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<Summary>

Purpose
& Results

1. Purpose

Identifying blood lipid-lowering effects of Coconut oil in combination
with Licorice extracts(named GUCO)
Establishing the optimal conditions for GUCO-complex and to testing in

animal and clinical trial
Registering the GUCO-complex in Health Functional Food(HFF) Material
Commercializing the GUCO-complex and establishing a marketing

strategy.

2. Results
(1) Development and commercialization of GUCO-complex product,
individually recognized by the government
1) Optimizing mass produced-technology & process
2) Setting up standard manufacturing process
3) Selecting a CRO agency for clinical trials
4) Manufacturing prototype of GUCO-complex
5) Obtaining IRB permission / and then conducting clinical trials
6) Responsing to KFDA’ s request of complementary review data for HFF approval
and Reporting item permission
7) Commercializing GUCO-complex and establishing a marketing strategy

(2) Determination of optimum blending ratio of Coconut oil in combination
with Licorice extracts

1) Securing Coconut oil (non-polar) and Licorice extract and then
determining optimum blending ratio of Coconut oil in combination with
Licorice extracts

2) Defining origin of raw materials (cultivation region/ part used/ harvest
time)

3) RSM(response surface methodology) analysis

4) HSCCC(high-performance countercurrent chromatography) Separation

5) Analytical chemistry study

6) Stability study - GUCO materials

7) Stability study - GUCO-complex (prototype)

8) Storage test and expiry date determination

(3) Identification of blood lipid-lowering effects of Coconut oil in
combination with Licorice extracts, mechanism research

1) Identifying blood lipid-lowering effects of MCT(Medium-Chain)-Enriched
Coconut oil in combination with Licorice extracts in experimental
hyperlipidemia mice.




2) Molecular mechanism study on reverse cholesterol transportation
3) Molecular mechanism study on steatosis hepatis

Achievement

1. Registered 3 patents, 1 design, 2 Foreign trademarks

1) Application Number 10-2016-0164667

2) Application Number 10-2017-0144692

3) Application Number 10-2018-0095979

4) Food container (Design registration number 30-0977982)
5) COCOEL 29CI(Trademark registration number US5372143)
6) COCOEL 30CI(trademark registration US5366827)

2. Published 6 papers(SCI-5/KCI-1), Submited 1 paper

3. Presented 6 posters

4. 1 technology transfer, Royalty #11,000,000

5. Hiring 3 people

6. Graduated 1 students(ph.D)

Application plan

- Being to set a stable base that commercialize GUCO-complex in a
Health Functional Food Markets, a field of “Maintenance of Healthy
Blood Triglyceride Levels” .

- Being to expect a rise in domestic farm income through higher-valued

crops, Korea licorice.

English keyword

Glycyrrhiza . blood cardiovascular | functional
, Coconut Oil . . .
uralensis triglyceride disease foods
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Dehydroglyasperin C (1) Dehydroglyasperin D (2) Isoangustone A (3)
1) F= &9 & A& 5= 9" HPLC 1=
<E> TINYL LU Agele] £2F 7z 2B £8
Number Zz9t ZFIRLY Hl& FZ%(mg/ml) F& (%)
1 600 mg/ml 13.84 2.3 (%)
2 300 mg/ml 8.35 2.94 (%)
3 100 mg/ml 1.84 1.84 (%)

Number |ZZ8E FEEF] ZIHY &
1 1 mg/ml
2 3 mg/ml
3 5 mg/ml
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Dehydroglyasperin C (1) CoiH20s; 'H-NMR, (600 MHz, DMSO-d) 6: 1.62 (3 H, s, H-5%), 1.70
(3 H, s, H-4%), 3.14 (2 H, d, F6.54, H-1%), 3.67 (3 H, s, OCH3-5), 4.83 (2 H, s, CHy-2), 5.13
(1 H, t-like, H-2%), 6.14 (1 H, s, H-8), 6.25 (1 H, dd, #8.3, 2.4, H-5), 6.32 (1 H, s, F2.4,
H-3"), 6.64 (1 H, s, H-4), 7.04 (1 H, d, #8.3, H-6), 9.39 (1 H, s, OH-4), 9.54 (1 H, s, OH-7),



9.60 (1 H, s, OH-2); BC-NMR (150 MHz, DMSO-d&) &: 18.12 (C-4“), 22.61 (C-1%), 25.94
(C-5%), 62.10 (C-5, OCH3), 67.73 (C-2, CHy), 98.89 (C-8), 103.18 (C-3), 107.30 (C-5), 109.21
(C-4a), 114.36 (C-6), 115.06 (C-4), 117.02 (C-1), 124.37 (C-2%), 127.97 (C-3), 129.12 (C-6),
129.95 (C-3%), 152.74 (C-8a), 155.38 (C-5), 156.24 (C-7), 156.57 (C-2°), 158.46 (C-4").
Dehydroglyasperin D (2) CpH2Os; 'H-NMR, (600 MHz, DMSO-&) 6 : 1.68 (3 H, s, H-5%), 1.76
(3 H, s, H-4%), 3.23 (2 H, d, £6.85, H-1%), 3.73 (3 H, s, OCH3-5), 3.80 (3 H, s, OCH3-7), 4.95
(1 H, s, CH,-2), 5.14 (1 H, t-like, H-2), 6.31 (1 H, dd, #8.37, 2.4, H-5"), 6.38 (1 H, s, H-8),
6.40 (1 H, s, F2.4, H-3), 6.74 (1 H, s, H-4), 7.12 (1 H, d, F8.37, H-6"), 9.47 (1 H, s, OH-4),
9.69 (1 H, s, OH-2); BC-NMR (150 MHz, DMSO-d&) & : 18.08 (C-4“), 22.53 (C-1%), 25.94
(C-5), 56.19 (C-7, OCH3), 62.22 (C-5, OCHs), 67.80 (C-2, CHp), 95.75 (C-8), 103.25 (C-3),
107.36 (C-5), 114.67 (C-4), 115.53 (C-6), 116.71 (C-1"), 124.00 (C-2%), 128.71 (C-3), 129.20
(C-6"), 130.40 (C-3“), 153.16 (C-8a), 154.88 (C-5), 156.53 (C-2), 157.99 (C-7), 158.45 (C-4")
Isoangustone A (3) CysHz0g 'H-NMR, (600 MHz, DMSO-&) ¢: 1.62 (3 H, s, H-5%), 1.69 (6 H,
s, H-4*", 5, 1.72 3 H, s, H-4“), 3.23 (4 H, s, CH,, 1* and 1), 5.17 (1 H, t, H-2), 5.28 (1
H, t, H-2%), 6.44 (1 H, s, H-8), 6.66 (1 H, d, <12, H-6), 6.88 (1 H, s, £1.2, H-2"), 8.26 (1
H, s, H-2), 8.36, 9.36, 10.86 (each, 1 H, H, OH-3’, 4°, 7), 13.28 (OH-5); *C-NMR (150 MHz,
DMSO-dy) ¢: 18.16 (C-4%, 4, 21.50 (C-1*"), 25.95 (C-5%), 26.01 (C-5“), 28.75 (C-1), 93.31
(C-8), 104.72 (C-4a), 111.42 (C-6), 114.46 (C-2), 120.91 (C-6"), 122.55 (C-3), 122.63 (C-2%),
122.99 (C-1), 123.50 (C-2), 128.41 (C-5), 131.15 (C-3“), 131.37 (C-3“), 143.58 (C-4),
144.94 (C-3), 154.11 (C-2), 155.75 (C-8a), 159.27 (C-5), 162.38 (C-7), 180.77 (C-4).

- 95 =z AxZAE Dihydroglyasperin C, Dihydroglyasperin D, Isoangustone A &3
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<3> Trolox equivalent antioxidant capacity (TEAC)Z ABTS radical2 &1d A4 EZ &<l

TEAC of
Sum of negative peaks negative SumofpeakI, II, II TEAC of majors
Samples all peaks
(734 nm, mAU) I i 11
W= izt 1.34x10% 0.36 8.50x105 1.08 0.58 0.38
L= THEY 1.15x105 0.29 6.61x10° 0.81 0.41 0.47
7| 27| 27| AEr 3.67x105 0.09 1.74X105 0.10 0.06 0.27
L= opd 8.11x105 0.21 3.03X105 0.18 042 0.34
sEEZded 0.71x105 0.23 3.22x105 0.22  0.34 0.19
Mzt 6.16x103 0.15 2.46X105 0.20 - 0.39
ot 2.12x106 0.47 1.08x10% 109 0.85 o0.44
SFEH|F| AE 8.20x10° 0.19 2.84x103 0.65 - -
Pl 6.24x10% 0.15 3.18x103 0.25  0.07 0.44

2EF 9 AuAY - A5 5
AHE A @ = 12dAom 23 Al7)E 1190 o] R A,
A 29K(1kg) EtOH F% Al 34.8g doixm, 3.48% &= 22lo] H.



O R3EHEHS o83 HH9 F==21 &d - EF Ve =5
(D) ¥H-gxHEAH(Response Surface methodology, RSM) A& A&
TAFAAG AN FHEDHAFEs AEs F=8 #le (100-600 mg/mL), FE 2%
(40-60C), =A% 2-12hne= -2, -1, 0, 1, 29 ¥ SPAl= Haslsle =3
<E> FIAYLY S EWE AE3lY £&F Ux FEE HHFES AT MU EA 24
Symbol Coded level
Independent variabel
code -2 -1 0 1 2
Ratio(mg/ml) X1 100mg/ml 200mg/ml 300mg/ml 500mg/ml 600mg/ml
Temperature(°C) X2 40 50 60 70 80
Time(hr) X3 2 4 8 10 12
<¥E> HZHFE2AS AT HEEHEAG ol Wi B vISA = e, st 2
X1 Xz X3 |Dihydroglyasper| Dihydroglyasperin |Isoangustone A Total Yield |Inhibition
ota
(Ratio) (°Q) (hr) in C (AU) D (AU) (AU) (%) (%)
200mg/ml 40 4
660 689.9 202.8 1,552.7 1.14 59.65
(-1) (-1) (1)
200mg/ml | 40 12
538.7 761.4 335.6 1,635.7 1.21 29.31
(-1) D | (1)
200mg/ml | 80 4
198.3 318 150.4 666.7 1.49 31.47
(-1) (+1) (1)
200mg/ml | 80 12
1470.4 1501.5 440.1 3,412 2.22 47.79
(1) (+1) (+1)
500mg/ml | 40 4
4538.5 4886.6 1354.7 10,779.8 218 79.77
(+1) (-1) (-1)
500mg/ml | 40 12
4611 5043.8 1353.8 11,008.6 2.25 80.34
(+1) (1) (+1)
500mg/ml | 80 4
657.2 1089.8 499.2 2,246.2 1.66 43.89
(+1) (+1) (1)
500mg/ml 80 12
2034.7 2533.5 962.8 5,531 1.93 56.7
(+1) (1) | (+1)
100mg/ml | 50 8
349.8 604.9 290.5 1,245.2 0.34 22.8
(-2) (0) )
600mg/ml | 50 8
2143.6 2879.1 1105 6,127.7 1.51 63.9
(+2) (0) 0)
300mg/ml | 30 8
1619.3 2906 1461.2 5,986.5 1.38 80.4
(0) (-2) 0)
300mg/ml | 70 8
548.4 875 413.6 1,837 21 59.09
(0) (+2) 0)
300mg/ml | 60 2
4679 792 336.6 1,596.5 0.78 46.66
(0) (0) (-2)
300mg/ml | 60 12
514.4 890.5 426.2 1,831.1 2.58 24.95
0) () (+2)
300mg/ml | 60 8
309.7 515.6 241 1,066.3 2.52 28.90
()] (0) 0)
300mg/ml | 60 8
1942.3 1958 511.2 4,411.5 217 24.38
(0) (0) 0)
300mg/ml | 60 8
962.9 1036.6 314.5 2,314 2.14 37.93
(0) (0) 0)
300mg/ml | 60 8
1708.1 1837.7 555.1 4,100.9 2.31 31.62
(0) (0) 0)




