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SUMMARY

1. The title

Development of health-functional food for improving haemostasis using Artemisia princeps

Pampanini, Citrus junos Sieb and persimmon leaves

II. Objectives and necessity of research

1. Research Objectives

The objectives of this research were not only to develop health-functional food for
improving haemostasis using Artemisia princeps Pampanini, Citrus junos Sieb and persimmon leaves
but also to establish a mass production and safety assessment of functional ingredient. This
research was performed to be acquired for individual health-functional food ingredients by
proving the scientific evidence and efficacy evaluation of domestic agricultural resources,
Artemisia princeps Pampanini, Citrus junos Sieb and persimmon leaves. In addition, this research

was intended for industrialization of personalized health-functional food.

2. Necessity of Research

In modern society, metabolic syndrome accompanied with blood circulation disorder is
increasing due to westernization diet, industrialization and emotional stress. Also, the
prevalence rate of metabolic syndrome increased dramatically over the past decade in
Korea. Therefore, establishment of the efficacy and safety of a variety of health food is
required in order to protect health of people and to strength national competitiveness. In
addition, because abdominal obesity and obese children are growing as social problems, the
development of health-functional food for improving blood circulation and lipid metabolism
by the domestic agricultural resources is required.

Ill. Scope of the research project

1. 1* Sub-project Development of functional ingredient and product for improving
haemostasis

- Determination and analysis of active components

- Optimization of extraction process of functional ingredients



- Analysis of storage stability of Artemisia princeps Pampanini, Citrus junos Sieb and
persimmon leaves extract

- Assessment of safety of persimmon leaves and Citrus junos Sieb mixture

2. 2 Sub-project: Investigation of efficacy and functional mechanism of Artemisia princeps
Pampanini, Citrus junos Sieb and persimmon leaves for improving haemostasis
- Platelet aggregation analysis of Arfemisia princeps Pampanini, Cifrus junos Sieb and
persimmon leaves in vitro.
- Investigation of efficacy and mechanism of functional ingredients for improving blood

circulation and lipid metabolism in vivo.

3. 3" Sub-project: Investigation of efficacy of composite powder of persimmon leaves and
Citrus junos Sieb on blood circulation in human subjects: double-blinded, randomized,
placebo-controlled pilot study

- Development of clinical assessment indicators of improving blood circulation

- Development of protocol for clinical trial

- Investigation of efficacy of composite powder of persimmon leaves and Cifrus junos

Sieb on blood circulation in human subjects

IV. Research project results

1. 1" Sub-project: Artemisin princeps Pampanini, Citrus junos Sieb, persimmon leaves were
selected for improving haemostasis, and those were extracted to maximize the selected
active components. Based on these, we established mass production process and developed
pre-treatment process. Also we performed the safety analysis and storage stability of Citrus

junos Sieb and persimmon leaves mixture, and we plan to commercialize them.

7, ore Sub-project:  Artemisia princeps Pampanini, Citrus junos Sieb, persimmon leaves
ethanol extracts and their major flavonoids significantly prolonged blood coagulation time
and reduced the arachidonic acid-induced platelet aggregation as well as platelet activation
biomarkers. We performed beneficial effects of Artemisia princeps Pampanini, Citrus junos
Sieb, persimmon leaves ethanol extracts on blood circulation and lipid metabolism in twice
animal study. Also, we investigated the synergy effect of persimmon leaves and Citrus

junos Sieb mixture.



3. 3" Sub-project: In clinical trial, we investigated changes of PT, aPTT, total cholesterol,
LDL-cholesterol, HDL-cholesterol and triglyceride as clinical indicators for improving blood
circulation. In the result, changes in each level were not consistent and there were no
statistically significant difference between experiment group and placebo group. All
measured value and their changes were in normal range and it implicates no significant
effect on improving blood circulation. Since this was a pilot study, further investigation to
explore the effect of cmposite power of persimmon leaves and Citrus junos Sieb on blood

circulation is necessary.
V. Research project achievements and plans for application

This research has established active components, standardized functional ingredients, mass
production of functional materials, and also identified the functional mechanism of Artemisia
princeps Pampanini, Citrus junos Sieb and persimmon leaves based on the in viftro study,
animal study and human clinical trial. These findings suggested global competitiveness of
health-functional food by presenting international journals and conferences, which has
promoted the utilization and export possibility of functional foods made in Korea. Also,
The research has contributed to industrial development by nurturing human resources for

future growth.
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slel wEalgT, ABRHOR Qe AAUAS ABEA st WE AW AR vgtd W
o] Wolx EAE Hol: o= T,

$slAAH F= T A
Z =23 (Ibuprofen, 443
Z A 2130l A (Lipoxygenase) S A 3l A1 A
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K

