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ABSTRACT

Objectives : The aim of this study is to search Korean Medicine with the superior inhibitory effect of pancreatic lipase
including a possibility as a well-matched sauce material with pork,

Methods : We chose 5 samples which have the potent inhibitory effect of pancreatic lipase enzyme among 9 samples,
5 samples were Glycyrrhizae rhizoma, Cinnamomi cortex, Ganoderma lucidum, Syzygium aromaticum, and Schisandra
chinensis, Animals were divided into eight groups (n=7). The experimental groups except for normal group were fed
60% high—fat diet. 5 samples were orally administered at a dose of 200 mg/kg body weight and orlistat were orally
administrated at a dose of 60 mg/kg body weight for 7 days. Biochemical anaylses of 5 samples were executed based
on lipid parameters such as triglyceride (TG) and total cholesterol (TC),

Results : Korean Medicines with ICso of below 1 mg/m¢ were Glycyrrhizae rhizoma, Cinnamomi cortex, Ganoderma
lucidum, Syzygium aromaticum, and Schisandra chinensis, Body weight change of all drug—treated groups except
Glycyrrhizae rhizoma reduced significantly during the experimental period. Orlistat treatment reduced significantly
both TG and TC in serum. The significant emission of TG in fece showed in Cinnamomi cortex treatment, whereas
Ganoderma lucidum and Syzygium aromaticum showed a tendency to increase without a significance. Besides,
Ganoderma lucidum and Schisandra chinensis emitted significantly TC to fece.

Conclusions : In conclusion, Cinnamomi cortex may exert anti—obesity effect by directly inhibiting pancreatic lipase,
which would prevent the absorption of lipid from the small intestine, Accordingly, Cinnamomi cortex may suggest a
high possibility as a well-matched sauce material with pork,
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ol AEo| thF o FEa JAH. T FA|
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(888t W0l FySHA 4] oFdLio] Huf 3 F
7hetal Qloh, a4 F - AEA 9= FiE, G, A4
9 Az F& /1oty FuE3E HHoR AMSEE IS T
st 2419 grE A= SAl 2BAEY 73S ¥
ol=dl Yo7t A o7 7R 9 FEH FrEA st A
S0] AZ st o] U=E grilmel 2§28 (Fletd 5),
zu29} EFste] g Y oz gEA Yo, o)L o
F7HE =Y & opdEt =& VR 2y F AR 2,
R B2 9 27 §2)9} 22 A7 AA ] 2315 o]F o]
g A st F4Y FHAE FolA 23HE X5 9
g2 ),

20164 FHEARERIL SRS FHEARE T8 BA

ao] ostE® 20149 712 1909 il &
S5 2% (N 10,8 kg, BB 12.8 kg) F 1915 AAIstL
Qlth. 20009E 16.5 kg, 20109Eo]: 19.3 ke, 20149
21,5 kg = A& F7I8HL, o]F3 F7F FAlE deEE
A% = Aol g 7HF o] APt 2 o] At
oot ieAlo] FH3MH ey B1o] o] o2 79
vlaf 1080 Eote & FFHANE £40] glo] FEE
e g of&H= SFolt}, siAvE A AT S AEHE
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Y%A (Sus scrofa domesticus Brisson)?] Au|= &St
oest 285 g B, Foloh MRS (H, 1B, X,
EiET 2e HEe Asdna sant?. sAw 584
A FH2HEY FEUA HRe Aot He H4E8HE
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I. Az 999
1. 5=
6 weeks 9] ¥4 ICR mouse (3lHlo]l2, AL)S Ftoj
sto], B3 nPAE (A 737 AHDHE T8 35
shel 1230 AFA B0 A F APl A
FE ARAY AL conventional systemlZ &% 22
20T, €% 50+5%, WYF7](light : dark cycle)= 124]
F712 2Asc HATES YR (ER 22, 1% o),
ZA% 8,0% ©olst, 24 5.0% ©]st, Z3|& 8,0% °|5}, Z&
0.6% o1, 91 0.4% 14, AlbAt, WA FHNE Folsha,
A2 O] L2 DietAtell Al F-U7E 60% high—fat diet (HFD:
Diet 12492, Research Diets, Inc., New Brunswick, NJ,
USA)E Y MEA 3a33tth BE uheie AT A7
13/19 AFE SHstgth A2 24 2 7uhey 87
o2 eglth, TAY Aol F g (Vehicle) RIS,
Orlistat= W% 13] 60 mg/kg/day, U™A| FEFAZL 7t
7o) oFE-S i 13] 200 mg/kg/day BE==2 £ (Zonde)S
ol gste] oHAE 72 B3t AT Fofelalt,

