 ml X 3)& Aol A 24413+ F<t
FZES AAAE B3] et 43 CoA 7 st ZWHAIA 234 mge] FEES FE53H9T.
govlges FEE28 & 100 mlel FEAZIA, o opAEIO]E (EtOAc, 100 mL < 3) 3 mHe& (-
= S FFAA odotAEHolE BEE (MVE, 58.2 mg), nig

S 3% (MVB, 41.3 mg) ¥ B FEE (MW, 134.5 ng)S 53130

e BB g9 (500 pg/ml)e) 10-uL ¥H Y (aliquot)S HPLC Alz®lel F38}
LC-20 (Kyoto, Japan)$} Shimadzu SPD-20AV UV detector (280 nm)<S AFg3dle] EAS F3slct. AHLS
Shim-pack GIS (250 mm X 4.6 mm, ¥A Z7] 5 pm)= AFE3AT. o]5AL & 3 0.01% TFA (£ A) & o}
MEYEZ (&1 B)E ARSI, 4 1.0 nL/®l4 B: 15% (0.01%) — B: 15% (10%) — B: 90% (40+)
— B 15% (502)°] 7l &2 &=sh3lth. A% 4S5 33 ukEskl

HPLC Z2rtEa@e %= 16 YJehpgich. 432 13} 343 A% (7, 0.998-

LO00)E ¥ 1o dEhigleh B ¢ @ B 2HL A% 5 92 FAsdn

e
[\]
2
is)
ro
oty
By
ok
o
1>
K
ox
=)

* 1
shet= AF AIZHE) 37 A2 . &= (%)
2 8.04 v = 10956x + 9986.3 221,000 2.85 + 0.13

BIHE 13 3gHE 29 AU Trv AZRvEIY 2 % 19 7] WA I3 WyS AREsle] 27t 5.58
+ 0.16% 2 2.85 £ 0.13%= AA =Y}

<A ¢ 5> ABHIHAA HAE (pancreatic islet) IESF &3
5-1. ABHI4 (Zebrafish, ZF) &g 2 FA HP

A ABa 4= S B ZF A" (1500[W] > 400[D] > 2050[H] mm) (eHA, =)ol fAskalaL, 28.5
4 10A1ZF =] FF71E Rt AlBgys] Ao (larvae)E ¥7] 98, A A=

g4 F s SARE bedrie] Tk ARy AE WS FE e 308 B¢ &

g, 774 3AZ Foll ABEI S wlolE AFH S, 28.5 CTollA] 14AzF W} 2 10"]7J o

a4 gl FAAAL. ARV HAE EE Ay Z2EZ wel A]sks

Aol FE ] 2 AR 9193 (Animal Care and Use Committee)?] %918 utc) (KHUAS

—

o

S ol kS 9
o FF712, 0.03%
RE Ade Ay
P [SE] -15-

5-2. B4 B4

B/ ¥4 Graphpad Prism (version 5)& ARgste] Fasigltt. dlo]lH &= 33 WHEA] Ht9

=]
M
to

_15_




[0175]

[0177]

[0178]

[0179]

[0180]

[0182]

[0183]

[0185]

[0187]

[0188]

[0190]

[0192]

[0194]

[0195]
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(standard error of the mean; SEM)E Ha o= XA UY. & A9 B4 4 (one-way

3
ANOVA) 3} Tukey testE A&3dle] 2Holaldt}. p < 0.05% EAHoZ &
5-3. AEH HFE 7] A =

d71n-Bul 2= Fol e seE 19 stk 29 &5 wEel wet (oF 1.96 ¢ 1), 3gE 13} 349E 2
7F1.96 ¢ 1 AlE&R E9hd 2AE(]sh, 'MX'e S Akt

AR Aol AT (NR), HHA FEF (WD), LA G2 F rBOl $HF AT (Bu), Hi2
AT (1), S3E 2 AT (2), WX A (X), 2L AL GUD) F 7719 1FoE ¥FS

T4 F 5d0o] @ AAdH (Wild- type) AB 4 X5 96-9 Z#o]Ed FAY. ABEIH )& 600
u Al *

stgtEe] 3% aes @<yl fl8l, nBuOH &€& (10 pg/ml), 3H¥E 1 (1 1
/L), MX (1 pg/mb)E 71 770 25 270l whel 12413 gt A28kl

o,
ot
5
o
=
)
=
o [r
ot
il
SE

—~
—

=

oQ

A ekl Aofell 44T Ak A3, AFwe Avie Aol nlske] 48.9% (p < 0.0001)74HA] ZHA38H3l
. n-BulH #8855 At 45, &89 A= a7t €54 el vste] 70.4% (p = 0.0008) F7}a}
Atk SHE 15 A aFddA e, £4E A= a7 52 fFEtdl vE] 22.3% (p = 0.0114) S7F
st9lar, S 2 AedoldE 18.9% (p = 0.1522) F718F9 ).