O UAEtE WY oAdYd wrdTEE nUEADY FHAHEY dFEE Ade ¢E
A7 Ao APAAES FHALE YR AP TANEE FolH, T+ v
ol RREAGY ZH2HEY TFE AR oyt I TedA B2 FY¥E E L=
FAs Qe 28 olA A nUEAEY ZYsEHEY A W A 71H2 HEE
Heol A &, ol Hlvte] YA H F| A E2 A8 FAsts A= 7] Ae iE
AHAYA TAEC el A7 FolH, obed AUEAGY FPLHESY 7l FAS HE=E
A 73 47 s T
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O 54 IHE g EH4t (ALA: 2973 Aite d3)o] 483 A A8 S w&o
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U, A 83

4l

O AHoAE aeldA AAEF HF A FHEE Y7 A AR BEEHL
2AdF, vy, #9434 %421] d4% 5 tAs ST 2iEe Frlskn ‘3’— 4
EE 943 s7tska vk ‘?—;}Eo}%‘% aEY A AEEHR e REE
s e ds AsAe ghol WA 2dEet B8sd ET—;%L%% a7 &
. EbA 28E5t 4FoE AF 6 2¥A GAAdH Eeol ‘%’J% A=
Hjgk o 8l 93 Y AA71sAF B ARAE AEET) % st A FHEEe
HEE AT ARkAE2 B8 Fell S

O EF, AR AUNA AT ATE ol sEo] AYRE AAD F AEH FIHANA
NeA s A0 FAHT Qg A A L ARV SAE AVAYD, ABGU
A A4 TABABAE D 4G, Pl vl e i ALE 5 549 Az A4 A

8 54

o HAEE WAVSAF 7Y SHNETF S22 A ARV AE ‘FEE-PMFSS EE
SOD’ 9] 2 %<l PM88 HWEZELo] Xt 2014\d 79 29 A Eo]okEelzl A 2 2E 3|
d g 71T e FUIE AARUSES HustE L. PMESSS FBY A7 FAYAA €=
E g f9A4E fRE AEg 48 2 deE A9 AF HdF3 ek ohyg A E]
AL Al Egg £u) olAHYE FAYT @AY FAE TAAFE AEEH A%E AdE
Ao = 7|+,

O FHEL A55,F 47 HEe 2ala g A 275 53 o 2& ZolgE
B2 AZ7 A E g B FEE] Frhela S AvAIFY vese 34 H 54 J 2]
= 719 YdE RFE D AGr|HY FArt &g Aoq Hol ARV FAE AL g
25 A AFE Ao= 7|UE

0 2012 o= 7]—/\4 5 A& A FZA #AAL e grrl o) AEoRIFAE

a4 s AdA=ALE 283 bR &A7 7194 EEE Ao Frksta o FF
7154 45 dF 2 —0‘7]'@ Aoz AdedA =7 483 2 ¢ UESE 7l 4E H ALY

= A3 Wrka gls.

O T AT 719 7es EEstr] fd 100490 A7 5AF dAE WY
L2 FF MEre B Jeodd ¥ 52 =ARE A3 AR 4, EY 7H’}j, a9y 5
59 &0l Sy AA7IeAF ME £ Bttt Bustals. £ olE2 ZeAdE #
W Eok]l Zles Hel

=51

o #A €8 MY Eoks P oEde] & ZloR HyHHE AV AE okl 23
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2, =8 JleAe 9 AFHEY
7} 71eng 8%

O el AE VT tlAEEE, AeA A% B NS FFE FA4 RS B A
WEete] We 71ee AF Hopsl ABAA AE Phytochemicaldh 1AM DA, Do
#el 43 Aol W BEY A Hobw S8 A7vk 4 @F Hopm R Fol.

0 200097 A¥E B g3 Axd, 4P B4 % $H RS o we 2P o) B 4
Gyl Age A77F 3w AuHa g, AR AR VY PAFFE 9
Fu 59, Zgs, 070 $9 FRAGR nTe] ATE FE] fon,
#}E w.

ox I
il

O v]=¢] Hua Cai ¥7%®-2“Role of Vascular Oxidative stress in Obesity and Metabolic

Syndrome (F#e| 3t ZEd2rt vigk 9 thAlE S v = Ay EEs o,

AEH o R d3e] A3A AR As v diASSTE e FRbekd, 93 A5 Al
T o gt} Bl BHa S-S o] = 2 20144 A A H3<&=R] Diabetesol] A H.

O V| Swapan Kumar Dasgupta®l Perumal Thiagarajan D HhAME 2] dF K o] 2]3tH
MEGESE Gersdel AZARUAZA 4 A4ol2d 2Ae 2qP A 249 Azoh
HAE, 24F 2249 Ante] AA thfsiAl ExateT 2344, AAdER 34, 35 S
AeEleta 7]50] 3t oles Y3 B A ® Hosts Aow HT B,

g

0 %9 mdols Aole AFE FHULE o 10009 oY) AT LA AF ¥l
PIATE ABRI Pe BF TFs BY W] A ATEE 20009 2URE A28

e AT e A9

O gie FExtdelA winl, G, NEBA AL IS AR
- A

&%
ZI3SE 7
A

st 1o 2011del= I A Ho] 349 o]t webA 7+=2] genome 2l 4
4 exon A EAE 5 HAA A5 2 45 viole A EE A7 F¥ S

