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(57) Abstract: One embodiment of the present invention provides a method for preparing an extract, which has high content ot no-
biletin and tangeretin, from citrus peel. The method for preparing a citrus peel extract, according to the present invention, is econom -
ical since energy consumption in a concentration step is minimized, and meets food standards since water or a low grade alcohol is
used as an extraction solvent or a precipitation solvent. In addition, according to the present invention, nobiletin and tangeretin,
which are included in the citrus peel extract, can effectively inhibit or alleviate liver damage caused by alcohol, drugs, or cholestasis
due to organic synergism. Therefore, the citrus peel extract according to the present invention can be useful as a food and pharma-
ceutical material.
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L WFAL, AW FAL, g atFAE QW FAL, S5 A EE F U T/\]‘
FAA] Sol vt H g o] ofgt A =] FoAFE ‘?—F@X—? o7 Fagh
FoletHl ZA A& A o, ghate] A5, A, AEH, AALH, Aol

=

h=]

-

SF-AAIZE Fouhi i d & L Agke] 55wkl 11 W9 7F vhFsi B
kg o] oFsl A B9 FAEQ 1Y FolibE A Al st A] ko, o & e°1
FEAES 7)o 3 1 WA 3000 ng/kgo) 3L, A EHAl = 10 WA 2

mg/kg®) 2L ©] vuFEA A = 20~1000 mg/kg o) oF. T, B kg o] oFs) 2 A %%
SHF 13] B 3] 2 o] FolE = 9l
A& A =l A ‘rril*“"i*% rEF Oy FEEe
|22 0.01~50 5%, v 84 A1 = 0.1~25 %%,
Ul vtgA 8 A = 0.5~10 T F %0l ool g8 ¥ = A& of T}, L g o] A&
ZAAES A, B, A9, JAL AA, A, B A 5o dHE ek,
TAAR A F o] 2 S, AAAL W, 228, A 7, 2, B2, 94t
2, 71EF A, A5, ofol 2AH {E e s Al E, Z%% ESRLNE S A
71 E% EHAA, dHZESE B e 534
o Ao AZGAEFS BT Egein) B o] AE 2AAELS FadE 9l
5 oF4 0 7 58 7he gk WA, o] 7HA] A = A @rdtE e

FUIO _|
N
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A, =2 A,

B Ab7belo| B, T
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sto] B} -4

g3}

5

=

(s}

T .

o Ab-8-5]1=
A2

N
R

T
T .

SNEE

H| A &=
-+ (Citrus aurantium) 73] ¥ 20g0]] = ol (AN ehE 55 170 T %)

AR S YAtete| =, B gl A ER Ao

1. 7aF 343 =29 Ax

Az 1.

}

=
o,

3
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[63]
[64]
[65]
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[66]
[67]
[68]
[69]
[70]
[71]
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[72]
(73] H| a4 2o 3
[74] = (Citrus aurantium) 23] ¥ 20g°l 100% ©l ¥+ 200ml & 7 7F8FaL A 2(oF
20+5°C)ell A 3¢ &<t F=3 3 o] F, =S o] Hste] &84 AWl
7‘“\}*‘2‘ A A o] F, o HhEl TSl S A 2(9F 20+5°C) H A SF 218 el A
oIt o] ¥, w5 H FEA S sHA xSt Y TERF 4y FEES
#%awd
[75]
[76] H] aL A 2 ¢ 4
[77] = (Citrus aurantium) 3] F-2k 20g0] B 200me S H 7FEbar oF 60°C ] 428
ol A 39 &<t F=33E o] F, FE A o Hete] & "”é%%?ﬂ~%k*?§%
xﬂﬂ SHALTE. o) F, o bl F=F NS A 2(2F 20£5°C) H 7.&% 218kl A
oIt o] ¥, w5 H FEA S sHA xSt Y TERF 4y FEES
T35t
[78]
[79] 2. 38R By FEE &H3 E v S A E g B 0] = (Polymethoxy
flavonoids, PMF) 2] §FaF ¥4
[80] Aol 18 WA el 1WA w]aA| o] 4ol A Al 27 1o e 1]
Fe=wol e = ¥ (nobiletin) 2 THA] 2 € (tangeretin) ©] 3%
L&A A 2 vt E 1 ¥ (HPLC)E ©]-8-38f] -4 33l
A& H 2rpE 7] ¥(HPLC) ¥4 2318 o1 ok
[81] * BN AEF Y FEES 10nyml 2] F57F H A v g0 &35l
T=H| gt
[82] #2/4 WA o] T Ao R T Ml ehe-S 50:509] T38| 2 =33
G ole AR B AL, A2 e 2 100% M ' AHE-3FA AL, Al 17 T A2
FIH]E 100:02 2 Al Fske] 5030 A A 0:1002 52 | BA 1 51031t
FABE A ) & =AY S AR
[83] * 1= 7] 0 215m 08 31 ¥ UV detector
[84] o] %, =1 ¢ ¥l (nobiletin) 2 ¥F4] & ¥l (tangeretin) 3% 7= A] <F(Wako, JP)-&
SR FAst ¥4 WA s Vo R RE HAEFAAE 2l o] %,
XFE AFAE o] &ato] A Al sell A5 = 8l © (nobiletin) 2
BFA] ] €l (tangeretin) 2] $FF-S- Al 2ksl i o)
[85] 3h7] & 19 e By FEEol 33 = @ ¥l (nobiletin) &