T3 HiFEe FEEA #HH FTHOHWASFEA vl EF 3HEF(Dihydroglyasperin C,
Dihydroglyasperin D, Isoangustone A), <&, 34}

3}
Ao AFE3E AR o3 HHFH e o &2 Statistical Analysis System(SAS version 9.1)
programg ©]§ FAIAY FOoE FF A FFo] T XAH FF XAEY A € HFH FF
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<1E> RkEEHRY 187 F=E9 4% v=S4=2 HPLC 1=

5, 6ol A4 W|=A &4 &7l Dihydroglyasperin C, Dihydroglyasperin D, Isoangustone
A9 o] A Uehde As g0 + JdoH, F& =3 A4 vehde As g
FHEARSM) 187 F+=E°] DPPH @44 ANAE =1 5, 6, 114 &4kstso] =



5

DPPH(%)

30 A
20 -

10

1 2 2 4 5 6 7 8 9% 1011 12 13 14 15 16 17 18
Sample MNo.

1= WA EA 187 5=+ DPPH &4

d 2AEE AU, FAsE(%) Y AFA
(response surface model equation) .2 E &3l 0

A kel A9 0.8365, F4tslsol A9 077982 wrg R o] AFe AoF YEton, 4
of gk FYAde 10% olualA AAHN, REFHEHNS T3 AxY F5 2o A3

oS ek,

mlo
=)
o
&
rlr
n
o
fo
o
o

<HE> MSEUEAL Fd grxo] % xdd B O
Response variables Second order polynomial equations” R’ Significance

. Y=0.010850X4-0.165583X,-0.027850X5+1.9108752E-8X; X1-0.000147
yield (%) 0.6626 0.2223
X2X1+0.001320X2X2-0.000158 X1 X3+0.004469X:X3-0.007203X:Xs

Total non-polar  |Y=43.856984X;-323.459552X,-515.653746X5-0.004496X,X1-0.488184

0.8365 0.0221
content (AU) XoX1+2.898869X,X510.219471X:X5+8.934844 X,X3+4.15118X5X3

Antioxidant activity [Y=-0.184027X;+2.402712X,+1.572138X5-0.000135X;X;+0.001363X,X

0.7798 0.0605
(%) 110.045408X,X5+0.028946X1X5-0.309797X,X5+4.56479X5 X3

U Xy, Algs} olgrgo] FE&u HE (100-600 mg/mL); X,, & €% (40-60C); Xs, FZAZF (2-12hr)
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@ HAd=z & F A= A% s} dAA F&

<E> AU e F Yx YA £

Independent variables Y
Response A gA F= AAA FE
X1 Xz X3
extract yield (%) 449.5 61.3 6.60 3.56 (%) 3.18 %)
Total polyphenol contents (Au) 503.68 63.3 6.91 10669 (Au) 10136 (Au)
Antioxidant activity (%) 415.85 86.09 9.37 89.19 (%) 83.11 (%)

DXy, A=} ogheo] &g Bl& (100-600 mg/mL); Xo, 5% &% (40-60C); Xs, FZA1ZF (2-12hr)

FEo M-S FHEANS

2 "3 495 &g

HZA B4 e nheaxHiEAS B 44 9 HZH3
I, AAXZE 10136% =2 B3 A4S g¢lg

kst G (%) HSEHUENS 53 ¢A © HHg =
2= 8311%2 vl AAE A3

Fell A H HAs B 219 ARAE 3.56%A L AAAZE 3.18%

z79 A= 10669(AW S

o] oA+ 89.19% AL, AA




O #E2201548)9 &4, A4 2 7= 71738

AzNZ ZFx25E Hexane:methylene chloride(9:DE &2 F%3F o] 3o
Si0, ZY¥a2rlE 1839 E n-hexaned} ethylacetate &0 E M| & o
22/4A4) #A3S =3 diHHexan) : ethyl acetate &7 H&o we} £&5
TLCZ &13l¥a, A&+ HexEA=5:30.2 A A}

%
fru
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o
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£
e M
ox
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M
ot

HecoEA Hex:EA Hex:EA Hexx:EA HecoEA
=95{50 = 200 =7 1300 = OO = 2S00
HexcEA HexxEA HexxEA Hex:EA EA 1O0O%

=9?():']OO ] =75(3:250 =65(3:350 =55(3:450 i}

<> &0 vlEel WE 2y &< W3

!E ‘ W e s

*ﬂ“ﬂﬂ

A IF 1= FE2EAA4 E89&Y TLC 2=Z2rtEZH Y (A7) & v=Hex:EA=5:3)

24 d"o] <o mel i ¥ Medium pressure liquid chromatography Cosmosil 75

(o]

C18-OPNo. & Water:MeOH=0~80%, 254nm &#3ste] AZnlEIHZE AL
11719 aFES FRFPD o5 FES o= olefel 22 'H-NMR, 13c NMR, EI-MS %

717184 < §ote] getrxE &l TR E



UV: 254nm '
2e 0.2
Tmm/min
C18 Coating - BP-18 open column
Cosmosil 5 C18-0PN
wWater:MeOH — 0~50% 8A| 2t
50~60% 262 X
Uv:254nm ? :
e 0.2
Tmm/min
C18 Coating - BP-18 open column
Cosmosil 75 C18-0OFPN
Water:MeOH — 51~80% 8Al 2t
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- - T - :
28> 95 =9 MPLC &4 &4(254nm) ZZvlE T8 3
T WLz
o i e A IS
00 N J\“_"
A ——— i, T,
mff“"ﬁ B B \— =
’ é;_,J—"\-...__
- ; L |
2._ —
QQWT-B_H__MH_AF_.EEFQ f
. = - —& *:H‘::
3"?_‘“:“?- =_ @l:n R __,_\Aw_
s o L —
"-: i: ih
il ‘9‘... m.:::j\. |
.2:;1?10' ‘ IEIGI it J'J ““J 2-:".1‘ I IEE"J‘ i I!’J‘G‘ i “.eID H I4’JI’J‘ i I#E!D‘ h ‘53.0‘ & ‘550‘ E ‘50.0‘ i -31‘0 e IT{:.’

r w , L
N;- '.;gqi.'rj.-m‘!i
o
) uu*t‘ﬂ.'\' ETR

byt ; Ry
'i-l‘ :k-fl'w.:

& Pt
g

el W



(2) HSCCCE o] &3 e

SridE 2 FEEY Sl 12 A9k 8ujA| 28l Hexane-Ethylacetate-Methanol-water
6.5 : 65 : 6 : 4, vivivivZ AA=E o, HSCCCe 2-5%71-8 Hexane-Ethyl acetate-Methanol-water
fuA|~Ele] FFHE o]FAog 3t head to tal modedlA o)AMY <5 5 mL/min, PERFEE
injection® 700mg/50ml, Z¥ 3 &% 400 rpme] 202 AAEAAL, HEFX AL 254nm S8t
of IRrETYHEZE A3 HPLC B4 ofgfle] 7oz 2A%h

(3) HPLC 7]17] &4 =7

=7 EAAG
e HPLC : Agilent 1200 HPLC system
e Column : Agilent Phenomenex C18 4.6 * 150 mm (3.5um)
e Temp : 30T
e e Flow rate : 0.7 mL/min
¢ Injection volume : 10 ulL
e Detector : Diode-Array detector (UV=254 nm)
e Solvent : A : 0.1% Trifluoroacetic acid in water
B : Acetonitrile
. % A % B
Time
0.1% Trifluoroacetic acid in water Acetonitrile
0 58 42
10 58 42
12 45 55
17 40 60
25 40 60
28 0 100
33 0 100
38 58 42
10 58 45

fraction
-

Y ey T T
] 18 27 40

<ad> #= F&+& HSCCC &8 A=ZvEIHY
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<a¥> HSCCC +#& HPLC ZEZrE Y]

- HSCCC =1 o.2 37kA 9 A &S UF £ =1 x93, udF 227 73l H

e
J

@ 7= 79
'H-, BC-NMR, 'H-'H COSY, DEPT, HBQC, HMBC spectroscopic date2%-E] T3 o] F+x
& HE

Sophoroisoflavone A (1) CaHis0s EI-MS: m/z 352 [MI* 'H-NMR (600 MHz, DMSO): & 1.30 (s,
H-4%, 5%), 5.63 (d, H-2%, /= 10.0 Hz), 6.22 (H-6, /= 1.8 Hz), 6.39 (H-8, /= 1.8 Hz), 6.42
(H-3¢, J = 8.4 Hz), 6.60 (d, H-1%, /= 10.0 Hz), 6.92 (d, H-2¢, J = 8.4 Hz), 8.12 (s, H-2), 9.76,
10.87 (br, 7, 4¢-OH), 12.99 (s, 5-OH)

BC-NMR (600 MHz, DMSO): & 27.92 (C-4%, 5%), 76.27 (C-3“), 94.14 (C-8), 99.37 (C-6), 104.
83 (C-4a), 107.75 (C-3¢), 109.44 (C-5¢), 110.04 (C-1¢), 117.26 (C-1%), 120.31 (C-3), 129.02
(C-2%), 131.70 (C-2¢), 151.83 (C-6¢), 153.88 (C-4¢), 155.58 (C-2), 158.04 (C-8a), 162.38 (C-5),
164.65 (C-7), 180.57 (C-4)