O JPPP A7 w2, YR nFAdA A§Y olxde] I3 JUW AD Y Eih=
Qi o8d 29 99 371 £, 2PGeltt DAVZF 59 AWAATF U= 604 o)
=0l TIOE B FE AT A%, A§F oladATeNA olawY wBGT N Y
BOE AP AYEN NAPH ATFA D NEF APo] B FUS.
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U, AFL 8y

O AR FAd e LHAte] BEE 24 Frb 9 &R EE 198 5 ol FE 7544
Foll tigh moe ASHow Frista gloy, oo wa) A4 A Ho] FHI AHew <
HAET Q1S

O AZ71EAFY ER7IEd wet AAANATES 4T A3 & zelrt gld. Tl
A EY Ao Rl AEY AMAAS vwsh=d oy 2] 921} Nutrition Business
Jourmal (2012)°] A=l whE™ 2010 A37AF AAANG TEE o 8462 HE FAHE.
AAAZ754E AZTEE 200999 v3) 54% A& 7| &5 9S

O WASFT dY dAVIeAFLE MR FERL e 24 F e Fdz=dat
(Conjugated Linoleic acid-CLA)%!. Fost & Sullivan/loll w2 A7 FHE=Hi A2 A
AHog v=3t fio] 86%F AAF L o ofr ol AFp AdEE At ofF R

7} =g,

A3t BT AL FolA 479 A4 FAR GFL A= dasg 4F YRoE
A4 HE B WARTE AN Evte] 9FS A AORE B HYL. G UL A%
B ew, AU, W, 2zdolsy Adl F/ET e

O "= A AopH|gk 2l Al g Aol FztEHA A
gko] Walg ol wte} v]=¢ 7l e AAFE AR T3] e S

Qe W Etle] wi&o] 71 ¥ oW Fish/Animal Oile] 7} =2 A4S
gaoh HERIBE 44 163% 9 94% = o] =2 A2

o 952 d37eAF AR dd e g4Ed A

O v|=2] IGSB (Institue for Genomics & Systems Biology) 7|32 2006\d FE H¥ = low
AEs " F8 9475 DNA AEs, fAdx FEE B4 5 44 970 231E& 23 o
A AEE, gy, B 454 A 28 T A9 A S A S5 9] mEa A=
=
=3

M-e AT Ae=d B 7€ AsAle] =3l #5F Ak AlF el

ol
[

O Y749 (Takeda Chemical Industries)? 7|=7]9 (Eli Lilly and Company, XOMA
Technology, Merck Sharp & Dohme) ¢}l #: =7]%] (Amarin Pharmaceutical Ireland)2 U4}
T BUTE R ARW Ao FHEY 559 vFo] - w2 ALE e

O #H9 AL, AEe U B AR UL WAHAL A2e A¥S WG AF Aol

Shi
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O HANE vgmA gErte] A EAEoR YARJTA e e 48 /)%
& 9Ae ARe AFSC &% SR} Ytk o4 @ WANE 1Y}, HIADY 37} 5
FoEwe W JolE ol tF Hoha 27 AN A% A, BARTF v Fol 2
AP @ A0 M)

O g3 Fol 8 vnt ASE HelA A5 TRl B2 S5 FFol AT FEEHL
o= ETsln AFASE RITAM Agd & HA=SE o] 8T Az BEELAE ALE
dart Aty 53] olgF LAl HAEE AEsted EA flere E4dd o2 5
5 5o AYEE vgofsA olgd 4 Slth

O e} old3 AAE a7t ASHAECR o] a¥= AL 23 YHIoln] o] of
2l ans Ao 3 At 5L o|lF 1w 9u), A Jre dF AxE vE A )
Ag3st7] ok webA HdAdE AR BYolv =& 29 2
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A3 dygdsd g R Z1

A1d AAFFAA
D AR efes, Ak Bl ele] 3 WA AAT s B AlEFE 7

W7 & Ak
1. 98 53}

7 €944 U8 &4 B8 % ABYE 24
(1) AEeEs

O °FHE AFEHOoE AAstx ovt F=2 A, F3 §7, 33 F At Aa A8
AUE LRA G A AL QS

B ARApReR - Bl A GoA AibEE ofarel] Wl EEdlE H EebEx

o0, Gt €5 Aoz qld 2RE FelA du AL g

O %9 FE AEL flavonoid &3-EQ eupatilin® = ¢HA 97]e] F 1137 £o] 629
T&¢ A3e 9% S {55 A FEe FE3 &7 eupatilin FFE A

o BAAT AT HEH AF FEFU B2, T4 80 eupatilin FFE = ol
3]