EFA] 9 ®l (tangeretin)&] &
LFER AT

bpg 2@
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[86]

[87]

[92]
[93]
[94]

12
[31]
At PMF &%, H&+ #3 58 A2 5% 715)
TEE vl o el wA T e ] A
gl
Az 1 27.5 22 49.5
H] WA 24 1 10.3 7.8 18.1
H] WA 2o 2 12.9 9.7 22.6
H] 1A 2= 3 1.1 0.7 1.8
H] ul A 22 o 4 10.7 7.5 18.2
A7) 1014 Boli= vle} o] Az o 1o AzE FEHF ] FEBE
}

T 3y FEE0l v 8 B2 = g ¥l (nobiletin) 35 2

| ¥l (tangeretin) 3 R Th $HH, 100% o =& 5 |2 A8

T a5 39 FE2 9 =W 2 ¥l (nobiletin) 35 2 ¥4 7 ¥l (tangeretin)

ol AAsHA WM ar(H| A ¢ 39 A Fx), A& F5 Sul=

a
[e)
|

1o ot L L
24

5= AL 7L§7T JJFVL] EE/] el ‘L’ﬂﬂ(nobﬂetm) ot 2

[}
Wx}a}szi,o_ur, 5 M Al el LM ¢E17} =1al %% AR Z7hshE A 4 o)

Skt M| T ol A RS HepG2 Al 32 & 10% FBSE X €3 DMEM
Hj <] ol] A wl] @F&} ST}, 0] 2, 96-well plate®l] HepG2 Al =& 1x1042] o=
A FARUHE, SAEE, A zd 19 27 49
T8, vl A 2 19 2 9 ZZ%)E 3~30 ug/mE/l L2 Adshal,

H oGS A A ki, 54 Eaol= Oﬂ%%‘ﬂ ﬂﬂlo}oﬂﬂ} Oﬂ%%
FAlol A slar 244 7Fo] At F 2 Aol MTT Al 9F-2 20md 3 718kar

4RI 3L g Qi kLS. o] -, 2 ol A wj X & A 7] 8kaL A o] DMSO & 4=

150m¢ 7 7Fste] Al E 83 Al Z Tk o], ELISA readerE ©|-&3}Fo] 570mmol A 2]

EYEE S5, AL AEES AN

uls
of
ol
o

1S AEF Ay FEE0] 1A A M AES 1A
Ve 1ot} K (o)A XE 9] "control"S Al & of| ©F2-2 A ] 5 A] &
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AAS YR Az, "EtOH" 3= o] BH-8-7HS A 7] 3
"EtOH+N"-2 =l o &l 7} of| eF2-& 3l 28]
A HE I} o & A g A7
1o A Azt a7 43 FEET oS A 2 a& YEh L
"HAAEE Az 1M Axd AT Iy FE2E o HeS e

