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(57) Abstract: The present invention relates to a composition for treating metabolic diseases, and more particularly, to a composi-
tion for treating, preventing, or relieving metabolic diseases which comprises purple corn extract, purple corn anthocyanins, and
compounds derived from the purple corn anthocyanins. The disclosed purple cormn extract, purple corn anthocyanins, and com-
pounds derived from the purple corn anthocyanins are excellent for reducing blood glucose levels, secreting insulin, and protect-
ing pancreatic beta cells. Therefore, the present invention can be utilized widely in various industries including the medical field
for the treatment or prevention of metabolic diseases including diabetes induced by glucose metabolism disorder, diabetes compli-
cations and obesity, and the health food field for preventing or improving the diseases.
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1832 9] 21 peonidin-3-glucoside, 77| T8 32 2] 311 &
pelargonidin-3-glucoside, 7] 12 32 9] 4 -2 cyanidin-3-(6-malonyl)glucoside %
7] 19 32 9] 5% 2 pelargonidin-3-(6-malonyl)galactosideS 2] 7] $+T}-,

5108 &g o) A A A oo mhg, SEpar bEA o ) 3159
Aded L A FA = #lstr] Heko], e EnAHLEE 1% d9E
LHERd e R A7) ZLEf 2 o] CON= ob 'l A& 3HA] & tlx s
ofmla}aL, Glime FA 2= 28k, 7] gz ef 12
cyaniding-3-glucoside, 7] 18| 32| 21H 2 peonidin-3-glucoside, 7] T1 2| 3£ &]
32 pelargonidin-3-glucoside, 7] 1|32 o] 4112
cyanidin-3-(6-malonyl)glucoside X 7] 1|32 9] 5112
pelargonidin-3-(6-malonyl)galactoside < 2] 7] ¢},

e o] AAIE 913 FH

o ey, 847 Al el A o=
A, o8 7HA v gH = 8 Y
o Eoll g ¥ = A& of

o]-g3to] ZA Fpo] &5 B NS AU AV S5 S AS
of Bk-2- = 5m]2] ZAh(acetic acid)S

o, StEAo}H &2 E& A3 7]

w1 At g aho] FE A vks e gk 9

Zrol Eoll 19%(viv) 22 acetic acid)S XE$H3} = 60%(v/v) ol &2 7

o X O

e s
2 FESI FENS RobA, Y] 4 Fe

sAdg i o FE90 9 Y
7] 958k 35 Y (supernatant) 2] &1 E 40°Col| A X & 8] A 587 (rotary

evaporator) = ©]-&3}o] A AT} 7] Bl E AAS FE5ES 0.1%

ZAHacetic acid) = S8} = =0 =0| AL, v o]24 34 &2 ¥ (nonionic
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polymeric absorbent column)(Amberlite, Diaion)®l] ¥ ¢]<=31 0.1% =~ }H(acetic
acid)& X SF3}= =5 A H A &2 YA Al A Sk 5 0.1% 24F (acetic
acid)E Gl o @& o] &3ko] FEA o} & &F(elution) A FA T 2]
L= oFEAJold &5 M(eluate) S &3] A SV & o] &38lo] AZXAA
S&ag dEAM] FEES AlZs T AV Al2§ S5 tEAJold
FEES SHTFT GEA oS &4 SS9 AR R ARESHRIAL, A
AxZE Aol AR ate Aol A7 53 25 = 59
AREBESA
[90] Aeddds SAS A= 7] Axd S55F FEES Bl 59 5
]2 1l 5= X](TRILITE DIAION) ZA A ol] F-2FA] 7] 31, & =2 Al 2] 3} 2L of g2 =2
EF (elute) A 71 5, AT 27| 0| A 538kl s Az 20l 9 &) Fit A 8o
A8
[91] 1.2, S5 QrEAol o] AT o9l
[92] A7 s %@%—r—r RFEAloPH o 9 H =4 o S #<lsy]
$3}¢d, 520 nmell A HPLC = 27} % 218 9] (HPLC chromatogram)< <=8 3}-81
o A A o, A4 C18 Ad S AREskglaL, Al Y E S5
UJEAOI FHEE & W B L& ¥ = gradient®= THE 9]
£-Z(elution)s} 31 0.1, 7] AAH StEAJolH FEEo X3 H 245
EEE AT ) wske] shelakynt
[93] %471 HPLC A =rtE g v) o] =8 A& = 1 2 8h7] 5 1o WEh ol
941 [ 1]
[95] Name Amacunt
img/100g)
1 cyanidin-3.5-diglucoside 0.35
2 cyandin-3-galactoside 0.78
3 cyanidin-3-glucoside 265
4 cyandin-3-arabinoside 222
5 pelargonidin-3-glucoside 1.97¢
5 peonidin-3-glucoside Q.67
7 cyanidin-2-i6-malonyligalactoside 0.66
8 cyanidin-3-(&-malonyhglucoside 2.46
9  pelargonidin-3-{&-malonyliglucoside  1.74
10 cyanidin-2-i&-dimalonyligluceside 0195
11 peonidin-3-(8-malonyl) glucoside 034
i others 4.1/
Total: 2046
96] 471 510 5 1ol e uksk o), 7] S84 obE A ohlell E gkl
&2 cyaniding-3-glucoside, peonidin-3-glucoside, pelargonidin-3- g1u0051de
cyanidin-3-(6-malonyl)glucoside, pelargonidin-3-(6-malonyl)galactoside =
cyaniding-3,5-diglucoside & ¢ A O = &1 At}
AX Y 2: HEINFEE o] &SR E/HH & 5HIL