20 7S} eupatilin FFo] W9 AL zow FelFHIY

3}
=3 F%e AS AedAue BEsty Azxses B E42 Qs fgo] FA4 A

E 11, % FEE29 T& R JEHF £4

Yield Jaceosidin ¥ Eupatilin §F Eupatilin

Lan o

) | ) (mgn00g | (%) | (mgr0g | Maceosidin ¥ E
etz A1 15.79 0.39 390 0.77 770 1.97
Zeln A¢2 | 1649 | 036 360 0.73 730 2.02
A3 A¢3 | 17.86 | 0.38 380 0.83 830 2.16
} =8 6.71 0.32 320 0.74 740 2.33
%] = 7.41 0.37 370 0.84 840 2.27
T QA% 1507 | 020 200 0.02 20 0.12
s Foarekd | 1464 | 033 330 0.81 810 2.44
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@ #7

O T F& §4 AXZE g, g5, AA, Gl Se] I
AraFe] oF 43% 5 x}Asla, | AyAkske] ¢F 5,700%=¢ &gk =3k
(Al 143)el] THEHS 2H|A ¢

D
s
1=

[}
Hir
o
C
.
N

O EF nZel= A= 1, 29 AR FAtEEH

Wake QA (BFHF,

A Ao FFel s
O f7el MEA AYHFAZE naringind} hesperidine] P A om, 44 AW
e f FE2) AR B4 A7 ¥ 240 AFHUL (X 19).

£ 37
=

g A2 xolrt BAH T AL o AR

Tl

Hojup 14de] 2ug Famel AR FAe F4 2]zt L,

= A

E® 1-2. FA AAF Fo
A=
e 1985 2000 2008 2011
A YAEEM/T) 1,543 14,005 10,317 13,147
TE AAEM/T) 260 3,960 43,00 57,00

E 13. fA AAE - A 98 F2F £& L AL £4

B Fek A7) <, 2012)

Yield Naringin ¥% Hesperidin ¥ Hesperidin
& ) | (k) | mgno0g | (4) | (meaoog) | /Naringin H&
AA A4l 41.80 0.40 400 0.67 670 1.68
AA A2 4251 0.52 520 0.98 980 1.86
FE Aol 4158 0.38 380 0.68 680 1.80
el A1 4351 0.40 400 0.81 810 2.00
wall 242 4272 0.31 310 0.73 730 2.39
e 243 48.66 0.36 360 0.71 710 1.98
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<E 5> F= A9, €8 A8 FESEY ¢ L AL ¥F =

Epicatechi . . .
Yield Catechin 3% | Epicatechin 3% picatechin Catechin+Epicatechi
A7l | AY o) gallate 3 n+Epicatechin
()
(%) | (mg/100 g) | (o) | (mg/100 g) | (%) | (mg/100 g) | gallate FF (%)
1 17.02 | 017 170 0.13 130 0.14 140 0.44
2 16.09 | 0.12 120 0.11 110 0.11 110 0.35
74 3 18.68 | 0.23 230 0.13 130 0.20 200 0.55
4 1791 | 0.24 240 0.12 120 0.18 180 0.54
5 1594 | 0.17 170 0.11 110 0.14 140 0.42
1 16.70 | 0.15 150 0.11 110 0.11 110 0.37
2 15.71 | 0.15 150 0.10 100 0.10 100 0.36
84 3 14.82 | 0.27 270 0.11 110 0.14 140 0.52
4 1603 | 0.20 200 0.12 120 0.12 120 0.44
5 16.19 | 0.18 180 0.11 110 0.12 120 0.41
1 1398 | 0.13 130 0.13 130 0.10 100 0.35
2 1518 | 0.10 100 0.11 110 0.08 80 0.29
94 3 13.23 | 0.29 290 0.15 150 0.13 130 0.57
4 17.48 | 0.18 180 0.12 120 0.10 100 0.40
5 1761 | 013 130 0.10 100 0.11 110 0.35
0.6
iy
0.5 k“-*%'*f—/
< o~
- 04 —
%(; \A\w ——1
8 03 2
i —r— 3
g - —— ]
+ 5
v
01
0
7% 8% om

39 111 A= A, 9 A8 FE2EY AL $F v
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1} 8 &1 4%
(1) ARpEefes

O 2o FExA A4S 98 % d=x" FIE oFEF (2012 6. ENE o] &&le] =A
A

O
B
i
e

O & @ AxIF, FATF W AY drts nyste] 4HY A FERTLS N0

4, 70T, 247, 115 (AZU&:8), 13] 22 24598 (8 1-6).

R

E 1-6. F%e & §vd, 2549, ALY, §uiH & R HESTE & Y AXFF Al

Eupatilin $H5¥F
g4 =4 Yield (%) @71 (2/kg)
(%) (mg/100 g)

0% 74 14.61 0.00 0 194,416

30% =74 13.98 0.62 620 203,155

50% 7 14.83 0.61 610 191,467

70% 573 12.27 0.92 920 281,674

100% 3 7.67 1.39 1,390 571,206

Eupatilin
L =3 Yield (%)

(%) (ng/100 g)

e 7.12 1.37 1,370

50 ¢ 11.98 1.04 1,040

70 C 14.62 0.94 940

90 T 13.98 0.90 900

Eupatilin 33
F& N =2 Yield (%)

(%) (mg/100 g)