Semilicoisoflavone B (2) CyHisOs EI-MS: m/z 352 [MI* H-NMR (600 MHz, DMSO): & 1.39 (s,
H-4%, 5%), 5.76 (d, H-2%, /= 10.0 Hz), 6.23 (H-6, /= 1.5 Hz), 6.37 (H-1%, /= 10 Hz), 6.38 (H-8,
J =15 Hz), 6.73 (d, H-6¢, /= 1.0 Hz), 6.91 (d, H-2¢, /= 1.0 Hz), 8.34 (s, H-2), 12.95 (s, 5-OH)
BC-NMR (600 MHz, DMSO): & 27.942 (C-4“, 5), 76.47 (C-3%), 94.16 (C-8), 99.47 (C-6), 104.
83 (C-4a), 117.47(C-2¢), 118.01 (C-6¢), 121.90 (C-5¢), 122.47 (C-17), 122.58 (C-1" ), 123.20



(C-3), 131.73 (C-2%), 140.53 (C-4¢), 145.58 (C-3¢), 154.70 (C-2), 158.01 (C-8a), 162.46 (C-5),
164.79 (C-7), 180.54 (C-4)

2,3-dehydrokievitone (3) CypHis0s EI-MS: m/z 354 [M]* 'H-NMR (600 MHz, DMSO): & 1.63
(H-5%), 1.75 (H-4%), 3.32 (H-1%), 5.16 (H-2%), 6.26 (H-5¢, J = 8.2, 2.0 Hz), 6.31 (s, H-6), 6.36
(H-3¢, /= 2.0 Hz), 6.97 (H-6¢, J = 8.2 Hz), 8.21 (s, H-2), 9.28, 9.37, 10.78 (br, 7, 2¢, 4¢-OH),
12.93 (5-OH)

BC-NMR (600 MHz, DMSO): & 18.16 (C-4%), 21.48 (C-1%), 25.91 (C-5%), 98.79 (C-6), 103.06
(C-3 ), 104.93 (C-4a), 106.26 (C-8), 106.66 (C-5 "), 109.15 (C-1 "), 120.60 (C-3), 122.66
(C-2%), 131.49 (C-3%), 132.66 (C-6 "), 155.32 (C-8a), 155.83 (C-2), 156.88 (C-2 "), 159.00

(C-4 "), 159.88 (C-5), 161.88 (C-7), 181.24 (C-4)

Parvisoflavone A (4) CypHisOs EI-MS: m/z 352 [M]* 'H-NMR (600 MHz, DMSO): ¢ 1.43 (s, 6H,
H-4", 5%), 5.76 (d, H-2", J = 10 Hz), 6.25 (H-6), 6.28 (H-5', /= 8.2, 2.0 Hz), 6.38 (d, H-3", J
= 2.0 Hz), 6.66 (H-1%, /= 10 Hz), 6.99 (H-6", /= 8.2 Hz) 8.25 (s, H-2), 9.32 (2¢-OH), 9.41
(4¢-OH), 12.93 (5-OH)

BC-NMR (600 MHz, DMSO): & 27.63 (C-4“, 5%), 78.09 (C-3"), 99.26 (C-6), 100.72 (C-8),
102.58 (C-3"), 105.35 (C-4a), 106.21 (C-5"), 108.24 (C-1), 113.90 (C-1), 120.64 (C-3), 128.07
(C-2%), 132.15 (C-6"), 151.60 (C-8a), 155.46 (C-2), 156.38 (C-2"), 158.57 (C-7), 158.64 (C-4)),
161.28 (C-5), 180.72 (C-4)

7-O-methylluteon (5) CyHzOg EI-MS: m/z 368 [MI* '"H-NMR (600MHz, DMSO-de) 6 :1.62(3H, s,
H-5%), 1.73(3H, s, H-4“),3.26(2H, d,/ = 6.87 Hz, H-1), 3.90 (3H, s, 7-OCHy), 5.14(1H, t-like,
H-2), 6.30(1H, dd,/ = 8.24, 2.3, H-5), 6.40 (1H, s, /= 2.3, H-3), 6.69 (1H, s, H-8), 7.00 (1H, d,
J=8.22, H-6), 8.24 (1H, s, H-2), 9.33 (1H, s, 2’-OH), 9.41 (1H, s, 4'-OH), 13.17 (1H, s, 5-OH)
BC-NMR (150MHz, DMSO-dg) 4 :18.06(C-4"), 21.44(C-1%), 25.90(C-5), 56.75(7-OCH3),
90.51(C-8), 103.15(C-3"), 105.77(C-4a), 106.72(C-5"), 109.09(C-1"), 112.04(C-6), 121.17(C-3),
122.40(C-2%), 131.40(C-3%), 132.62(C-6"), 155.89(C-2), 156.36(C-8a), 156.86C-2"), 158.18(C-5),
159.09(C-4"), 163.19(C-7), 181.08(C-4)

Dehydroglyasperin C (6) CyHg»Os; EI-MS: m/z 354 [MI" 'H-NMR, (600 MHz, DMSO-d) ¢ : 1.62
(3 H, s, H-5%), 1.70 (3 H, s, H-4%), 3.14 (2 H, d, 46.54, H-1%), 3.67 (3 H, s, OCH;-5), 4.83 (2
H, s, CH.-2), 5.13 (1 H, t-like, H-2%), 6.14 (1 H, s, H-8), 6.25 (1 H, dd, 8.3, 2.4, H-5), 6.32
(1 H, s, F24, H-3), 6.64 (1 H, s, H-4), 7.04 (1 H, d, £8.3, H-6"), 9.39 (1 H, s, OH-4), 9.54
(1 H, s, OH-7), 9.60 (1 H, s, OH-2");

BC-NMR (150 MHz, DMSO-@) ¢: 18.12 (C-4), 22.61 (C-1%), 25.94 (C-5%), 62.10 (C-5, OCHSy),
67.73 (C-2, CHy), 98.89 (C-8), 103.18 (C-3"), 107.30 (C-5), 109.21 (C-4a), 114.36 (C-6), 115.06
(C-4), 117.02 (C-1), 124.37 (C-2%), 127.97 (C-3), 129.12 (C-6), 129.95 (C-3%), 152.74 (C-8a),
155.38 (C-5), 156.24 (C-7), 156.57 (C-2"), 158.46 (C-4).



Dehydroglyasperin D (7) CpHOs; EI-MS: m/z 368 [M]* 'H-NMR, (600 MHz, DMSO-a&) o:
1.68 (3 H, s, H-5%), 1.76 (3 H, s, H-4%), 3.23 (2 H, d, 46.85, H-1%), 3.73 (3 H, s, OCHs3-b),
3.80 (3 H, s, OCH;-7), 4.95 (1 H, s, CH,-2), 5.14 (1 H, t-like, H-2%), 6.31 (1 H, dd, ~8.37,
2.4, H-5), 6.38 (1 H, s, H-8), 6.40 (1 H, s, F2.4, H-3), 6.74 (1 H, s, H-4), 7.12 (1 H, d,
JF8.37, H-6"), 9.47 (1 H, s, OH-4"), 9.69 (1 H, s, OH-2");

BC-NMR (150 MHz, DMSO-&) & : 18.08 (C-4%), 22.53 (C-1%), 25.94 (C-5%), 56.19 (C-7,
OCHy), 62.22 (C-5, OCHj), 67.80 (C-2, CHy, 95.75 (C-8), 103.25 (C-3"), 107.36 (C-5"), 114.67
(C-4), 115.53 (C-6), 116.71 (C-17), 124.00 (C-2%), 128.71 (C-3), 129.20 (C-6), 130.40 (C-39),
153.16 (C-8a), 154.88 (C-5), 156.53 (C-2), 157.99 (C-7), 158.45 (C-4")

Isoangustone A (8) CyxsHyxOs EI-MS: m/z 422 [MI" H-NMR, (600 MHz, DMSO-&) ¢: 1.62 (3 H, s,
H-5%), 1.69 (6 H, s, H-4*", 5*), 1.72 (3 H, s, H-4"), 3.23 4 H, s, CH,, 1* and 1), 5.17 (0 H, t,
H-2*), 5.28 (1 H, t, H-2%), 6.44 (1 H, s, H-8), 6.66 (1 H, d, F1.2, H-6), 6.88 (1 H, s, F1.2,
H-2), 8.26 (1 H, s, H-2), 8.36, 9.36, 10.86 (each, 1 H, H, OH-3’, 4, 7), 13.28 (OH-5);

BC-NMR (150 MHz, DMSO-&) ¢: 18.16 (C-4“, 4%, 21.50 (C-1*), 25.95 (C-5%), 26.01 (C-5"),
28.75 (C-1%), 93.31 (C-8), 104.72 (C-4a), 111.42 (C-6), 114.46 (C-2), 120.91 (C-6"), 122.55 (C-3),
122.63 (C-2%), 122.99 (C-1), 123.50 (C-2“"), 128.41 (C-5"), 131.15 (C-3), 131.37 (C-3“"), 143.58
(C-4), 144.94 (C-3), 154.11 (C-2), 155.75 (C-8a), 159.27 (C-5), 162.38 (C-7), 180.77 (C-4).

Liquirtigenin (9) CysHpO4 EI-MS: m/z 256 [MI° 'H-NMR (600MHz, DMSO-dg): 6 2.68 (dd, J =
2.4, 16.6 Hz, H-3 eq), 3.05 (dd, / = 16.6, 13.0 Hz, H-3 ax), 5.37 (dd, / = 13.0, 2.4 Hz, H-2),
6.35 (d, /= 1.49 Hz, H-8), 6.50 (dd, / = 8.4, 1.8 Hz, H-6), 6.81 (d, / = 8.4 Hz, H-3’, 5", 7.32
(d, /=84, H-2", 6), 7.72 (d, /= 8.4 Hz, H-5)

BC-NMR (150MHz, DMSO-de): & 43.55 (C-3), 79.64(C-2), 102.42(C-8), 110.35 (C-6), 113.60
(C-4a), 114.92 (C-3’, 5), 127.60 (C-2’, 6), 128.45 (C-5), 129.96 (C-1"), 157.58 (C-4’ ), 164.17
(C-8a), 165.37 (C-7), 192.14 (C-4)

Isoliquiritigenin (10) CisHi204 EI-MS: m/z 256 [MI° 'H-NMR (600MHz, DMSO-dy): 6 6.28(1H, d, / =
2.0 Hz, H-3), 6.41 (IH, dd, /= 8.90, 2.0 Hz, H-5), 6.84 (2H, d, J = 8.40 Hz, H-3* , H-5" ), 7.75
(2H, s, H-a, H-b), 7.76 (d, / = 8.60, H-2" , H-6" ), 8.17 (1H, J = 8.90, H-6),13.62 (s, H-4-OH)
BC-NMR (150MHz, DMSO-dg): o 102.52 (C-3), 108.04 (C-5), 112.96(C-D), 115.77 (C-3* ,5° ),
117.44 (C-a), 125.74 (C-1" ), 131.20 (C-2’ ,6” ), 132.84 (C-6), 144.23 (C-b), 160.02 (C-4" ),
164.89 (C-4), 165.75 (C-2), 191.49 (C=0)

liquiritin (11) CpH»Og 'H-NMR (250 MHz, DMSO-d6) o: 2.66 (1H, dd, J=2.7, 16.7 Hz, H-3),
3.07-3.40 (5H, m, 2%, 3%, 4%, 5 and H-3),3.46 ((IH, dd, J=5.4, 11.2 Hz) and 3.68 (I1H, dd,
J=3.8, 11.5 Hz, H-6), 4.88 (1H, d,J=7.1 Hz, H-1%), 5.52 (1H, dd, J=2.5, 12.6 Hz, H-2), 6.34
(1H, d, J=2.1 Hz, H-8),6.50 (1H, dd, J=2.1, 8.7 Hz, H-6), 7.06 (2H, d, J=8.7 Hz, H-3', 5), 7.44
(2H, d,J=8.7 Hz, H-2', 6"), 7.64 (1H, d, J=8.7 Hz, H-5).