[97]
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RPMI16408] 2] & AF-&-39] 5% CO,, 37 °COllA] AIEH] F7] 5 AL-&-3]o
1l 313t} 24-well plateol] 7] M 3EE 1.0x105 cells/ml 2] U == 5 F38}3L, vl
2d vt} v A& ol i Fe Ut 7] HIT-T159] A= o] QFEA| O}HA
3 g2 3 71817] ¢ 8l A7) 24-well plateol] A 1x105 2] HIT-T154] 3£ o] 2]
SO A7) Ao 1ol A Al SE<pap QEREAob & 55 HTskal Al

A} &2 S MTT reduction assay S 5 319] w418} o1, 71 A& = 20
LER
7] 120 LJrFJr‘)r R} 7ol é%#? QFEAJobd &= 2 100 pg/ml o]

AF7) A A] o] 2-1¢] HIT- TIS/H]E Z 1pmil64-FBS 10%°l| 4] vl &Fa} gl v}, A7)
Az el S8 tEA ol FE2ES of 8] wEE H7elaL, 2441 H o
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NaHCO;, pH 7.4)°1| 4] 304 &< 0l &3k F ol 11.1 mM glucose = Z 331+ KRB
buffer= W 2] & B} 31 605 7F vl &3+ -

A “H &l )2}7] )2}? & -80 °C°ﬂ7\1 EJ/LOPC’&T/} ’6 7] Al 3£
1 < rat insulins 35 % = ELISA insulin kitE A}
%= 300 YER AT

% 300 vpER bRl o], SE4 e ¢

Aol iz 554 QA ok 2 18] 7]

HERHA] o} 8131 2.1, 100 pg/mloll A 3= oF 100] o] o] A gk = Qe+l

TS S 7= AR I JT A7 AR 2Ry S-S5
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o
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AEAJO} S 10 ug/ml= A ] g
814 %tz a3 - Aol &

O

QHEA|Oh & lgrdl Hu & S04 % 9= 21 0% o 35 ek,
AN 328 R dusAs o]l Ty JJHES HIL
3-1. /\154513 ol Xlo

=

| —

AREEE o 8% P A T AR Hato] 28 P B
Specific-pathogen-freen male C57BL/KsJ-db/db mice(ZF 2 §1 & & (F), o ¢+1l
SLC Japan)& 7-$43Fo] &4k 25(25°C)9 5 5(50+5%) 5 A 811, 1%
AAZ 5, A gloll AREsEATE 7] 28 B R E2 28 B Al R
ALGE = Ao R, dA 7 ]7J dF 5-F-8 ddo] Frhe oL, MlEkA 27T A A
e EAS VI AR, AV A e AT = A
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Fro] A9l FHAE BT 53], &5 StEAobd F5Eo] e e iv] A
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ko], Aol 3-19] 74 2 247 15 275 B e A A o] SRS
HNAF LA 75 A& ko] S48kl AL, 2L S 2 6ol e AT

71 & 60l YER ule) o] Betd M A (HDIAC)T 5555 SFEA| ol
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AZE o] ol A ol MM = B A
¢l
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2} S E2HA 5oz AREE S Ao oA
3-6. Ml EF A 3z o] H o & %] 8} 514] A (Immunohistochemistry)

HEFA| 32 9] WS 55 §Rlst7] 9l slo], Al o 3-19] 4198 = 5 phenobarbital
sodium (10 mg/100 g body weight i.p.) 2= €+ 3] v} A] 7] 31, 0.9% saline and 4%
paraformaldehyde in 0.1 mol/L PBS(pH 7.4) 2.2 4} °4-& & 3}o] #7313t} 7]
kY A Eo S e ar 4% paraformaldehydeoﬂ 6] 7+ &<t