1h 14.25 1.20 1,200

2h 15.49 1.10 1,100

3h 15.35 1.06 1,060

4h 15.58 1.04 1,040
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5h 15.65 1.07 1,070
6 h 16.75 1.00 1,000
Eupatilin
31%3;;#_ Yield (%) ” ? fnjmo 2 @7} (Y/kg)

1:10, 19 8.69 1.06 1,200 239,225
1:10, 23] 6.88 0.93 1,100 301,899
1:15, 13 13.24 1.15 1,060 197,667
1:15, 23] 6.60 0.85 1,040 245,078
1:20, 13] 14.64 1.15 1,070 215,534
1:20, 23] 5.10 0.77 1,000 422,496

@ w=

O 24 43 492 +49%, 25, & A, vl 2 ua3le 0% JAYIAS
o F& g AmdEA g4 @rrE A e st ds

E 1-7. fA F& §vd, 259, ALY, §uH & R HESTE & Y AXHF Al

Hesperidin $H5F
44 =4 Yield (%) ) = (g0 @71 (2/kg)
0% 74 4267 0.84 840 46,871
30% 4 4383 0.93 930 66,714
50% 4 46.50 0.97 970 76,131
70% 74 45.33 1.00 1,000 91,686
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Hesperidin ¥

2= =34 Yield (%)
(%) (mg/100 g)
e 40.67 0.94 940
50 C 41.00 0.88 880
70 C 4250 0.91 910
90 T 46.67 0.85 850
& A =A Yield (%) Hesperidin 9%
(%) (mg/100 g)
1h 41.83 0.87 870
2 h 39.33 0.94 940
3h 41.67 0.89 890
4h 39.67 0.91 910
5h 41.67 0.91 910
6 h 41.50 0.88 880
. Hesperidin 3%

e LIRS Yield (%) = D @7} (Y/kg)
1:10 35.18 1.01 1,010 79,144
1:20 41.12 0.98 980 76,131
1:30 44.23 0.94 940 97,958

. . Hesperidin 3%

wE3Rs Yield (%) ) g100 g @7} (Y/kg)
1%] 41.12 0.98 980 76,131
2] 7.95 0.79 790 192,513
3%] 2.52 0.46 460 611,151

_31_




0 A 44 H¥e FAYY, &%, 35 A7, Sulg B WHEIS cow AW
0 F& B ARG 4 @rtE A ndRd

E 18 A8 F& &ME, 259, ATE, &v6E R TEATE & % AT Hn

o =7 Yield (%) Eatedhin S w7} (Y/kg)
) (me/100 )
0% =74 13.85 0.04 40 93,863
30% 74 13.34 0.10 100 166,700
50% 74 15.40 011 110 184422
70% 7 19.14 011 110 180,572
100% 7 16.39 011 110 267,248
ex =4 Yield (%) = Satecin ﬂ-%(mgfloo 5
e 11.72 015 150
50 T 17.84 0.16 160
70 C 17.42 017 170
9 C 18.69 021 210
Catechin ¥3F
& A 234 Yield (%) o /100 B)
1h 21.27 0.09 90
2 h 20.48 011 110
3 h 2121 0.11 110
4h 2286 011 110
5h 2288 0.13 130
6 h 2.75 0.12 120
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S LIk

Yield (%)

Catechin %5

@7} (H/kg)

ERR L 0 (mg/100 g)
1:10, 1% 6.46 0.00 0 428,690
1:10, 2% 5.79 0.15 150 132,958
1:15, 1% 15.02 0.13 130 210,105
1:15, 2% 6.29 0.13 130 183,734
1:20, 1% 20.08 0.13 130 176,300
1:20, 2% 5.68 0.13 130 271,144
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t 98 ¥238 a3

1) % F28 HF 2EH A7

O #Heo AHE Tl FHe dR HHY FES AT TS 2= AHSESE (E 19,

149 1-3).

o

® 19 &= 9 HPLC ¥4 =4

U= s A= 9 (TEEY 9~11%)
F&=24 70% ethanol/70°C /24131/1:20/13] &

HPLC #4 237 (Agilent 1100)

Oven temp.

30T

Column

Luna 5u C18(2) (4.6x250 mm), phenomenex

Detector

UV detector 330 nm

Mobile phase

0.1% TFA : MeOH = 35:65

Flow rate 1 ml
Run time 15 min
Injection 10 0
14000.00 30000.00 -
3 y = 30.512x + 135.38
12000.00 - S BTG - y = 31.091x + 33528
R:=1 #
10000.00 ; S
ra 2000000 - /
2000.00 8

4000.00 - /‘/
2000.00 /./
L
0.00 T
0 100

200

s I
Jaceosidin  *%0% Eupatilin
6000.00 /
/ -

10000.00 - ?
5000.00 - /
 d

&
: : 000 ¢ : . ;
300 400 500 0 200 400 600 800 1000

- AFEA L 9T standard curve Z4 -
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mAU |

T4T4
0
%,.
‘?