BC-NMR (62.5 MHz, DMSO-dy) 4 78.9 (C-2), 43.4 (C-3), 190.2 (C-4), 132.6 (C-5), 110.8 (C-6), 164.9
(C-7), 102.8(C-8), 163.3 (C-9), 113.8 (C-10), 132.6 (C-1), 128.2 (C-2), 116.4 (C-3), 157.7(C-4), 116.4
(C-5), 128.2 (C-6)), 100.5 (C-1%), 73.4 (C-2%), 76.8 (C-3%) 69.9(C-4"), 77.3 (C-5%), 60.9 (C-6").
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D 95 =< dAH glycyrrhizin % =4
FF T2 1, 2, 3, 43S 50%, 80% FHOZE AL 24h FE38}4 glycyrrhizin FS =4
@O HPLC 7171 ¥4 =4
=3 B AL}
e HPLC : Agilent 1200 HPLC
e Column : Agilent ZorbaxSB-C18 (11A 3.5ul, 4.6 x 150mm)
e Temp : 30T
o e Flow rate : 0.7
¢ Injection volume : 10ul
e Detector : 254
e Solvent : A : D.W(add 0.1% Trifluoroacetic acid)
B : acetonitrile
Time % A % B
0 70 30
40 0 100
45 0 100
50 70 30
60 70 30
@ HPLC #1"®d &4 9 glycyrrhizin g% =4
- glycyrrhizin % A3}
ZAES Glycyrrhizin / 22 FZE(mg/g)
A T4 0% T4 50% T4 80%
1 109.80 113.19 79.06
2 150.12 182.45 205.06
3 312.16 321.59 193.18
4 301.09 160.12 111.14
- &z dAol T = Glycyrrhizin @Fo] S7keklar, @A 71 S7F = A 713t
T 43, 7FA% ¥R 7] 9 1£0(37,000~45,000¢ /kg) 1234 Tx=E AASRIL, Hx 7Y
AE A5 s ol lkgol 20,0009 Tl 75
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O 71&74d 2473

(D ==Al 8 Z(glycyrrhizin)
74 . prismatic crystal
ol
CAS number 137476-70-1
B A2 CuoHgO1(MW 822.93)
TZ

H“Q Ovﬂ I
HO" “‘T” “OH
OH

Zrxol FAES ZF AR (glycyrrhizingg m&NA Z2ZrntE 8= high performance
liquid chromatography)o.2 7 &,

D AR °F 0.2g AE3] Do} T FehxFo ¥ & 30m & 7tk 3AT SFF=
2) FEAE AR FAAHES 100m 2] & =30 713, T Zgx3
oS oEE 20m A o2 33 AHste] ofstar 100m o §FZek=A0] &4 A&
3 o & 10uE 1EAA A2ZvtETY Z FYU3L

4) H=d 24

o
N ﬁ
(o

>

n°"

O =M ZEF F 20mgs A3 Do} HESS Zo]a 50mZ A L3t HAgHo =
gt

@ B3N 1, 2 3, 4, bnE AF3] Hsta WeE AL 7lete HFHE 7 2H2 Sml 7t H
TE EFEEYE FAS 02 o] &Y 10uE &Y F2rtE gz FUste ST Al
s 43

5) &N H AEnE YT BA

0 (column) : x«-Bondapak C18(3 9mm I.D. X 300mm)

0 o5 : WEE - 0.05M o]F4 QI4kAT F&A( 58 1 42, v/v )

0 A&7 A A=7)(3+4 254nm)



A = 2

Repeatability of peak area ratio and retention time for standard by HPLC
(n=5)

Peak area ratio

(ks Avaa) Retention time (min)

Compounds
Mean R3D (%) Mean RSD (%)
Glycyrrhizin 0.14 0.31 19.74 0.07
49, AAA, AFHA D QLA
Calibration graphs, linear ranges, LOD and LOQ
i Correlati LOD LOG
Analytes Llnearlrelmge T Slope  Intercept
(ug/mL) coefficient (ng/mL} (ng/mL)
Glycyrrhizin 0.5-200 0.9995 0.0393 -0.0274 120.0 400

Precision and accuracy of analytical results (n=3)

Intra—day (n=3) Inter—day (n=3)
Fortified
Compounds conc:.)
pa/mbL o
O%%%rg?d Precision Accuracy O%%eﬁr\’c?d Precision Accuracy
20 20.19 19.87
Glycyrrhizin 55.2 55.53 56.44
116 115.91 115.44
9};1717 )ko'l
Robustness of Glycyrrhizin (n=3)
Theoretical
Compounds Analytical condition Resolution Selectivity
plate (MN)
inertii® ODS-3 54999 3.42
Column luna C18 75588 5.38
sunfire™ C18 77903 6.65
Glycyrrhizin 25T 59498 2.88
Column 30T 77616 4.84
temp. 35T 77012 5.4
40T 77705 6.60

All columns are those of analytical, 4.6 x 250 mm, 5 um; Inertsil® ODS-3 (GL
Science Inc.); Luna C18 (Phenomenex); SunFireTM C18 (Waters)
Pore size (A): Inertsil® ODS-3 (100); Luna C18 (100); SunFireTM C18 (90)
Surface area (m2Z/g): Inertsil® ODS-3 (450); Luna C18 (400); SunFireTM C18 (349)



(3 =72 " (liquiritin)
32« needle crystal
o]
CAS number 551-15-5
—E—X]-/-\j] C21H2209(MW 41839)

Tz

4 1LEYA Z=2vfETH Y

Fxo] FAEQ A8 "diquiritin S 24HA Z2rlE 28 2 (high performance liquid
chromatography) o2 2 s}

D A® °F 02gS AEs] Dot o Ttz ¥ & 30ul & 7Heke] 3AX SRFE3
2) FE2IE AEYS FAAES 100m o] &F kT 7|3, T Zghaa 9
EH#ES e 20m A o2 33 MAHS st 100ml 2 %%’ﬁ%ﬂiﬂﬂ] x7 83
3 ol &Y 10pE 1&EAA Az=rtETefzo] FUAF

4) AN =AY

D ﬂﬂalﬂ(hqulrltm) EEE 9F 20mgS A3 dof WELS ol 50m 2 AL BAE

N

Al
T

rﬁg

@ B#EY 1, 2, 3, 4, 5mE A3 Hea vghE &84S Jhete] HEFRAE 242 Sl v} E
C= E%%on% ZAE e o] £ 10uE 1EYA ARntETYZ F5te gAY

G) LEAA AZ2REIHRE B4

0 ¥Hcolumn) : x-Bondapak C18(3 9mm L.D. < 300mm)

0 o]&7 : WEE - 0.05M o]F4 A4kAaT 8-H( 58 : 42, vIv)
o0 A=7] : AL HA=71(3H4 254nm)
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Calibration graphs, linear ranges, LOD and LOQ

Linear range Correlation LOD LOQ
Analytes 5 Slope Intercept
(ba/mL) coefficient (ng/mL) (ng/mL)
Liguiritin 1.0-100 0.9991 0.0235 -0.0409 130.4 434.8
- AaAd

Repeatability of peak area ratio and retention time for standard by HPLC
(n=5)

Peak area ratio

| . Retention time (min)
(peak area/IS area)

Compounds

Mean RSD (%) Mean RSD (%)

Liguiritin 0.09 0.76 12.83 0.09

- g8 - ga
Precision and accuracy of analytical results (n=3)
Intra—day (n=3) Inter—day (n=3)
Fortified
Compounds (COHC.)
ug/mL 3 = i 5 : o
O%%ﬁ;‘g?d Precision Accuracy OEES;{E?d Precision Accuracy
22.0 22.08 21.46
Liquiritin 42.80 42.74 42.62
98.0 97.94 98.16
~ 21714
Robustness of Glycyrrhizin (n=3)
R . Theoretical . L.
Compounds Analytical condition Resolution Selectivity
plate (N)
inertil™ ODS—3 28423 6.67
Column luna C18 19638 6.74
sunfire™ Cc18 18861 6.86
Glycyrrhizin 25T 27976 6.44
Column 30T 26200 6.86
temp. 35T 19788 6.58
40°C 18952 6.82

All columns are those of analytical, 4.6 x 250 mm, 5 um,; Inertsil® ODS-3 (GL
Science Inc.); Luna C18 (Phenomenex); SunFireTM C18 (Waters)
Pore size (A): Inertsil® ODS-3 (100); Luna CI18 (100); SunFireTM C18 (90)
Surface area (m2/g): Inertsil® ODS-3 (450); Luna C18 (400); SunFireTM C18 (349)



© 23R 244 72 F= 5=

4 dE Ad

HPLC 717] &4 =14

x4 B ¥
HPLC : Agilent 1200 HPLC
Column : Agilent ZorbaxSB-C18 (11A 3.5ul, 4.6 x 150mm)
Temp : 30T
B 27 Flow rate : 0.7
Injection volume : 10ul
Detector : 254
Solvent : A : D.W(add 0.1% Trifluoroacetic acid)
B : acetonitrile
Time % A % B
0 70 30
40 0 100
45 0 100
50 70 30
60 70 30

1 =g Al g F(glycyrrhizin)
AR dFS &AAsr] Al SRS 10 mg/mL 9] FEF methanold] ¥, =2

B 529 =AM AR #F

ANBE 3AAA 1, 0.5, 0.1, 0.05, 0.01 mg/mLe] F=& A%l HPLCE &4 Z calibration
curves ThEo] I B4 28
Glycyrrhizin®] A& 34
Concetration Area RSD
(mg/ml) (A | (%)
1 15925.5 0.45
0.5 7935.3 0.27
0.1 1583.1 0.63
0.05 801.3 0.49
0.01 146.1 441