~ AL H

2. A&

= Ao AT AL, G, BT, A, 4R, 24, 9,
Y, eulAe $7IReRE (BRI T AL Aot
FAYA Ro] WAt FATF ) FAT AW A
sfof Abg-akict,

3. AloF

Porcine pancreatic lipase (Type II; from porcine
pancreas), orlistat, p—nitrophenyl butyrate, Trizma—
hydrochloride, MOPS, N, N—-Dimethylformamide, p—NPB
(p—Nitrophenyl butyrate)Z Sigma Chemical Co. (St Louis,
MO, USA)oJA FUstRct, E3H EDTAL CaCly, EtOH:E

e 539 2e Agstan

5. In vitro pancreatic lipase 44| A1§ uhy

Enzyme buffer (10 mM MOPS, 1 mM EDTA, pH 6.8)]
porcine pancreatic lipase & 2.5 mg/ml =2 )
Tris buffer (100 mM Tris—HCl, 5 mM CaCls, pH 7.0)2
1319, lipase’} 419] Q= enzyme buffer®} Tris bufferS



S R

TP ARE OFE = (1 mg/ml, 500 ug/me,
250 ug/ml)E M3 B buffer TFE| AES 3T,
37ColA 1587 kst tt, Substrate solution (10 mM
p—nitrophenyl butyrate in DMF)Z Z7}8t 3 thA] 37TColA
30827} vjoFalal, ELISA 405 mollA £33t ICs ZHS B4
SHTh,

(B—b) )

Inhibition (%)= 100— ((A—a) %100

where A is the activity without inhibitor, a the negative control
without inhibitor, B the activity with inhibitor and b is the negative
control with inhibitor.

1_. ha |
74 B¢ FEFY F upeao HAoA 3 FHE
4,000 rpm o2 1087 GAEE st @3S Aoy, upei

=
A9 triglyceride (TG) ¥ total cholesterol (TC) = TG,
TC assay kit (Wako Pure Chemical Industries, Ltd.)¢]
TR EZ ut SH5}IT)

B9 A 24
AEE

240 A AATE Bh3, 1 ohed BHE Be
[

F AZ7) (500)e] B3 257 AXF T PAPIS o] §5tel
T ol 24 ) AWHES LMt o] gatech, Ha

E9] chloroform® methanol (2:1, v/v)2 W= 209} &
33t &, Folch et al. 9] AF ¥HE 0|83t a Microplate
Reader, model infinite M200 PRO (Tecan, Austria)®
600 o] AN FHEGS AP,

E SXE gd + 82923 (Mean + S.EM)E A
stgo 1, SPSS (18.0 for Windows program)< AH&-3to
one—way analysis of variance (ANOVA)Z Z} A}&9] 57
A F9S Ao, dxa T Abold p

0.05 4 1 fel4ol Yt Ao WA,

—value(

mz2 %
1. In vitro pancreatic lipase 84 A3 @3'—]'
X olHol= &/ Al FAE A3 Y8l 9 F
ghekAy (Akek, B, A, ¥, FE, 4, FA, 731%",
HzhE E4 —’F—%’&}@] ZrZ+ o] AR 7 golgo|2E
SAFHT. 3 A geldol= AAE T4l oste] JA&
(%)& T3ttt Table 194 Ei= vRel Zro] A gtolwo]=

rEro

Fgetolsol = A2 7H FekA ) vl w Bt 59

Al &3 IC500] 1 mg/ml o)FA Hee AEe 4 FRE
Z}zF A& 1 mg/mlol| A pancreatic lipase YA &I F
(33.5%), AT (34.5%), AT (34.9%), AeF (37.6%) 22
uebgth mEbd 9] 4 Age SEARNAE AYAR
Table 2014 29 5 F79| A&7} HF fojdo]= &4 oA
IC50°] 1 mg/ml ©J8t2 A Wgen oj= AT A
AoA Lt BIE T = ks AS Auidn A=
ICs0 (831.5 ug/mf), A ICs0 (701.9 ug/ml), FA ICso (140.2
ug/ml), B 1Cs0 (128 ug/ml), 2HIA}F ICs0 (54 ug/ml) &2
Lu|R7t A SolHol= A ANt 7HE St 1
ol Aol