83

00 il o= .-Q\'\O
! o

w0

800 : [
400

200+

v -7 ¥ —
o 2 4 8 8 1 12 14

- Jaceosidin, Eupatilin ¥F¥ ¥4 chromatogram -

DAD1 E, §ig=330,16 Rel=of{ {120802DJFD21.0)

mAL
i
2500 |
|
!
2000 |
1600
1000
g )
&S ,5&‘0
.bd?'o @R
LB ¥ oe
g% :
& ot
o™ 2
0 :
¥
0 2 4 8 8 10 12 14

- %% 95 FEE #4] chromatogram -

39 1-3. AFS #5324 A4 9 HPLC Peak H|&

miin

min



@ FA F&8 J3 2EH AT

o e ATE FTHS| %Y AR W 2EL

1% 1-4).

X 1-10. 2237 3 HPLC ¥4 =3

9

e

48 A Az B
e Tl 50% ethanol/70°C /2A17}/1:20/13] &
HPLC £4 &7 (Agilent 1100)
Oven temp. 25T
Column Luna 5u C18(2)(4.6x250 mm), phenomenex
Detector UV detector 280 nm

Mobile phase

2% Acetic acid & 0.5% Acetic acid : ACN = 50 : 50 Gradient

Flow rate 1 ml
Run time 20 min
Injection 20 @
2000.00 - 8000.00 -
7000.00 - y =15.065x-104.02 ' » 7000.00 y = 14,859 - 108.39
R:=09992 Rz = 0.9992 /’
6000.00 - . 500000
"
5000.00 - 5000.00
e - Naringin 200040 Hesperidin
3000.00 - 300000 -
2000.00 - 200000 -
1000.00 - 1000.00 - /
0.00 . 0.00 . .
0 100 200 200 400 500 0 100 200 300 400 500
- AFEHE 9T standard curve 24 -
DAD1 E, $ig=250,16 Ro#=360,100 (1205060ASTDS00.0)
mau 4 2 2
300 173 S
i v\'&‘(\Q‘T p_'v*?é
i
200-: |
| |
} |
150 4 {
-mo-i ‘ |
""{ ' [
ol - =
0 5 19 15 20 25 i
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- Naringin, Hesperidin £FF 4] chromatogram -

DADT E. Sig=280,16 Rot=380,100 (12050600GEOHATLD)

mal
|
|
120+ Z(\é_.,\
-
100 - -
w
: 1
- ol |
e | 3{-\(‘03\
; | =z | |
| = | |
80 2 ||
] | | I |I
L] |-
4o i | Ll |
' || Vol I
ol [ || : ~ | |1 (]
1F 41 M i\ | | Pty N
v i | \ [ | \ I
n__,_._.' i e, VR g UV SS0 W WY PR
Lo s 10 15 20 2 mir

- 74 98 F#2E £4 chromatogram -

39 14. AF8 2E2J4H F4 9 HPLC Peak HIE
@) & FEE A BEH A7
o Fe AAE FHskY 7o A= HFH FE£2 9
79 1-5).

E 111. F2=31 9 HPLC 4 =34

&
b
AN
&
BN
r,
e
1
o
o
38
e
C
o
=

1= #Ze A= 2=
ez 50% ethanol/90C/2+7t/1:20/15] =&
HPLC #4 =ZZ(Agilent 1100)
Oven temp. 35T
Column 5C18-AR-1I (4.6x150 mm), COSMOSIL
Detector UV detector 280 nm
Mobile phase ACN : EtAC : 0.1% PA =85 : 2 ; 895 & 50% ACN Gradient
Flow rate 0.5 ml
Run time 25 min
Injection 10 pf




4000.00 -

3500.00

3000.00

2500.00

2000.00

1500.00

1000.00 -

500.00 -

0.00

- Catechin, Epicatechin, Epicatechin gallate E&&

DAD1 E, §ig=280,18 Ref=360,100 (121006DJ080L1.0)

mAU |
| i
80 -
o ; |
' I 5
| il &
2
{ | «F
40| & @ <&
[ P & 2
1 ! & & PP
! & ¢ SEFp
it F. &
o | : (G 8 o
! e o
0
04
0 5 10 15 20

3000.00 - 9000.00
y = 14.405x - 2096 y = 12.368x - 31.864 2000.00
e 2500.00 - e
Rz = 0.9998 Rz = 0.9997 700000 -
2000.00 6000.00
5000.00 -
. 1500.00 o .
Catechin Epicatechin 400000
1000.00 3000.00
2000.00
50000 -
100000 -
: 0.00 0.00
100 200 300 0 100 200 300
- AFEAE 9§ standard curve FA -
DAD1 E, Sig=280,16 Rel=380,100 (121008DISTD2502.D)
mAU é A\
§ & <&
500 ‘_,o" 7‘9.53‘
R
F g \“§Z
400 - > S
Q,Q‘('q'z?*‘b
- i
300 S 4
z(.r
1
200
100
0 i
R T T T

y =3276x-15713
R? = 0.9998

Epicatechin
gallate

25

100

min

200 300

£4 chromatogram -

- 78 948 £2E ¥4 chromatogram -

25

39 1-5. A3 ¥FIAH ZA 9 HPLC Peak MR

min



AA71AF Ade AT Az #/3 Ams A7 54Fe 7154 45 2 7,
T A A7 A ol o3te] ZgEojor @ &3 210 HAIHS S ol T
= 248 Faste Az 3L dYstE S