2) 27 = " (liquiritin)

A gFS FAsr] A8 2AZE S 10 mg/mL o F=F methanold] =<1,
25 3XAA 1, 05 01, 0.05, 0.01, 0.005 mg/mL ¢ == A|F3te HPLCZ

calibration curveE wrso] & E2Xo &83}

- O

=0 A
)= )
L_}\-] S



Liquiritin®] 78 &=
Concetration Area RSD
- ! T eram (mg/ml) (Au) (%)
' 1 41368 1.08
_ : 05 21354 2.49
g 0.1 4036 2.39
o 0.05 2135 3.67
;’ S p—— " 0.01 463 6.35
Aveals 0.005 241 7.27

3 Z.}é —’I‘—%%Q Glycyrrhizin3} liquiritin gHeF
Zx EFEEY SEAEXR AR FEFe &
methanolo] =¢], 1 mg/mLE 34 & ¥ HPLCE &
< FEHo, 3ukE Ay

2sl7] Y& FEES 10 mg/mle] ==
23}e] calibration curveol] thdste] &k

2A 2 A

?5 ..__-_' T E T PR TR = ETRDSS T r T BSE TN N Oy | 3x|_ _E_&I
= |
o ' J
= — = - —
= | Glycyrrhizin
; . Liquiritin
(1
18> =z E5FEE2] HPLC chromatogram
(E> 2 BFZEE9| Glycyrrhizin®} liquiritin 3%
hx EFEE
Compound Glycyrrhizin(mg/ g) RSD % Liquiritin(mg/ g) RSD%
12 &4 152.72 1.21 6.36 0.05
22F 74 150.07 0.55 6.39 0.58
3xF 4 149.91 0.68 6.31 0.73
B 150.91 - 6.35 -

ZN1ETAE F7] 1% dul Ag 23 g2 EFFE &% liquiritin®] 2 6.35 mg/g
S 2 glycyrrhizin®] 2 150.91 mg/ge. = 21 | Qs Aoz AgH.

N
>
oo

o d



) IIYLY (A= EFEE9 10% &Y A EZG A2 F
10%9) 52 ZFY oo gad 7tx B2zEo ZPAgdds gFyue
24 23S 93] hexaned}t methanolS 1112 3t F 2 mLe &4 wET 7+ *
o] 10%9] =% &858 IFY 29 1 mLe Y1, 587 sonication & 1087+ WX A A
= —ﬂf‘& % HPLCZ 4% A459S methanol €43 1 : 12 418 = sonication %
AS HPLCE #EA3ste] F 330 ZAX

%2

P}J' ol

2=

ol
-

o e
de o o o

£

g
3 439

:'.:._J. | Glycyrrhizin

Liquiritin

> ZIRL YA (Fz BFEFE 10%FPe] 2L AR FF 2AL
3l HPLC chromatogram

Zx =F<=E(In Oil)
Compound Glycyrrhizin(mg/g) Liquiritin(mg/ g)
12 &8 &= 1303.29 56.07
2z &9 & 405.45 18.09
32 &8 ek 400.43 17.18
T 2109.17 91.34

FIAY Y Tx =F=E9 10% o =g A gAY TS liquiritin®] FFS
91.34 mg/go 2 glycyrrhizin®] &2 2109.17 mg/go.Z &lH. ZIY 2Yo] hexaneF
f 2 o gAY gAY E ALFow %Hﬂlﬂ Ao Eolfﬁ,
ZES& 4279 methanol2 {3 A 7]A E3



(1 9E5(FZINLY, Z2FEE) @ Z2+I3I3RLY e £33 A< AZFY 1&=74
1 Ad W&
1) ZIRLY F caprylic acid

FAMEs(Fatty acid methyl esters) & AF&-3l] oil9 AEAZER] caprylic acid®] &% 2 Hl&
< Fsto V&4 28T

Q
<
E
[
5
2.
N
o
>
i
2
B
&
g
=
E
)
i
i
g

1) 713%‘ A
O HEs WEEH EYsty] 98 S7F 2ml2 WE=S Aoy,
@ WEE 2mle] FFFE Y3 YA hexane 4mlS Ho] Fof GUCOS #e Wio=z A
g8 X33}
@ 5% sonication 3?— ASAA 2mls FHetd FFH7|E AHESIY w53

=49 AEE FAMEs WH o2 {F5A 8161 gas chromatography = &4 3.
® 3tFe #3dtd HPLCE &A%

2) ZIY 24

(O FAMEs(fatty acid methyl esters)& AF-&

@ /\]e 20mg£ ZX%%L

@ 0.5 mol/L NaOH MeOH 2ml& Al&E°] ¥o] 1 heating blockel A 20& &<t 100C &
AR & A,

@ 3ml9] BF3-MeOH(14%)E ¥ ©] 3. heating blockoll A 208%5<t 100CE WA 712
AA.

® 2ml9 Hexane?} 23} NaCl 7mlE % ©] 3 shaking ¢ ¥ 435& gas chromatography
2 249

O #x =529 Axesde dAdd S =gAgdesr ¢

A7 FHAYEES 50% MeOHZE 3t 5719 ¥ %(1, 05, 01, 0.05 001,
OOOSmg/ ml)Z AEE AZ3 o] uf [S(internal standard)= p-cumaric acid® ¥}
@ #HxF== 10mg= 1mle] 50% methanol (50% D.W wv:v)ell &3 AlZ1.
@ &AM HxFE=< 345t Img/mle] BHANEE T
©® HPLCE ARS8t £

lﬂl

_IZ:m
ﬁ



4) 29 7171 2 =4
@D Gas chromatography &%
o A3 AISF . BF3-MeOH(14%) solution, hexane, NaCl, NaOH

Column : HP5 5% phenyl methyl soloxane capilary 30.0m x 320um x 0.25um nominal
Injector Temp : 250C, Detector Temp : 280C
Split mode : Splitless, injection volumn : 1ul

Flow rate : 1ml/min

<{3%> Conditions of Gas chromatography

Run time (min) C/min Hold time(min) Next temp(T)
5 - 5 50
47 5 0 260
51 5 0 280
60 5 5 300

@ HPLC &4 =4

o ¥4 =4

Instrument : HPLC 1100 series, Column : Agilent Eclipse XDB-Ciz 4.6x150 mm
Sample injection volume : 10 ul, Flow late : 0.7 ml/min

Temperature : room temperature

Wavelength : 254 nm

Mobile phase : water (add 0.1% TFA) and Acetonitrile, gradient elution

<{&> The solvent gradient conditions of HPLC

time (min) A : Water (0.1 TFA%) B : Acetonitrile
0 30 70
20 60 40
30 0 100
35 30 70
40 30 70




3 ZIHeYd AFAHE - Caprylic acid

Caprylic acid®] &4

200000

S I = | Amg/ml
Calibration curve of caprylic acid = /

.[‘

180000 y=0276.3%- 762478 e i = =
160000 B*= 09991 i J

140000
120000 .
100000 art e —
20000 e i ﬂ

ArealpA)

60000 -
20000 4

] 5 10 15 20 5 it 1mg/m\
Concentration{mg/mi) " 1
=Lk DI | R I .

D Z3HeAd@®™B) &f3la A& Caprylic acid 3

FIDZ A, (IROTZRMET 10,0

/ fae = o _— i ,J.L J‘“M.ll.

10 20 a0

Sample 1.

FIOZ A, (IBORZARIETE )]

e Sample 2

° \ % Lo il _.LL J’\ A o
e l Sample 3
50: _A : i oy - J .l.l..r JJL JAJIL_ =

19> ZFH LY Caprylic acid®] Gas chromatograph

R ZFY LY Qe #3533 )= Caprylic acid &%

Sample EF (mgh)

No. Retention time Sample 1  Sample 2 Sample 3 i ®FHA
1 18.76 (Caprylic acid) 388.13 395.72 385.04 389.63 5.52




2) AF a3t &= Caprylic acid 3+

<> 74<9 Caprylic acid®] Gas chromatograph

I~
i

FIDT A, (1B0529WFRO3 )

2600
2000 -
1500 -

1000 -

o
.

i N
]
&

T
1 50 mi

FIDZ A, (1B0529WFRO4.0)

pA ]
2500 o
2000
1500 -
1000
500
o
1

FIDZ A, (1B0529WFRO4.0)

pA ]
2500
2000
1500 -
1000
500

o T

10

T
o
T

o

-

=

-

<> {&o) Ffsta = Caprylic acid &3
Sample 3 (mgfapsule)
No. Retention time Sample 1 Sample 2 Sample 3 B+t xFHA

18.77

1 (Caprylic acid)

155.22 160.53 161.59 159.15 3.36

ZFAY oo TH9 caprylic acide 389.63 mg/go 2 3Held. AAE AZEFE) T
caprylic acid= 159.15 mgo &2 <13,



@ 7z AEAE - Liquiritin/ glycyrrhizin

liquiritin / glycyrrhizin % &3/
" peSumaric acid T
oM ei e [internal gtendardd] [_g ?'{'Elg
s ) | e |1 e 1
:l O Semgden |
=y Dlmm-’rr'l-i
4 | =
- I. DGEﬂ-._-’ﬂll1
=1 0.0t mg/mi |
. : » ’ ' UDC.':..'np'_l'-rn1
Liquiritin Glyeyrrhizin
4500 ?
o ¥=3047x+ 44838 @ o000
- Rf= 08998 . - y = B029.4x + 81645
4200 e R = 08088,
3000 ok
@ 2500 gl R
< 2000 ol < oo | -
1500 T
500 _‘-" ._.'
K J
0 o 02 04 06 08 1 12
0oy 0200 0.4 0600 0.5 10400 1.200
0.000 0200 00 600 00 10 o0 Concentration(mg/ml)
Concentration{mg/mg)
- = =5 3 6 = e T sps . .
D) ZAxFEE ¢ i3t 9+ Liquiritin/ glycyrrhizin
%
ek | £l I
iy | l"-. f a . |||-.
:'I9 ‘-IO

AE> 7F2FZEE oo /3t 9+ Liquiritin/ glycyrrhizine] HPLC chromatograph

(E> ZFxFEERB)A 3t Q= Liquiritin/ glycyrrhizin g3

Sample dF (mghk)
No. Retention time Sample 1  Sample 2 Sample 3 e B
11.35
1 (liquiritin) 12.56 12.68 12.7 12.64 0.35
27.81
2 (glycyrrhizin) 38.10 39.80 36.51 38.13 1.12