A TS bt g oA Y F9 42 M E AEE(%)E HHER T
T 5 1o A A E AEES AT 10022 dhaz, o] o] o 3 AFth A 2l
Fro =2 Yehli Q. & 104 Bo|= vpef o] Az 10 M A x5 T
B3 FE2E2 Y A F25 Vo2 58S o vl A ] 1o 4 Alxzd
e A 5 %%011 H] oH AdF o) o3 I MEAIES FHL o7

S =
oot i,
A 19

2 H
kol
i)
rlr
jitas
it
S
o
L
é
"oy
i)
38
_E
I
)
_xi
Y,
MJ
:1m
_g
&l
A
e
(i
=

my BNl
4 &

=
2

ol

H o
f

I

3

i)

e [
o

Lol R o= (Polymethoxy flavonoids, PMF)«] Jako = 2l
1A A3 2 9 2R 5U A FREVEOR RS
S E B ot A " 2 f AV A Y 9908 F Al AVE

2,

[95]
[96] 3.¢3Z g0 o3 A &0l FEE ELFE LIS TF AEF A

[e)

[97] (1) A
[98] 6-7 T8 77 C57BL/6 AFAE 173 T3k F A 3ol AMg-3tsit). =8l aA
e AF = 22°C9] 25, 55%2] 5, Y 7] (light-dark cycle) 124] ZF T4 9
AbS A S ol M AR E Q1AL AR 9 Al A A Al LT
T HA S AR A E A 6719 o2 YRl o], Aol =
THITE 39719 18] Smi/kge] Yo 2 AT Foslar, o] F e HEl &
SHA] ok}, IS, o §HE vhs Aol = SR 5 397 1Y 18] Smi/kg el
o7 AT FolstaL, 3417 3 20%(viv) ol BFE- =8-S [2A]7F 7HA o 7 33
Sgikge] o= A Folstar, 6A|(F T A3 & TR e
o] %%+§_F/]ﬂ}a(81lymarm) A 2] 7ol = A 2wl (Silymarin)S 34 7F 1 18]

B2 AT Foeta, o] % o vhE Ayl A g A e & it
%E(SO) Aol = Az 10 A A zg R 1

19 13] 50mg/kge] o= A+ F-ostaL, o] F o b= A 2| a3
ST 3 o B2+ E 5(100) A gl ol = Al 2o 104

¥ 555 3U7F 1Y 13] 100mg/kge] o & AT Fold)a,
A A E sl EE o B+ 35 E(200)
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[99]

[100]
[101]
[102]

[103]

[104]

[105]
[106]
[107]

14

A2 ol Azel 164 Az R ) FE2L 3041 19
200me/ke®] F 0.2 AT Folahar, o] F ol e Hel A FA Aol & shech
AP FRF RAS AT RPL o| NB LS o] §3o) AAE AT F
AH G o F, TN Sl D2 AL, 1F 24 AR
9 FEwdoR ngstAL 4 AL Fstel FF 482 9

Hashgi.

OETEE!
D& ¥4 A
A2 Dol ATl ste] B4 A RS Fulsha, Fof 34 X (2 d -

FuJk Dri-Chem 4000i; A Z=A} : Fujifilm, JP)& ©|-8-3}] ALT(alanine
aminotransferase) 2 AST(aspartate aminotransferase)2] €/ 3} TG(triglyceride)2]
stere 46kl 8] 3 2% ge) B4 A9E el Aol

Aelat i ALT(U/L) |AST(U/L) |TG(mg/dL)
At 13.6 62.2 95.2

o gk v A gt 101.6 208.8 184.6

'of) §F2-+2 2] v (Silymarin)' A 2] 222 103.6 136.8

o BHE+ = E(50) A g 77.4 121.8 184.4

o He+FEE(100) A 48.8 79.0 174.4

o BHE+ 2 E(200) A Bl 21.2 71.2 148.0

71 32004 Bol= upe} o] &g o) Al o 1ol A Al 2 g e ]
[e)

FEEL G2 o8] 1 0] FEY RATE ARo)H B4 (A H, WA
RH) A e gk el B ARA R ARG A vkt fAFE 2
E4 oAl B3} = 2F 7] A B E e,