- TAAYL Azl B An(GH Axdd, 53, AHEE AF £ H4FHE T)

- S EFAYE VAR AR F5F v 9 g B A

- Y 25 Ae A=A TR Az EE A8

- F 7HA oo HARE ERY B 7 dARe] wA, 5o B A=

1xpd =] Wa¥ Lab scale £33 345 &3ty FHFEEL A=2T + A= GMPA
Ao A E HESIZEOH (FIHEEA A% (FIMSCE st q4duE T vla A
3195, 77 £AY Lab scale &< scale up 3= FAAA DA + Sl Ay T
PointE A4 T4 S I sn, gt Do a2 AAHEMNEY, T

=4 2 dAAHE AFE A AFAFLE AeE 93 4.
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E 112, FEEF JA A=FH NE

P 2 & PERSE
we | BEE AEYAE B A4 (2R dar A8 Az F 2249 22
| Aue ae A | Asd
go |NFFE EFASAAZ A M AR AT A A AT

T AR gAss Aesi |ROGE Agd
Zzule A3 AFTL ssd AAR 7=
N TR PR Z?}qﬁﬂiﬂ i e Ejj;iﬂ )
2 W g3 oFulz Ak -—-__I‘%OE TE= S = N 1
) 2ot
A2 Agate] 2de  |[Fye 2293 Hdvolumns FZow el
34 |50 = 70%:3% W ® 3] |5 WA gAsz190L mE 105L BY F Ao
gt} 2 400L ¥

L. | 398 9Es 2agde [Fegd g Ans FY F 337 UR 33
R OO 2k g AL Yol & 4vd] 5 A7 EE )
F27] o5 B9 T AR5 20, 29
| mam ass wcan on [1FT TEAE AT 2= seaws A8
2 |4 sor wn Sz °f ARk} Zelele s Age NRREY £ 2
NE AHgsted F27] UlFolA oB0emel Eol=
SR B dedae 358 £ YTE A,
oz |FENE S10mBES A | eAmse oA 5 S10mBAES AHgae] <3
g3he] o g, Fhl,
JHH F=Re ATAY
ws | FFCKL 600-700 Azdue BANZ wEl L THE 18%
mmHg) =5 60C ©|&tellA] | ~30%HAZE Frh
2P E 30%013E FEHAT)
e |FFE AR BENA (A48 A9 volumnolme aFe ¥E7E
=7 |85, soEqr AedTh Abgaka W EFY A F471E AL gt Atdt
e |27 FFUE A¥As (29 w592 HDPESYIl BKGRAR 374
g7)¢] RZZF B,
o]l o] glX iz o) = 0]
s ;E; ﬂgiiﬁi; . | FHE wRAe AR ABS AEAATD
i AEANDL THH FHNDS APAT
RE AZAA BT
ANEAAN A AGE
- S Ao BuadA Az |AA4dn AR AL BANGe BAse] 52
T i o s59e 29 |azdas e
A ]
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7}, &89 AzxFA
(1) AkAbgefss
C %%E 5= Lab scaled|ld HAAGE ZHE GMP tj w4 2EA] A o Zﬂ.%ﬂoﬂ % el g

B oAge ARG, B AL Fol ARG Aol 3H 2 7

goll B e Y| FEgriel ghas w71 %}71 A%
FARE] Dot FAAW $EHAT AFARY S4d 7<%
o £4

k3 5y

2 2P Eo] F57] e FAHe &

AELE (%)

718 &
Jaceosidin | Eupatilin
o QF%%A
Il
FE 70% 778, 200<7, 70C, 2A1KF 17.7% 0.6~0.7 | 0.8~09
4
o 3 5~10pm
!
a 7HbE%  (600~700mmHg, 60T),
20~30 brix
!
Az TAANZ, 59 13.1% 0.3~0.6 | 04~07

a9 1-6. 4% F2E A2 FAE
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4879

&

CE!

TS

A=

A% §7 7))

Z 4
SRR 0%

50% 7,
70°C, 247+

209] =+,

5~10um

s
mmHg,
20~30 brix

(600~700
60C),

H 9 =
TTZi-Z:r %%Qﬁ

2
ftio

100%

35%

35.6%

FAAA el A gete] F 34 wE
@ 27tel 3R % slEdde oed @
AEHE (%)
Narirutin Naringin Hesperidin | Nechesperidin
0.8~0.9 0.3 0.6~0.7 0.3
0.8~0.9 0.3 0.7 0.3

19 1.7. §AFEE A= FH=
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) &

O %¢e URE Lab scaled]d] BHE £0S GMP iR AN o] A g3ted & 3wl g
B oS QYRGS BY Y4 B AFD 27 FY L AFFFe Bet ¢
(o)

AEHE (%)

bd K | .
Gallic acid Catechin
g
4554 S Eg e 10%©] 100%
YA+=7] : 5~10 mesh (2~4mm)
i
& 70% 574, 2014, 70C, 2A13L 11% 0.2 0.4
!
] 7} 5~10pm
!
Y ;3%3“‘:'11 ) (600~700mmHg,  60T),
!
Az BEAZ, T 11% 0.2 03

39 18. AYFEE A= FAE
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U #5498 298 HiAE

0 ¥5% 249 2UsE ARY Pid F49 @

b ten

’4? AlFel AT 5 3o 2 kRS A li o3 &

Az AT dAFZIE 7
YA e =z go] 2ol glE.