2) A& 733 1+ liquiritin / glycyrrhizin

- T 1T
ok | Ii
1}: I _|",I| l.l_ ...."‘I.', ||Ilil II I|
i — ,L,: bt — __T,f';‘L:-" l—-: —= — ———
»e | @ A
-] WLA N || 'I
= I J L @ﬁ
e .'.II| A A I
T_ RN '.___ I| _ e A I
<1¥E> 4& <toll gf3slar )&= liquiritin / glycyrrhizin®] HPLC chromatograph
(E> e &F3tar = liquiritin / glycyrrhizin g5
Sample 4% (mgLapsule)
No. Retention time Sample 1 Sample 2 Sample 3 Ry FEHA
11.45
1 (liquiritin) 0.53 0.52 0.55 0.53 0.02
27.83
2 (glycyrrhizin) 1.59 1.65 1.69 1.64 0.06

Iz FEE i3 liquiritin®

3 sheFe 12.64 mg/glo & glycyrrhizin®] S 38.13 mg/go
2 g, e AFEIE)d & 9l
o

iquiritin®] =& 0.53 mgo & glycyrrhizin®] &



G A2&

<E> ZAY 243 Ag2 Caprylic acid 3

IR LY (FEFUA A&(EZAA
159.15(3.36
Caprylic acid 389.63(5.52) mg/g 318.33(3.36) mg/ &= 1g & (3.36)
mgfapsule
(&> #xEFE7 74<€9 Liquiritin / glycyrrhizin gHsF
ax EFEE(EEUA AE(FEHA
0.53(0.02
Liquiritin 12.64(0.35) mg/g 1.05(0.01) mg/W&E 1g B (002
mg ftapsule
1.64(0.06
glycyrrhizin 38.13(1.12) mg/g 3.27(0.09) mg/HE&= 1g & (009
mg fapsule
GE> ZAz+33Y Y S 43 AEd AFY 714
AZAE FF V=

Caprylic acid 127.32 ~ 190.98 mgfapsule
Liquiritin 0.42 ~ 0.63 mgtapsule

glycyrrhizin 1.31 ~ 1.96 mgtapsule

dF 71 AA 2A: Lot 2 AFAARE T HAke 80~120%
71% 74L& 127.32 ~ 190.98 mg/capsule® &1 H a1,

MEd AFEQ caprylic acide
7= A8L 1.31 ~ 1.96

liquiritin®] 71742 042 ~ 0.63 mg/capsule®] 12, glycyrrhizin®]

mg/capsule 2 &elx,



- AeoTc 1A) R 40T, FE 5% O, 71€7S e sy 98 4TS Freka, 119
HASE o7 E AFE
1) Zx+3IR Y BYEB(GUCO BHE)
<FE> A2+33Y 29 EFE(GUCO EFE)Y] 42 AE A
=7 4T A-2(20C) 40T, 5 75%
Caprylic | Glycyrrhi o Caprylic | Glycyrrhi o Caprylic | Glycyrrhi o
. ; Liquiritin . ; Liquiritin . ; Liquiritin
717k acid zin (mg/g) acid zin (mg/2) acid zin (mg/g)
mg/g mg/ e mg/ g
(mg/g) | (mg/g) (mg/g) | (mg/g) (mg/g) | (mg/g)
Z7] 32215 3.27 1.05 322.15 3.27 1.05 322.15 3.27 1.05
30 322.18 3.25 1.03 319.18 3.19 1.02 312.18 3.12 1.06
60 321.94 3.24 1 311.36 3.19 1 311.36 3.11 0.93
920 320.11 3.22 1 310.86 3.1 0.96 310.86 291 0.91
120 318.52 2.93 0.95 310.55 3 0.94 310.55 2.72 0.89
180 310.54 2.8 0.95 309.64 2.72 0.91 302.13 2.51 0.81
A NIdAa
@ 7% = olm, olF, o=l = A2 Ao AF AL,
@ Caprylic acid : FEA %9 80~120% = A3
@ Glycyrrhizin : £ 2] 80~120% =2 et
@ Liquiritin : A 9] 80~120% % 233
2) ZE+3IY Y BYEGUCO BEFE) 4573 42
S AEAE $F A ook AF FE/HE TeH Lol HE
SO A A =R R A[ 71O HE 2HA| A Al AR KoL /70| THA
(Caprylic acid) (Caprylic acid)
7|2t (&
A T AAtFAE A Aol tiEf plotting St HA AFHOR 7 B 2%
We 3ol A4e) PRAE 7Y = dg(eld). 24 nE Lxo weh Ao e 24
&5 45E 7Y G 2o



@ Caprylic acid

iy 25 517 84 E54(K)
4C y = -0.063x + 324.28 0.063
25T y = -0.0697x + 319.53 0.0697
40C y = -0.0888x + 318.64 0.0888
stefo| AR T2 4| o A|ZFO| 2 1A ST ARt ob e A
(Glycyrrhazin)

[
x
=

Glycyrrhizin)

22 f A
@ Glycyrrhizin
id e EERRE E=35(K)
4C y = -0.0028x + 3.345 0.0028
25T y = -0.0029x + 3.3141 0.0029
40°C y = -0.0043x + 3.2863 0.0043
shefo| RpHCh =K 2f Al ZH0] T2 2HA| Al sbagiol g ro| B
(Liquiritin) (Liquiritin)
l; —_——— — -lj-sg:-ra} op3z 3 3 0.0p35 336 op37
"_L'IE -185 .
@ Liquiritin
BE 2% 37 344 R )
4C y = -0.0006x + 1.0443 0.0006
25T y = -0.0008x + 1.044 0.0008
40°C y = -0.0014x + 1.0556 0.0014
oA ANE 224&EA5KY RBALEE AME3e] Arrhenius 2] 0 2 EE Aol &
B AHEE
SHES R

0o AAUFAn VE AOLET QH+nBLE)e] S50l thaka] plotting
sto] HaAps o

2 AN okl WAL 7T 5 UL

Ax=4d 39 BA

Caprylic acid

y = -831.68x + 0.2162
Glycyrrhizin y = -1046.8x - 2.158
Liquiritin y = -2049.9x - 0.0584




g

9#
i

ol olAlFe Ha s8] @ wWrkAY ZIZHOE okl arrhenius o= HE T

t=1/ksys X In (C/CO) &, Cy : 2715 %(%), C : 3185 =(%)

Caprylic acid®] AL@25C)oA e A4 AE

In k25 = -831.68*(1/273+25) + 0.2162

In k25 = -4.7186

k25 = (0.0089

AA gHEFo]l BAIFF digk V&AL HAEE &
t80 = 1/0.0089* In(153.91*0.80) = 24 7€

}o

o
g\l
1o

80% SYHE AL obdlst 2

Glycyrrhizin®] A-2(25C)o A &4 AFE

In k25 = -1046.8*(1/273+25) - 2.158

In k25 = -4.6370

k25 = 0.0096

AA| o] FAIF tid V& Ae] HASE FF 7l 80% E2EE AL ofet B
t80 = 1/0.0098* In(1.64*0.80) = 23 7/N¥

N

Liquiritin®] 4-2(25C)ol 9 24 FF+=

In k25 = -2049.9*(1/273+25) - 0.0584

In k25 = -4.7612

k25 = 0.0085

DA FTFo] BAIF W TS A Y] HAE S FF #Rd 80%0 =EEH= A ok 2=
t80 = 1/0.0085* In(0.53*0.80) = 26 7}-¥&

- Zz+3EY oY EIE(GUCO HE}%H FE71% A& A3} caprylic acids 2470€
glycyrrhizin®] 7% 2370 € liquiritin®] 7% 2671 €2 YR



3 He

> el A2 AE 23
=7 4T A-2(20C) 40C, =% 75%
Caprylic | Glycyrrhi o Caprylic | Glycyrrhi o Caprylic | Glycyrrhi o
. ; Liquiritin . ; Liquiritin . ; Liquiritin
acid zin acid zin acid zin
713k g/ capsul g/ capsul g/ capsul
(mg/caps | g/capsul ) g/capsul | g/capsul ) g/capsul | g/capsul )
e e e
ule) e) e) e) e) e)
Z7| 161.08 1.64 0.53 161.08 1.64 0.53 161.08 1.64 0.53
304 161.09 1.63 0.52 159.59 1.60 0.51 156.09 1.56 0.53
60 160.97 1.62 0.50 155.68 1.60 0.50 155.68 1.56 0.47
20 160.06 1.61 0.50 155.43 1.55 0.48 155.43 1.46 0.46
120 159.26 1.47 0.48 155.28 1.50 0.47 155.28 1.36 0.45
180 155.27 1.40 0.48 154.82 1.36 0.46 151.07 1.26 0.41
At ANdAa
@© 8% o], olF, ol=°l e AAM BUd He2A ¥ 5.
@ Caprylic acid : EAFe] 80~120%= A 33t
@ Glycyrrhizin : A 22] 80~120%= 2 313},
@ Liquiritin : A9 80~120%=% A3
49 e 3T A=
- AxAE FF Aol w2t AFe #5713e v 2ol A=
2o KpACh4-K| 2F Al ZHof ThE A AHS T Aot 1o A
(Caprylicacid) (Caprylicacid)
;;5 = —— oopst 00032 033 035 00036  0.0037
150 2
ZIZE (8 E
A FEFe] AAWFA S A D5l 3l plotting 3HH HA ASHOR 7 B 2= w
E M9 A AN 78 F A, 7 B 250 wel A VT2 A &
= 44E o,
@ Caprylic acid
g eE EEEER 545K
4C y = -0.3989x + 384.13 0.3989
25C y = -0.9426x + 381.37 0.9426
40C y = -5.3134x + 388.68 5.3134




Glyeyrrhizin)
@ Glycyrrhizin
HY ew EEEEE SEATH)
4T y = -0.1649x + 36.025 0.1649
25T y = -0.5854x + 37.424 0.5854
40C y = -0.1763x + 36.079 0.1763

BHEfo| T4 2 A1 ZE0] 2 2

A AL AR oL 1 /1O| 27

(Liquiritin) (Liquiritin)
@ Liquiritin
21y & 97 ¥4 S=44(K)
4C y = -0.158x + 12.035 0.158
25C y = -01834x + 12.119 0.1834
40T y = -0.158x + 12.035 0.158
glolq AdE 2AEERFR} HBALES AE3te] Arrhenius 2] O ZRE AedMe] f3E
713+ A%

%, 2AEEATFKRY AAUFA(n DVE AHET Q73+EF25)9] 95 tiste] plotting

sto] HaAeH oz AL ofdlel BHAE 7T

o] o
P =

Axed 37 B84
Caprylic acid y = -1793.06x + 1.5717
Glycyrrhizin y = -900.44x - 1.729

Liquiritin y = -997.44x - 1.3113

REGFo] o AFS] A& 5 §FFol DAl 77O oFehe] arrhenius | O HE T,

t = 1/1(25 X 1n (Co/C) E’, Co :

Z71E%(%), C : 3 85%5(%)



Caprylic acid®] AL@5C)dA¢ A4 AFE=

In k25 = -1793.06%(1/273+25) + 1.5717

In k25 = -4.90144

k25 = (0.00744

A FreFo] EAFF g 7EFAY HAaHE T kel 80% EEE= AL ofEel 2
o

t80 = 1/0.00744* 1n(153.91*0.80) = 30 7} €

Glycyrrhizin®] 4-2(25C)olA 9] &4 e

In k25 = -900.44*(1/273+25) - 1.729

In k25 = -4.97968

k25 = (0.006876

AA FreFo] mAF tE V&t AY HA4S 8 TFF FQd 80%el =2E= AlFL offor 2
KR

t80 = 1/0.006876* In(1.64*0.80) = 32 7} €

Liquiritin®} AH-£Q5C)oH 2] 24 A4
In k25 = 997.44%(1/273+25) - 1.3113

In k25 = -4.91216

k25 = 0.007356

A FFo| EAF hF ) E 7

[e)

=

t80 = 1/0.0007356* In(0.53*0.80) = 30 7} ¥

of

B

&58 FF @ 80%cl =2Ee A2 okiet 2

- AEY §571% A= A3 caprylic acide 3070 glycyrrhizin® -9 32709 liquiritin®] 7

)
T+ 3074 = YeErd.