\®]
~—

FA e A A o v

F2H 5 10% At &5 2R S0 uAgstal, of 5um T2
st Al S AT o], Al S 2. #HE 2 (oilred 0) &R
AAEtaL P 2A o A FHH FEE EAEIH 2= dagol of 8 it
Edol ¥ Fdew Ao e 4 %‘%%ol (e of Ay S Al
H A= G S ek AR ol T B 20l A "ATE S e AL, "B E
ol he v A2t S YER AL, Ot el Bk A FJ FhRI(Silymarin)' A ]2
UERH AL, "D = el 2+ E 2 (50) A 2l itE YER AL, "EN =
ol &+ FF (100 A P& hEhf an, Frs ol B+ E B (2000 A S
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[109]
[110]

[111]
[112]

[113]
[114]

[115]
[116]

15

hebdleh 5 20 A Bo|i= uhef o] ¥ Wk of x|zl 104 A2 E AE R
b3 2E %S Aelulel sl SARE 2 2o A 28 oA m3kE el

3) kA o] AE APE 3 24
ﬁiﬁ%m%ﬂﬁ%%gégﬁ%ﬁoiﬂéﬂjme%w
Aqste] Al S Azt o F, Al AP A5z 71 E(E W : ApopTag

Peroxidase In Situ Apoptosis Detection Kit; | Z/\} Milipore, USA)E ©] &3}
TUNEL assay @ (b 22 9] M3 AbE & S350 = 32 da&of 2§
b Eo rEd Rl e E Aol A Ay FEEe] it 2o A ¥
AR ol WA= G &2 HEF ARl o]t} 2 3014 X 2] "Normal "< 45
UER 5L, 0" ol e b A & WER AL, 150" el e+ E = (50)
A wtS WER AL, "100" 2 ol B+ = (100) A e HER Az, 12007
B+ FEE(200) A H g YERAT B 30 A Ho|= vhe) o] E ik o
Azel 1e]M Az AeEF 49 FEE2 5 AEH R T 2 AE
AFE S A B

4. AR SR A (CCld) ol Y&l vHA 1S40 freE RdEE AY s E§
w43 FE2E 85 37

(D) A

6-7 7% TR ICR AF & 177 &3} 8 & Ao Agat ). &3t 3y &<t
AF = 22009 &5, 55%2] &5, Y 7] (light-dark cycle) 12A] 7+ 9] 2]

AbS A S ol M AR E Q1AL AR 9 Al A A Al LT
T HA S AN A E oA 579 o2 Qi) o] &, A4S A 9§
U X] hof] 20% AL 8}t (vehicle : olive oi)E 1573 23] 2] 3142 F 457}
Ime/kg®] &0 =2 7k ] Fofsto] (b =4 & st o5, A 2
AFA S A T A Yol = SR E 4T 1Y 13 BT 5o oh, 6A] 7k 3l
28-S Fashgiu w3k AL 8F ek A+ 2l b (Silymarin) A 2] ol =
A 2] vl (Silymarin)2 4527F 19 13] 200mg/kge] Yo 2 AT Fofs)aL, 64| 1k
Foll Ae& FaS T e AL S A+ FE E(50) A gl wrell = Al 2o
1ol A z3 a7 3y FE5ES 4537019 13] 50mg/keg ] o2 AT
Folatar, 6A|F ol A3 E& TR T, AN S A+ = E(200)
Aol = Az 10 A Az a7 B3 FEES 47019 13
200mg/kge] ko & AT Fols)

=

2 223



WO 2016/153211 PCT/KR2016/002606

[117]
[118]

[119]

[120]

[121]
[122]
[123]

[124]
[125]

[126]
[127]

16

AT Bole A sho] B4 AR Folshar, o] w4 g (g
FuJk Dri-Chem 4000i; A Z=A} : Fujifilm, JP)& ©|-8-3}] ALT(alanine
aminotransferase) % AST(aspartate aminotransferase)2] &4 -2 54 315t} 3171

38 99 B4 A9E e Flolul,

[3E3]

Aelat i ALT(U/L) AST(U/L)
A 23 85

AT SFERA v A 2 234 211

‘AL 8} 6k A+ 2] mh (Silymarin)' 24 97

R

AL SR A+ S E(50) A 2] 87 184

AL B A+ = E E(200) A Bl 65 144

2) F2A g AR T A

2R 10% At 5 x=24- GH o7 s1As)a1, oF S5un 7
AHsle] Al H S A #eki T o] %, A3 & Haematoxylin and eosin(H&E)
SNo = dAlsta F 2A4 ] A3 FES AT & 4= A shERA
olaf vk 7t &40 fred RAFTE YA TEF 43 FEE0] k249