EH, XS Al a9, AFEe] A7) G2 FEol vlste] 48.6% (p = 0.0004) F7HHS skt

5-4. AEgdH HFE A Y SFI2 F55YH B4

AT O 2Fas FFEES BASY] AN, 3Y 94 FEg 45 3% 94 4= A5 B
% BREe  2-IN-(-UERNE-2-SA-1 30 obE-4-2)opv] ] -2- U S 4 2

F32  (2-[M(7-nitrobenz—2-
oxa-1,3-diazol-4-yl)amino]-2-deoxyglucose, 2-NBDG)E A}&3tHtt. AB 4] Xo]E 40 uMe 2-NBDGE 30
T 5 G5k, 208 9 0.03% s §do=2 AT,

dNE HAT=E I3 254_ ]ﬁ o $A3IaL, Focus Lite AZEYo]E A}&ato] EAs, 4w g3 7
=2 AR 98ke], %ol YEa gl A4 FE (224) 004 2557k49] thste] Image ] AZES O]
9 BliEIAYS 4%3}‘/’1@.

G FETE AT vsel AY p-dEo PP Zwsh gasgt. wwW, 9BH fE F
epseE, 838 1, 2 S 0w i%ﬂfﬂ A%, Az Ao vse] AYE A/t FAFE FAssh
ER, Bl FHEA K AelF A9, mr fol@ AFE FF HRAAG (% 2)

<ANd 6> AR A tho|o}z L&A o| = (diazoxide, DZ)2 Fg

HIE oAlsta HA B-AE

M

Kyp 9 (ATP dependent K channel)o] 283}¢] Ky A Aoz 2lak ol&d
5 5547 % telolasalel5E ool ARE A% mve WAUZS FYstarh.
ABgd Aojes 2 14 1Fo7 Bsont. FAF oz, AAT (NOR), Thololzx2alolmg Aa s A4

Ok + D7), B FEE (K0, DT HE F OlGESAAE AGE (X + b7, FeAAAE A

MRl
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[0199]
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[0201]
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(GLY), Sevdgl= 2 thololx2Atol= A2l (GLM + DZ), n-BuOH E3E Az (Bu), nBuOl & 2
thelolzEAbol = At (Bu + D7), 3gE 1 AP (1), 8= 1 9 DZ Hw* (1 +D2), & 2 A+
2), sH3E 2 B tolotxZAlol= At (2 + DZ), MK A (MX), MX B thololxZAle]l= At (MX +
D7) o7 BF3tt.

d $ 5do] H AAdE] (Wild-type) MBI A& 96-4 ZFolEd dAY 10 AHZIH AAE L4
B 4] Xo]E 600 uM &FAitel 33X 5 RE3AIA AR &3S FE35ML 0.03% s= AU
3A 7 AP &, pBuOH ¥EE (10 pg/ml), FFE 1 (1 pg/ml), FFE 2 (1 pg/ml), MX (1 pg/ml), ©ho
ol EALol = (25 ulM)E AFESH, A7) 14 2F9 &/ 9 12413 &< A8l

Ael 9w F, A AolF 308 Bk 40 il 2-NBGE GG A oA A7) A3 0.03% A%
g0 0% For ATAG. P WAL Agsel AP onAE AA}T Focus Lite 2ZENAE A}
g3tol wAlsholch

tololzgAloln ARnE WA e Aard wdl, thololxzSAelng Ae A Awel A7)7h 45.7% %
gholslitt (45.7%, p = 0.0001).

tholotx Aol EE WY E, pBulH w8 =, v X A Ags 45, Sgvagd=, »Bull +8=,
EE MXE wEo=z Hlsk AP wlwsle], 7FzZF 31.4% (p < 0.0001), 30.2% (p = 0.0004), 28.3% (p <
0.0001) #Ad=e] Z717F Zasn (= 3)

rBuOH £8E E= XS tholofxSatol=st 34 Aefdt 4, 5 Ao wste] 3
Astdl A3t ettt o1& S8, nBuOH 233 WX #H%

7 Fie 3% @t
2 A B-
=3 BRlE AsdewH, 3l AR ads dehds Ads & 5 Ay

s
(o]
AZANA Kae A& HAsHske]

=

1___
L

olgel MmomyE, ¥ wnol ek slERore] YAt ¥ wwe] 11 /%A Aol B5H S4L
Ao @A v FAR FHw AAE 5 dtks 2L oldld 5 e Aelth. olsh wmalske], ol4elA
& ANdES RE oA dAHel Rl @422 Aol ohd oz olsslopy k. ¥ wwel W
Eg7) g dEntks FEss 58 37U on 2 W9l aen 2 5o jdoeEve EEde &
Eoag we wegd gesk 2 oawe) Wsld Tgus Ao® ol a

DsLATRHY

8
(o]
44

| |
|

S |
v 15 |
[}
b
I S — Jn | \
3 4 TE "a i 7 | L] 10 11 12
- Z
5 at Dat A Cnt
o
25+ 1
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