Table 1. Pancreatic lipase inhibition (%) in Korean Medicine 1 mg/md

Korean medicine Pancreatic lipase inhibition
Dioscoreae rhizoma 37.6%
Angelicae gigantis radix 33.5%

Cindii thizoma 34.5%
Citri unshii pericarpium 34.9%

Table 2. Image and IC5o of panoreat|c lipase of Korean Medicine

Korean medicine ICs0

Glyeyrrhizae thizoma P 831.5 ug/ml
Cinnamomi cortex 701.9 ug/ml
Ganoderma lucidum 3 140.2 ug/ml
Syzygium aromaticum?* 128 ug/ml
Schisandra chinensis ¥ 54 ug/ml

1)-5) images laid in regular sequence fromleft to right.

T O.98i0 10, ix] 4] o] q{zs%° 1,720, 12§ 414
21 Orlistat £ —0.96+
0 5511L mrﬁl T@l 36+o.73, G2 FoF 0.88+0.50,
A Fo 0.97+£0.41, Lu|&} FoF 0.88+£0.3322 &

o4 Q= A% A TS Epolnh, o] e 158+
0.242 AFo] ashs AFE Hol71% st
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Fig. 1. Body weight change in the whole experimental periods.
Normal, normal mices; Vehicle, HFD control mice; Orlistat, Orlistat
60 mg/kg body weight/day—treated and HFD fed—mice; GR,
Glycyrrhizae Rhizoma 200 mg/kg body weight/day—treated and
HFD fed—mice; CC, Cinnamomi Cortex 200 mg/kg body weight/
day—treated and HFD fed—mice; GL, Ganoderma Lucidum 200
mg/kg body weight/day—treated and HFD fed—mice; SA, Syzygium
Aromaticum 200 mg/kg body weight/day—treated and HFD fed—
mice; SC, Schisandra chinensis 200 mg/kg body weight/
day—treated and HFD fed—mice. Data are mean + S.EM. (n=7)
Significance: "/~ ¢0.01 versus normal mice, *£<0.05, **£<0.01,
and ***P(0.001 versus vehicle mice.

o

-1;(];(1 %%k
FA% iz
177.8%2 o4 UA AR %PB*O] Z7vstant. 57 P

ZAA e &S Orlistat £ Al dl=7
46.3% 274 A FA vetgoH, zt oku_Eroq;L_ Az
139.8+20.6, 9%] 166.9+18.8, A3 182.4+14.7, Lu|=}
204.3+11.22 o4 A #astg e vhd 84+ 171.9+
51,402 ZrAste AFE 7HHE 2 $942 YegdiAe

@t (Fig. 2).

-VL rﬂ Mo w

oE Fo 74 ¥ @F& Zostq @ Wl FEALEE
TS SAT 2 FAT ol vis) ZAAolE ot o
222 150.8%2 FEILHE dFol +94 A 7t
fch. S7Hd @4 W SEA2HEY FF2 Orlistat Fo=2
18.2% w944 = HAE B, H2E A% UmA| o=
FoATL st AdE Uil (Fig. 2)

Fig. 3= £ 24A17F A ZA9s 01%’0—]'01 =i

2% B T WA BH W FAAY FFE 34 :
ol vle) DAL A)E GOl AEBE 11,2352 A
short So4e LehhA) ghstet. whe a® B W 34
Aol FFE Orlistat Foi A 264.4% F94 A F71h

it o] Orlistat Fo{7} A 2lolsfo]= &4 FFEstHA
AA|A|A Ao]x|Ho] HHo R gro] WjHdHE Ao R ALRHLE
ES FE BEoZoAE &4 (120.80+1,97) FojFto ATt
2ol vls) 113% 94 Sl S71aaE Uetislo.

Vol. 32 No. 5, 2017

300 -
250 -
200 -

* 3k

150 4

#it#
Hokeok
100 -
50 -
0

Normal Vehicle Orlistat GR CcC GL SA SC

Triglyceride (mg/dL)

750 ,

###
500 - %
.
250 -
0

Normal Vehicle Orlistat GR cC GL SA SC

Fig. 2. Serum triglyceride and total cholesterol levels.