Mg atell P Xz G TS Lhebdl Aol Tk, 5 4o 4 AT TS LERR 3
"B AR SRR B el e vheh 3, O

ALG) s ek 1 2 P Silymariny 2] - e, D"

AR BHEE A T F B (50) A ¢ T LhEh a1, "B AR BHER A E B (200)
A €] 7 LERIEL, 5 404 Bo]iz uks} o] 2 kg o] Az 10] 4] Al
AET A FERE FE AEHA0E 12X 45318 A a0,

5. 372 Z(bile duct ligation, BDL)°l| 2|38} 7+ &=4o] Fry RalEE 2
e T gy FEE0 55 AUt

(1) A &HH

6-7 78 77 ICR AF & 17 T3 = Ao AL&39 ). 394 <t
A = 22009] £5,55%9] 475, ok F7](light-dark cycle) 124] 7+ ©F$] €]
A2 B Bfol) A AFSE QA AbR 9} A4 A8 A A2 H )
3t S A AFE b 7R o B QAT o] F, B
NAE ZdE (ZoletiDE 73 3FSA T o] F, 477 2] 7| A ol thafj A= AFA

e

KeN
=
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A T HAE ABETS AN R BgSAT W, PP e A9
Sei) o] AR A R 5 9 AQlske] FHES FraL o] %
A% % Faae dasgn

N
N
oS
1
by

= = %]
T a5t o, A Zy A ] wbgd (Silymarin)' A 2] w-oll =
1 13] 200mg/kge] Fo 2 A4 Fofshar, 3A1F
Foll A& Faeh e, T A 2 FEE(50) Mol = Az 104
Az 737 33 255457019 13 50mg/kee] o2 AT Folda,
A 24 2 E(200) A 7ol = Al 2

[128]

[129] ) 24

[130] 1)@l ¥ A

[131]  AA 2 AR she] ¥4 A RS Fulsha, Do} 1A A (2D

FuJk Dri-Chem 4000i; A Z=A} : Fujifilm, JP)& ©|-8-3}] ALT(alanine
aminotransferase), AST(aspartate aminotransferase) 2 GGT(y-glutamyl
transferase)] 2/d ¥} TCHO(total cholesterol) 2 TBIL(total bilirubin)2] §}&FS-
Sgekgich. 7] E 4= Ao] #4 A5 S hebd Alolu.

[132] [3%4]

A g ALT(U/L|AST(U/L |GGT(U/ |TCHO(mg/d |TBIL(mg/dL
) ) L) L) )

A 23.0 84.8 11.1 139.0 1.14

BDL = A g - 507.7  |604.0 31.5 239.7 17.85

BDL+A glnb&l A& (3752 4522|225 134.1 15.5

'BDL+35 E(50)' 3202|4186  [32.6 296.0 18.1

R R

'BDLA+3+5 5(200)' 3104 [391.6 19.4 174.8 14.6

R R

[133] *BDL : @4 %
[134] 771 3 4ol A Holi= uhel go] F g o] Az 104 A

2 Z(bile duct ligation, BDL)°l 2] & 7+ £=440]
b 3 FAFSEA Y U -8 1S4 oA m

)
©

Fodo iy
BTk
A e
N ﬂ% Hu
Ir i
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LHERA AT

=

=

WA a3
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[135]