2) BNEHEAND

AEe Ne0C TA)NA BE, 0195 1219 $F oS el
] in A2EH 21 - ' s i 2
: | J Liouiri l Ghyrhin - §2% 30771 : | Lt ‘ Glyeyrhizn 42317181
» My | M ‘
AL | ] \
T R b e
| : N M
| A | |
! geamats L | b e
1 A M
| \
e |
| Je= "“'.‘ ke R —— il s
& \ . AeED ERL ol ’ x yeedufds
- Caprylicacid ] Z Capnlicacid P
: - apnficacid ;
- ( % : = | -
S Ayt L dldel f g 3 Ak ¢ I ululel dge i
4 | : gewdoxty ¢ \ yeudpid,
= i o i
I u
Ll HETREHE B El | A!M
~ seemosts 5 ! SEERS LR
e 1 - ;
& [ e [
=L 44 EET Sdbe o Ladedidiige
T& o€ 12714
Caprylic acid 161.08 mg/capsule 150.21 mg/capsule
Glycyrrhizin 1.64 mg/capsule 1.45 mg/capsule
Liquiritin 0.53 mg/capsule 0.42 mg/capsule

- A220C )M 1270E BH H HEY caprylic acid® ¥#H2 15021 mg/capsule,
glycyrrhizin®] 32 1.45 mg/capsule, liquiritin®] %2 042 mg/capsule & =5 7|&7f
2 He Wl e Aoz gld.



o et IFHede EFFAEAY A 2 WA 8% WU 2 71ADT [HE1R 2

0 X2 £58H IXIAZ FTEY g

B AT 1AdE HFEHIEES in vitrodlAe] GUCOY FEE Hrioldoy Ay 2
referenceS Z+a1ste] coconut oile] A4 wj&Eol in vitrool Al treatment’} o189 W3S in vivo
2 %3l in vivo animal model +=3%t

B AFoAe] FHZL o] dxFEZFoAe] GUCOS &5 HI7IEA o] dXHEEZTE FEslr]
£3] C57BL6/J miceE A1 A3}e] 60% High-fat dietE A3k, olo dxo2A 10% low-fat
dietE Al-&3k =3k coconut oilS A|Fgel o] oil energy ZEEE FL3IA = tiET ail
=2 sunflower oil= A7A3ste] A& sunflower oile A3 o]f+= coconut cile] 437do] medium
chain-fatty acid lipid2 &%°] th= APR S w2t o] #HG = long chain-fatty acid
lipid2A AAstHa, Z28= 53 2382 &

=, B AJ3E 93 animal model®] design© 24 ofgf e} 28 groupingS A A 3t
60% high-fat diet
groups Normal
diet SFO co co co €0
- SHEY +0.6 mg GU 2 +30 mg GU  +60 mg GU  +0.3 mg GU(e) ”és(zg

HE571H 1A EH Age GUCO= F 47HA19 S/=2EA =S coconut oildl] £FA1AH &
53 FEE5 3060 mge 2 77t FEA AWFAT EUE FEEEA xR e 54 A
29l glyccirhizing AAE B4 F2EL 0.3/0.6 mge2 2t7t FEoA T B AFS
87+ X133t

O ZaRedd sgxnS4 F289 I a9°le &1

A HAFA TEAFEL 853 HySARE FAIHERL 452 2k FE2] body weight,
gained body weight, daily feed intake, feed efficiency ratio, @FAAX & 5& EAJ3lo] ol ¢}
2ol Axg =&

O

oftf FoA B Ao e 2 A=Y AsH AFTE7HE, bF 224 AFHAF 2olag 5
S B3 A3tol, 60% high-fat diet2 A|3-3 APFETLANA AF5F7EFo] 10% low-fat dietS
AFsETRD FHsH 718 As FAd 28y stFAE3 Aol 10% low-fat diet

s Al AdFFsETEY 60% high-fat diets AT AdFsETAA st As SRAsHA

)

o[N

E-3] sunflower oilS A| &3t ZE 154 60% high-fat dietTF A3t AFFEFRY o 748}
= AL Fske. 183 coconut oS A3 :l‘gft" 60% high-fat diet7F A g3t AFFET

B} 27kt 3 CO+0.3mg GUe) L& AT AA 3 7HiastE AS 3

-‘X?l
e

=~ [e)
AT T A+



{3 Basic information for the C57BL6/J mouse (1)

60% high-fat diet

— Normal
s diet SFO co o co e
SFO co +0.3 mg

+0.3 mg GU +30 mg GU +60 mg GU +0.15 mg GU(e) GUde)

Body

weight (g) 20.6:0.400%  20.6:0.245% 204:0245%  21.4:0.245° 21420245  200:0316° 20420510 20.820,374% 0.420.245%

-0 week

Body

weight (g) 21.8:0.374®  26.0:0.316° 25.0:0316°  25.8:0.800 264:0.510°  246+0600° 25420748 25.8+0.735° 24.820.374°

-4 weeks

Body

weight (g) 2620837 31.621.240% 20/6:0.748°  30.620.872 34.250872% 201378 30.4+1.364° 31.221.685% 20450 8725

-8 weeks

Gained

body 54208120 1121.034° 9.2+0.800° 9.2+0.663° 12.8:1.020°  921.673° 1021.304° 10.4+1.568° 921.045°

weight (g)

Food B

intake 3168200220 290820034  2305:0052° 233220047 2.673+0087> £35720062%  pu57s00415¢ 2522300690 2.33520.055°

(g/day)

FER (%) 2.29820.334° 5920634  5309320377" 531320305 545020390+ 5.11120.880° 5.51320.736°  5.54920.792° 5.16420.528°

<3%> Basic information for the C57BL6/]J mouse (2)

G 60% high-fat diet

roups Normal

(Enig diet CO

mg/dI) = SFO Sy co o0 €0 9 i +0.3 mg
+0.3 mg GU(e) +30 mg GU +60 mg GU +0.15 mg GU(e) GU(e)

gzglgrcé;’ 4917 6495 74+7649%  62:5330% 54176408 63:8.803%t 86256127 92214080 7020566 7521471425

Total A e e ; 0.333:070 141667+1283 144.667:10.924%

cholester  106:2.819% éig;ss?zls. E_.EE?_E.SS T ﬂ"z.ss?:zg.s }_35;,.333_.9.?0 él-zl.eealz.s; 144.667210.924 ;59.55?:?.39

ol (TC)

Free- as

cholester 165:0858=  ZZEEL3 ousipgpes 225207260 27667:1210  9ps5.pgi1s 245:1748%  215+1481% 25114812

ol (FO)

Cholester ot ) e s e = = 4 i

ol estor Sl %_2;833115. if:c.ls?:s.se 14216725550 1447229092 §:3.8;318.Gl é}z?.ls,:n.ss 12316710187 éf-.ss?:s.sg

(CE)

LDL-

cholester 492312201 51709075 76538:57265 gooareazgese 8976924710 JEOTT:A4EL BO.692:5236%  gs5apra3slse  98.5:3983°

ol

HDL- A Y Fab 07 232+

cholester  77.667=2.261° 2?;55?1 71 976672205 1:05'33315'5'3 123245032 99+5 6175< 1:12'65?15'533' 107.33324.7325= éf"gg-‘lgg

ol )

2 FAA B AFdAes 4 AFFEEY ¥F triglycerides(TG), total cholesterol(TC),
free-cholesterol(FC), cholesterol ester(CE), LDL-cholestrol, HDL-cholesterolS =74 3te] &43k
A¥9). TG, TC, FE, CE, LDL-cholestrol, HDL-cholestrol =5 10% low-fat dietS #| &3+ 23
TETED 60% high-fat dietS AFT AFs=TANA AT =4 Ukon, TG SFO+0.3mg
GUe) 25X 10% low-fat s+ 2 Yozl A& #1sH 1, TC= CO+30mg GU, CO+60mg



GU, CO+0.15mg GU(e) L&A 60% high-fat diets A3t AFsETET A4S AS U8
93, FCE SFO+0.3 mg GU(e), CO+30mg GU, CO+0.15mg GU(e) 1|4 60% high-fat diet<
AFs AIdFETED A4S S &Adg =3 LDLL CO+30mg GUAIATF 60% high-fat diet

< 593, HDLS SFO1&FolA 60% high-fat diets A
%%%EE} Zastdal, COAAE= 60% high-fat dietS Al A FELET AT
1A 71 w2 FAE UEW IS

_L4

A o2 Qs AFshs APeETAAE AoldFFo]l A3 FolH oy Az F7}F

2 dAFS=ZH coconut oil GUCOL] Algo] dA7IA= Az H4a 59 Fnnt

A= &2 & 4 AS =3 83HE npAES &9 3 A3, ZIVed x F=
=

2 HAT 2FIM TC FC, CE 5 AR Zasts APl YaAw, 2dHoss



O 22 o] f= nAEFT T2AF Ed< o] &% GUCOS EFAANAD &5 HF

B AFo|Ae] 5L oA APF 2] GUCOY F% HIIZA o AxAIZFS {3517
#& C57BL6/] miceE A A3ste] 45% High-fat dietE A F3t 3L, olo T o 24 10% fat
dietE A& =3, GUCOE AlFdol Aol oil energy ZZE FYsHA st= T o2
coconut oil& A3t A|FE

olr

&, B AFE 913 animal model®] design©. ZA] o} e} 2 groupingS A AISH
groups
10% high-fat diet 45% high-fat diet
: coconut oil(CO) |  GUCO