Normal, normal mices; Vehicle, HFD control mice; Orlistat, Orlistat
60 mg/kg body weight/day—treated and HFD fed—mice; GR,
Glycyrrhizae Rhizoma 200 mg/kg body weight/day—treated and
HFD fed—mice; CC, Cinnamomi Cortex 200 mg/kg body weight/
day—treated and HFD fed—mice; GL, Ganoderma Lucidum 200
mg/kg body weight/day—treated and HFD fed—mice; SA, Syzygium
Aromaticum 200 mg/kg body weight/day—treated and HFD fed—
mice; SC, Schisandra chinensis 200 mg/kg body weight/
day—treated and HFD fed—mice. Data are mean + S.EM. (n=7)
Significance: */£¢0.001 versus normal mice, *£<0.05, **P{0.01,
and ***P(0.001 versus vehicle mice.
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Fig. 3. Fecal triglyceride level.

Normal, normal mices; Vehicle, HFD control mice; Orlistat, Orlistat
60 mg/kg body weight/day—treated and HFD fed—mice; GR,
Glycyrrhizae Rhizoma 200 mg/kg body weight/day—treated and
HFD fed—mice; CC, Cinnamomi Cortex 200 mg/kg body weight/
day—treated and HFD fed—mice; GL, Ganoderma Lucidum 200
mg/kg body weight/day—treated and HFD fed—mice; SA, Syzygium
Aromaticum 200 mg/kg body weight/day—treated and HFD fed—
mice; SC, Schisandra chinensis 200 mg/kg body weight/day—treated
and HFD fed—mice. Data are mean = S.E.M. (n =7) Significance:
**p{0.01, and ***P{0.001 versus vehicle mice, 1 1 <0.01 versus
vehicle mice (negative)
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Fig. 4. Fecal total cholesterol level.

Normal, normal mices; Vehicle, HFD control mice; Orlistat, Orlistat
60 mg/kg body weight/day—treated and HFD fed—mice; GR,
Glycyrrhizae Rhizoma 200 mg/kg body weight/day—treated and
HFD fed—mice; CC, Cinnamomi Cortex 200 mg/kg body weight/
day—treated and HFD fed—mice; GL, Ganoderma Lucidum 200
mg/kg body weight/day—treated and HFD fed—mice; SA, Syzygium
Aromaticum 200 mg/kg body weight/day—treated and HFD fed—
mice; SC, Schisandra chinensis 200 mg/kg body weight/day—
treated and HFD fed—mice. Data are mean * SEM. (n = 7)
Significance: *~<0.05 versus vehicle mice.
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grolFlo]z8] & A3 ZH-E 7HAE= TA Hn H7h=
F5 A9 Ao Bt 7|2AER 8 ¢ vt A
ZrEd

FZolA Eul=Ele FAF olglo]=  (triacylglycerol
acylhydrolase)&= AFE Ao|ALe] ¢ 50-70%5 7F+=E3l
A AA Aure] el @ AL AT 4 Ak, FAY
O] 2 A 2 AR E 1 Q& orlistate tHEZA Q] pancreatic
lipase inhibitor24] F7 gho|#o|=9 &AdE AAAA <
30%2] AolAure] AU F42 AP BuE oo,
SEARE orlistat®] A& A 8l 5t 20% o149 TR
7187 WA E, 5%, BHE 9 A4 A 59 #2-go] UE
wom A7 2 Waoll= X84 HERY 8% 5= FaEe
% orlistat®] X &e] §lojA FZp-go] Uetyltt, weta 2
ATtE F2E glo] tASHA AR 4= Sl ARLE AMS
7Heet ek FolA AL & ol&ge AR golHol=
2 AAAE BT AP S E HTrAA|A Y] Ade] loiM®
2 ofu|7} gleka webEny”,