T =

~— — ﬂjﬂbf ]O_W

mg X ST EW o o0 —
T =y w0 LI o N !
imﬂﬂﬂﬂﬂn#mwﬂl@M immmexﬂdyliui Mcﬂwl iy
Bz h e g X DRI 5 Pl o o
M%L(Eﬂgﬂ,%ﬂﬂ MMWUGO_EGW% o P
C),Zeﬁ — C.n ll.._ L.E)A
O Ny = BT 2.0 P o e TR
= [N w = A = o) © _ o} ~ ol <
SEr TN FECaonul Koy
%ﬂ%ulﬂ_urw@ﬂ@ %mgém@_xﬁwf% mmwryl,ﬁl
l%%Wﬂr% w o AN ik o R
I O B 2L EmE ST g i =
;OE#E#HO L — o |1FL X }
e (RETEHT pfrTo RO gEad
ﬂmmug%mlf%m ﬂm%ﬁwfﬁ% o T 5 T
Mool g e H BN Wz LBEWQ%. gy
o#o_e%ﬁwaﬁoL",%P o#o_ao_e_/ e T i
T M H Y T WXy sl s T WA
%»%%Eﬁmwi o LT e AT WEB
prlUIZELd  prEERIITE mIlbw
T ogw ok NP oo R T w ma.@To_uAAuluguAlm_. ~o°o NT®
™ ﬂwfﬂwmf o w M ozrom o RO = o Moo= g o oy i U
%EW%%%%EHQ oy o I —w g WT W
Cpm T AT T e KR T ke &k g
wape PP AR el g tgew T g BE
oK ezX agdd goare@e, #5g yrPs
PR R T g T L Srm T delEIdw _BH™
ﬂ%o_;mﬂ@oiﬁﬂ_mﬁ ﬁ%o_Ea%%é%mﬁz @%%%

O - N ' 0‘._.7“””"“'~ R —
O - ) xﬂo_EAoiLuﬂﬁ-,]i = N X
M T H AT e@h ™ Mxawd T pHoo =T3 5
ﬁiﬁrww.m%%mmiev M E o My TR L T
S EXT 5T W el I G I L R
7o 2 P TR oo T %L AT T G = E T

T = =) i)

Lt o3 T2

b,

ko)
-

2 3|4} ¥ o] of
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e AT el das s 57H50~80 TR Ea A daes
d7betal FEote] &0 &RE FEAE 755 94,
A7 FENE o]Fsta, o it FENE w55t w5 FEANE
F5h= 9 &
A7) EEH FEA) 5w AdHE T30 %% o) 3l A5
ddE FEINE Hbetal AA et FEES AT AL, ol &
sl AAE Julo FE5ES 558 GAE 2gs)a,
A7 A ATl e T A 49 Lol A,
A7 AAE FH e FE5E-2 =1 # ¥l (nobiletin) L
EHA] # |l (tangeretin) & 85 A& S Q& o= 7 39
FEE Az,

[ 2] A 18+ 1oy A, A7) = 3= (Citrus aurantium), A F-2FAHCitrus

depressa), 2= (Citrus tachibana), ?1# (Citrus leiocarpa), 7] 2] #(Citrus
tardiva), #] 7| Z}(Citrus succosa), 7] "2 7+(Citrus kinokuni), &7 & (Citrus
erythrosa), *| 5+-3-7F°] "-t} &1 (Citrus deliciosa), 7 (Citrus nobilis),

v Z(Citrus reticulata), *H 2 (Citrus tangerina), 3} .(Citrus hanaya),

%) = (Citrus nippokoreana), 21 = (Citrus sunki hort. ex Tanaka) %

St} B-(Citrus hybrid Shiranuhi) 2. 2 o] Fo] X ol A A B E] = 15 o] 42l
e 5RO Shaz i o9 FEE o A2

=}
A 3] Al 13l A, 7] AT AT S o eheel 21E 50 3=

e 3 FEE A9y,

[7d -3 4] Al 134el] QoM B7] FE NS F5eHE GAlA & A d L9
A7V R By o T tiy] 5u) W+ 200191 A& S5 07 sh=
e 3 FEE A9y,

7873 5] Al 18l AAAM, F7] FERE FHH= dAlAM F5 25+
10~30°CO| 3L 5 Al{HE 2~109 %1 21& 54 0 & 3k =7 79
FEE o Az,

7873 6] Al 13el] oAAM, 7] A E Y FEES F58t dANA =
T Aa 32E 7809 JA7M w55 FE 9 S5ty 34
WA 120091 A& S Q& oh= E R B3] FEE Ay

(73 7] A 13el] oM, 37 A= Y FEE X TEHFS VTR
%=1 2 ¥l (nobiletin) @] 32 25~30 T %] 2L ¥HA] 2 ¥l (tangeretin) 2]
2 20~25 FF%N A& SH R 5 e Ay FEEY
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