7] 1A R AFEe GUCOE ZHEE coconut oild] €EA1A 53 F2ES 1057
B9t 20 mg/kge 2 FEAA YU Tl

A B

ftlo
ok

g

ol

GU

a

OF AET 5= EdolA &g

<{3> Basic information for the C57BL6/] mouse (3)

BWi(g) Ow 10wks A

HF 10% 24,10£043 30.20+0.99 6.10+£0.85°

HF 45% 24.20£0.44 39.10£1.33 14.90+1.27°
co 24.22+£0.46 35.67+0.91 11.44+0,90°

GUCO 24.44+0.38 34.11£1.29 9.67£1.13"

$ FAA B Aol A= 45% high fats ”%‘4@ AFA A= 29 o] AlFol F7IsHE =
coconut 0il& F3F AF A FoAQ AFHAS BHYT, 7)o 727 £39 coconut oil
(GUCO)INA ATHAe] AEFS YEMIY S

<{3> Basic information for the C57BL6/J mouse (4)

total calorie intake(kcal) EER({96)
HF 10% 807.35+13.93° 0.76+0.10°
HF 45% 947.89+18.68° 1.59+0.16°
Co 903.36+30.63%° 1.28+0.11%°
GUCO 877.09+22.22° 1.10+0.12%¢

A1

tlo
r9~'

10752 AHT 293 Aol HIHHFY F dFH 1o W& Holas Mgk Asl.
45% high-fat dietS A#H 3 A ANAE 10% fat dietE A T3 AFFESTHT 28] o)A A=
o] Z7}st¥ =dl(Basic information fot the C57BL6/J mouse(4)), energy efficiency ratio (EER)%=
2v) o) de] AR A3E 1%5}141 &’i% T AFAT o] 10% fat diets AT dFs=TH
o} 45% high-fat dietg A|&3 AP TETANA €53 Bol HHT AES <13 coconut oil-&

s
-
2



T3k WF o)A EERS] #4E B, o37le] &7} £¢% coconut oil (GUCO)NA 24
¢l EER ZF&E Yeded x2S £33 coconut oile] AFZ71E 913+ energyd & -&0°)
zr_

<{3> Basic information for the C57BL6/J mouse (5)

Triacylglyceride Total cholesterol  Very low density

Diets Groups (TG) (TC) Lipoprotein (VLDL) LDL-cholesterol HDL-cholesterol
10%HF - 167.90+11.77%° 170.11+4.58° 33.58+2.35% 115.13£5.19° 88.55+3.03°
- 185.30+5.09° 22793+752° 37.06+1.02° 1563.56+6.97° 111.45+1.89°
45%HF Cco 185.54+10.17% 236.79+11.88° 37.11+2.03° 170.15+£12.30° 103.756+3.85°
GuUco 143.28+5.31° 187.14+4.47° 28.66+1.06° 125.17+4.27° 90.63+1.56°

Unit - mag/dl. n=7-10

7y AdEEES ¥F  triglycerides(TG), total cholesterol(TC), very low density
lipoprotem(VLDL) LDL-cholestrol, HDL-cholesterol& Z#3dle] EA3k ZA3Q]. 45% high-fat
diets HAFH3 AHANAE= SAA d=57) FoFo gz =789 +d coconut oS &
5 Agj—] OJ]H 359 a7t QAR xS EFE coconut oile AAZ TFaE UERY.
ZH2HE7 VLDLY dFsE% AW dAFZ23et fFASHA 25 10% fat diets AF
EF} Ad BET R dA43 =4 yge. TCeF VLDLe dFF=rl x5 &33 coconut
0ll(GUCO)& T3t AF A FA3] Aadt FTZU B SolA LDLe I zHELS AXE
E&3 coconut oil& FAZ AF A FoHORE At HFAAES AT BAT
HDLY| SFH2HEE Y& TAE Ho Ao & Ao s HA.

<{3> Basic information for the C57BL6/J mouse (6)

Diets Groups =52 A st Al LiEr A i PN ZAM R

10%HF - 0.227+0.038° 0.402+0.056° 0.261+0.046" 0.746+0.0099° 0.133£0.012°

0.721+0.1012 1.167+£0.107¢ 0.668+0.114% 2281+0218° 0.207+0.022%

45%HF co 0.633+0.057* 0.871+0.122° 0.424+0.046° 1.779+0.151° 0.153+0.013°
GUCo 0.745+0.082° 0.782+0.076° 0.409+0.074° 1.626+0.143°  0.165+0.014°°
Unit-g

o =238 A, B AxtolA A HA A 6wF
o] FAE R A¥s=ToAA v FAVE S H U5, 45% high-fat dietS AT AF 9
A%, A R e FAE 10% fates AFHI Aol HlsiA FoAQd ®ste S T 7
A A= coconut 0ilE Eodd AHA Go]Hol 7aAE VERfQEY o]2A 7rzA 9 vl
(hypertropy)®] &£2-& thal .

N
o

o
AddFET] AY=434 vt JJrE = 131‘% v stA R, FagA, WA g2 CO
7 GUCOE Ad3s AdsETANA= 45% high-fat diets AF3 APJsETET AWF72 o]



45% high-fat

<Z1¥> Liver histopathology

7t HAFSEE9] 78 HE3 4% formaldehydeo] A& 3+ 3 frozen sectiong 3t oil
red O staing E3lo] AW &=#& 321 45% high-fat dietS A3 HFH o 7+e 10% fate
AFg AF A vIsiA ARFHo] wol HIJL AT A|E A AL FAZE AN
coconut oil3} ZF2E &3 coconut 0il(GUCO)E FA% AHAANAE AW A79F A=
Z o] 45% high-fat diet& AT AHAERD T4 AS FAsHS AL, coconut oilE FoI gt A=
Bt} GUCOE T3t AF A ARS434 AW+a7]9 ZF4AE FA7

45% high fat

10% fat coconut oil GUCO
5 L \'k. A = L\:. ? ‘ "_‘ ] W
= 2y "., b _""_',J' N »
1 Vg i} A Yo
o lT for-ge . i Y SOn 3 )
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27} LE, MCO, LE-MCOE AHFsAiS uf S7stslal, 53] LE, MCOR T LE-MCOE
e W FA7F A FEA 1%
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c AR EF FERDOA AAFE GUCOY FXANA &3 &3l

initial body final bady food intake
gonp welglﬂ (g‘) W}gh[ (F) ij'thl (g) group food effictency ratio (%) tota] calories Intake (keal) energy efficiency ratio (%)
10% dietary fat 1660 4027 2770+ 073 1L10 + 050° 10% dieary it (LFD) 4304 026 100524 + 3836 T
45% dietary 1670£027 35102 L0 18402 115" 459 dietry ft (HED) 791 £ 058 11013 + 4284° 167 £ 012"
ft LE 1650+ 027 3080+ 127 1430+ LI7 LE 6.64 £ 050" 101998 + 1240° 140 4 0.12°
MCO 1700 £ 030 3022+£036 1322 + 049" MCO 5444065 1054.00 4 27.98% L4+ 014"
LE- 1700 £ 034 LI+ 138 14114 109° LEMCO 612+ 042" 1040.60 + 2904" 128 + 0.0
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¢ £E RY HFD= LFDRT AlFo] 7t em LE, MCO, LE-MCOE AF3tR<s = &
|
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ru
£ P

3k X3S food efficiency ratio, total calorises intake, energy effeiciency ratioE H| s}
LE, MCO, LE-MCOE AF 3RS w S7H8 3¢ HFD vpg-2R2o 7hagh

weight (g)
group kidney heart pancreas spleen liver
10% fat (LED) 0426 + 0.007" 0.130 + 0.002* 0.203 + 0.022° 0.100 + 0.004" LO18 + 0.067°
45% dietary fat (HFD) 0.464 + 0.014* 0.127 + 0.003* 0.262 + 0.02* 0.117 + 0.005 1163 + 0.027°
LE 0384 + 0,022 0.127 + 0.008 0.255 + 0.034F 0.099 + 0.003" 1004 + 0.024"
MCO 0.409 + 0.018" 0.126 + 0.004* 0232 + 0.009" 0.095 + 0.004" 0.940 + 0.017°
LE-MCO 0.390 + 0.032° 0.123 + 0.003* 0.244 + 0028 0.095 + 0.003" 0.959 + 0.045"
wcighl (s}

group visceral fat posterior abdominal fat subcutaneous fat epididymal fat brown fat
109% fat (LFD) 0206 + 0.035" 0.203 + 0.0717 0293 + 0.041¢ 0.496 + 0.051¢ 0.114 + 0.015°
45% dietary fat (HFD) D481 £ 0.059* 0.661 + 0.064* 0.874 £ 0.163" 1.603 & 0.184° 0.167 + 0.021°
LE 288 + 0.026" 0.460 + 0.054" 0512 + 0.073° 1156 + 0.163% 0.172 + 0.038
MCO 0.257 + 0.035° 0.426 + 0.047" 0.520 + 0.089° 1.086 + 0.106" 0.142 + 0.009"
LE-MCO 0.233 + 0.046" 0.323 + 0.057° 0391 + 0.120° 0.875 + 0.147 0.128 + D.023
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of2 Zo2 el
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lipid

triglyceride total cholesterol LDL-cholesterol (LDL-  VLDL-cholesterol (VLDL- HDL-cholesterol (HDL-
group (TG) (TC) C) C) c)
10% fat (LFD) 79.0 + 1.2° 155.4 £ 2.2° 744 + 56" 15.8 + 0.2° 65.0 + 4.2°
45% dietary fat (HFD) 102.9 + 29 1792 + 5.4 83.8 + 3.0° 20.6 + 0.6" 78.1 + 7.3
LE 89.7 + 12° 167.0 + 4.5" 682 + 53 17.9 + 02 80.5 + 2.4
MCO 919 + 12 176.2 + 3.4° 828 + 6.7 184 + 02" 750 + 43
LEMCO 821+ 14° 168.4 + 6.0° 65.6 + 59" 164 + 03¢ 86.6 + 5.7°
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A2 02, 45% high-fat dietZ2 F=3 1AEF % 2doA LEZx) @ MCO(ZEZ4H L
)R LE-MCOGUCO)E AlFstes AdsETolA AMPKe} PPAR signalinge &A1& %5314
ARHALE AATFo 2N FAANA a5 5401‘& a9E A3

4

¢l A3+ Kang et al, Lipid-lowering effects of medium-chain triglyceride-enriched coconut
oil in combination with licorice extracts in experimental hyperlipidemic mice. J. Agric. Food
Chem. 2018, 66, 10447 —10457= SCI = A&tz =]l 3xgt
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