SIAAIZ] -, d}efsd of] $hE (paraffin-embedded)A] 71 §-, 5 um 77| = XL%\LT/}
A}7] A 2 1% bovine serum albumin(BSA)E X $}+3}+= PBS9l| 3] 4] H 143}
antibody(gumea pig anti-insulin antibody) -& <} of] 4°Cel| A 144] 7k %?l’ H &5+t
719, Aol A 30+-7F 22} antibody(biotinylated goat anti-guinea pig IgG

fon et ok oftt —{D

antibody1: IOOO)E Hj| &3} 31, horseradish peroxidase-conjugated streptavidin &=
Al sho] wAIFE 5, Av) 52 o] §3to] RS AS BYskP oM,
AANE = 8ol LER AT

A7) & 8ol VER H}Q} 7ro] 28 B ¥ 9ol db/db mouse 2]

A el A 4d 8] 7L/\ﬂ T/} 1L, S QLB A ol zr%% 2] -9
A5 Sl & 1) 8F= W ERA| 27 A A A S7HE e, o] gk 57}
JE= &F Z 91 glimepiride #] 2] ol H] 3|4 -5k 51 &2 gl & i),

W EFA L2 15 ) k= Abalo] ghol ¥ 9}
AAo 4: FEAE &2l
27] 2 A o] 1201 A BHol | B85 obE Aol ef] Z3hE E-A o UE)o],

cyaniding-3-glucoside(1 % ) peon1d1n—3—glucoside(2ﬁ),
pelargonidin-3-glucoside(3'H), cyanidin-3-(6-malonyl)glucoside(4H) =
pelargonidin-3-(6-malonyl)galactoside(5W )2} o) Z (- 2] 7)) =
FAHET(Glim)ol] thako] A 54 H lEed Enes S48, 2L
A 293 %= 100 HER AT

A7) & 90 YER vl 2ol H(glucose)S 11.1 mM o] F X5 2]k 4 ¢
AA A 0.2 frke] AL AE5o] F7HeHE Ao FA 5 Ak Az Flo
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5 5-9>5>(Purple corn)

[1]

o & 24 =

o A1 A,

&

A1

[2]

o A1 A,

&

A2

[3]

KN

o A1 A,

&

A1

[4]

KN

)

0

o

H1

HJ
=i

\,Q.
=

w3

A 2 sk 7) A

-
.

15}

.
X

“~<~(Purple corn)

ol

[5]

o & 24 =

o A1 A,

&

A5

[6]

KN

)

‘LIL 0

(N
A= g0
o
or &

[7]

‘LIL 0

(N
A= g0
o
or &

[8]

ol

[9]

o A1 A,

&

A9

[10]

cyaniding-3-glucoside,

j=1e}
=

Z;Sjl—

E Aok ) 3

peonidin-3-glucoside, pelargonidin-3-glucoside,

cyanidin-3-(6-malonyl)glucoside "2 pelargonidin-3-(6-malonyl)glucoside =

[11]

o A1 A,

&

A1l

[12]

cyaniding-3-glucoside,

j=1e}
=

S}

5}

peonidin-3-glucoside, pelargonidin-3-glucoside,

el

oF

cyanidin-3-(6-malonyl)glucoside "2 pelargonidin-3-(6-malonyl)glucoside =



WO 2010/107170 PCT/KR2009/007091

[13]

[14]

[15]

[16]

[17]

[18]

[19]

A=

peonidin-3-glucoside & F+ &4 - O 2 ¥ ohal= A A8 X5 &
of -8 A =

A 135kl Qo] A,

A7) UiALg Aol gt e, Fedt S 2 | uE o2 o] F o R - Foll A
A 1821 A 23 A of

peonidin-3-glucoside & &4
5545 A o1& ghAfo] 4

WE S W Eekhis oAby ko] AR
Al1edel ghef A,

A7V A AR B, TS R RO R o] Fof i F o A
Qe 159 oAb A ske] A 2y

peonidin-3-glucoside & ¢l ® -1 5 0] A g} gAfol Al A slo] ol
LR & S8k dAE el G e W FH S A5
peonidin-3-glucoside®] Fxx ™, G 5 H= njvke] A58 &5



WO 2010/107170 PCT/KR2009/007091
1/5

[Fig. 1]
mAU-

20

8 % 2 A 48 " 48 e}
[Fig. 2]
150
9
= 130
=
% 110
©
s
o 90
=
2 70
o
50 L
co nt PCP 1ug/ml  PCP 10pg/ml  PCP 100ug/mi
Sample

SEEX (#A H91ZL) ISA/KR



WO 2010/107170

[Fig. 3]

Relative viability (%)

[Fig. 4]

Weight

50

30

20.

10.

PCT/KR2009/007091
2/5
15.0
12.0
9.0
6.0
3.0
oo NN | SN
cont PCP 1pg/ml PCP 10ug/ml PCP 100ug/mi
Sample
——cont
~~Gilm
—i—~pCp:

O

Week

HHEX (FE H1ZE) ISAKR



WO 2010/107170 PCT/KR2009/007091
3/5

[Fig. 5]
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