ohekek shopA (akek, B, W, FH, FE, A4, IA,
A, LuAhE @ FE5t] A golHol= S 9
stgoem, o] F 1 mg/ml ostellA 50%9 HA ZHolHo]=
A7 AL Hole A T 5F Hx, 4, IA, IFF,
LoAp)E Aty FEADE APt Lu)|AkY [Cso
54 ug/mlE 7P L4t goH, I thEo 2= A (128 ug/mb),
FA] (140.2 ug/md), SA (701.9 ug/md), #= (831.5 ug/m)=
AAEIE Bt FEAZ AMSE 57HA 9] ek (7HE,
SA, A, B, enjphe AL AE AL ader "
=Fo] Ry v} 9} 2= 712 (Glycyrrhizae rhizoma)
FEES 457 B3 AFY EF5XE o] FaAIYE=
2 Bustgon, = 274 (Cinnamomi cortex) 2%
9] AL Eod7} Estradiol valerateo] 93t §dtE 1=
Y 2EHE 5ol vA = FFS B 3 EF 4TI
FEY2HEY 7 EE&FCE WAFES Hish
Chang2®” 9% (Ganoderma lucidum)2] Eoj7} Fuj &9l
#+9 24E& S5ty HTE FAAAXtE EAE S,
Seto="" & 2]7} 7+2] phosphoenolpyruvate carboxykinase
(PEPCK)Z 9¢t9] &5t 85 XS Aadozy 89
Zst 312 W3R Sy}, T3t Jung & A3 (Syzygium
aromaticum) o8 FE&5o] AYA3E2] FA (adipogenesis)
I A&y 9 Az P4 (lipogenesis)Z THH HAF
RS AATo=EN AYEHE JAZTL Huskgih
Jang&* © w7} (Schisandra chinensis)®] 2|84 H8
¢l Gomisin N& #¢l nhe-27F @F3 7ho] S Aol
2E|o] H|gto] JAHTh B UsEG T, o] AFA 5712 g
gk o] A rolHo]= & AE ST 2TE EUE
#z, &4, A, AF, 2uA FEE] FUHodA FH4AE
FE dAIStA o]lE EHOE viEAl7]= a1t gttt
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F2E AT 2 dE FoZoAA 93 A4 5
UEbl ok, 3 A2 o] E Bl vint A oA Ao}
SARHAY 84 U TGE A4zl vl8) tzzo] #24 9A
z7letgon, 278 e Y REQ Orlistat £
oA 46.3% 248 A HaSAT SA FoiZolAT
&dhs AFE HAon yuA RoE (Hzx, A, AF, &
zhol A= o4 e A EAh @3 Wi TC 2
7ol wlisl oAl 150.8% v—J A S7FsHE L
Orlistat o2& A&t BE FE TN Haste
F= HAo A SolHol= &4 XiSHE FHE A
7} AAE ASL Seld T g o2 o] BH O )
HUEAE FUsh7] skl 74 A A o83t £
sttt & 25 B A B W TG % TCE 4k,
Aol v Aol S Fodt 2T 27 11.23%,
24.5%% FaStF oY FodS et gt wbd 23
Wz wjidd TG #ol 7P B2 2 Orlistat Fojo]H
FAAY FFL Orlistat 264, 4%2 )27 B3|
o A F7FstAT. ol Orlistat F47F & 2ol
o|ZF = JAAIA Aol EHOE ol HjHE U7

o2 AmEh EF oOFE FoZolAe $A4 (120.80+
L.97) FoAZoAT §94 e AL Wid aE vEt
Waleh 93 W TC 2 A% Ln|#p FojFoA] {94
AA Z74sk e} (60.03+10.75, 47.11+4.23, resp.)

e Elo{v od H

=4

oAbk, G, HF, AW, wE, $A, 94, 3%, @
HAE ATkl A3 Solslol = B oA Eur S5
5% ARYS HEG F 60% TAYA0|S Bl nh9 AT
B3te] 0|5 Wb o AWES AAEHE vl Frhskert,

1. 9%9] gefA FolA #A=, SA, IA, FF, 20z
% 5%9] k7t IC500] 1 mg/mld ©|3t2 UeRY F3F
golgo]= & A7} St o Qulrl, A, FA,
SA, Tz <202 AR a3t 2 20 & FriEd

o F5A HEE #dd 29 FAd =L

obZel Orlistat7b BH9e AZ5F4 a7s Bygon,
ZEE AT 84, 92, FF, Lng BofTolA &
el 74 a3E eIt

3. 84 U TG TC kS =43t 23} Orlistat,
B0, A, Sul Folol oA 16 2 34?
BN, A TP ashe AFS YR v
TC ¥ Orlistat TS 11]9]3]' HE A Foid

23 29 U TG ol

229 Orlistat EZA 71 S251900H
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o] Orlistate] B8t |9 vjd &3
adEn £33 SA BT A {2
235 Jepfnt 1 9 EH W TC ‘3’
Lzt Fojio A Fo44 A F

ST,

5. A4 etoldlol= B4 oA 7L AT 8A, A,
oS o T A& AL Aol T A
B B9 ) MAS FA5e] AFaL BUE Holk
Ao BekEn A A A AL ge] 7K 4 Gl
A8 2t ARt g FAHY Ao ARHe] 1 7]
Mol ojsl 23 A7/t Bad Ao Ara,

W 2

o] 1A= 2015FE AEAIAI YR 011*1 APt 2]
ESAASAHR&D) 7I&WEANY (FAHE: R0O004310)2]
A dof o8 Y= RS
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