20] 2 HHE AT ZlE.

d
AzAF|M 8 Ha
kx| g A E2] 3
ole] W& FRAADAZRE=

O Zt £AE 54 %= 2UE WS
uE A EIAEE Fe =,

¥ 1-13. 7t &A1 E93 ¥H

ATk T B Ak o

A7 2asi &4

o] A3 NmH te LxeA
£ AzsAT, FRAZ] o] vlEo] B Bx, P o ARG B Fgol

Agstgon, 2 F4

& g e #2529 AlEad
A=
ki s TrdE Lrdz
1. FAFESE E2Y 2FPE
& 60%5H sE HAE
1. 70T 18h Huj&E| = A7} o
: G A
iz 2 2 S0T7HEE gaed ol | :sgﬂ;h;n;;er‘”ﬂﬂ
2.30C D= A9 3 50Brix $E0 % 34 e
3. 180T chambers| 54
= *ScH
1. B
2qg T TEE BE A9 “} i
A3 vEEE “ﬁﬂ des ] HL
su s A 7}@

5= (scale-up)

| PiLOT SPRAY DRYER
T
. Y I 3 I i
f .-‘ -I E
i e
21 | I il

|

39 19 25d=7] 9 $431=7
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o}, Pilot A4 £2E B4

(1) & 2 ABYE

O &4 29 TA E#as
gom, 7 Ase olus}
qe AT Q.

T =52

P o]

<
z2e T8

=3 =

E 114, & FZEY WjX 8 $£& 2 AEFF 4

213l A Pilot scale (20kg, 400L) <%l A]

9 Angd wEss 98 A%

=5 Yield (%) Jaceosidin ¥ (%) Eupatilin 3 (%)
Lot-cjsj121228 17.62 0.68 0.86
Lot-cjsj130325 13.28 0.55 0.66
Lot-cjsj130507 13.55 0.31 0.39

E 115 §A 8 WX E & R AZFF ¥4
“ Yield Nariratin Naringin | Hesperidin | Neohesperidin
(%) (%) (%) (%) (%)

Lot-cjcj121228 23.5 0.79 0.29 0.63 0.29
Lot-cjcj130325 35.6 0.83 0.31 0.67 0.31
Lot-cjcj130608 40.0 0.86 0.33 0.68 0.32

E 1-16. 4Y FEEY WA E & R AERF £4

£ Yield (%) Gallic acid ¥ (%) Catechin ¥ (%)
Lot-cjpl121228 0.7 0.36 0.27
Lot-cjpl121228 11.9 0.28 0.30
Lot-cjpl130227 8.0 0.32 0.34

@ F Eg¥=E # § ESfiolE ¥
h & Z29=s 574

Ad 0w BRae] Aeold 147 BAR &

_48_

spectrophotometerE ©]-835}] 750 nm
. B EFER gallic acide ©] &% &

a7 <
= E%”—J—,—}‘ =

A& A3t




Helx &4 FEE #e ol&ste] o, f4, 44 FE= W F SddEs g9
Aol =
2 4
y = 4.9425x + 0.0462
15 ~

R? = 0.9997 //

e

[u] 01 0.2 0.2 0.4
Gallic acid (pgs/ml)

%9 1-13. Gallic acid®] EF 24

ZetR ol 5 42, 1% FEY 01 mly diethylene glycol 0.9 mls 2% &
oA o 5t WAEA, 919 ¥-EHe] 1 N NaOH 01 mls thA] waid o

4 AR F spectrophotometerﬁ °]-&3t4 420 nmell4 FEE
Hel9 e, BFE2AE naringing ©] 43 F BEHA2 A4 foAH 54
s

=

bl

SB35 @L ol &t kR, A, el %‘s%% L 2] Zgln ol FFe A
e

=

of FiN

12 -
5 y = 22167 + 0.0007
RZ=1
0.8 -
@
=
£ 06 -
]
j -
2 04 -
ﬂ ”
=
0.2 /
0 - T . | 1
0 0.2 0.4 0.6

MNaringin (pg/ml}

1% 1-12. Naringin®] ¥& 24

O HA AFAHEE AR F ALY FE=Y F s % F FeEkolE £
A3 Al vhs3 45 FAkl vis) ofar Bl el FEE & EedE el g

S
. IT T
A0= e, BE 4% FEEE FTouwolt PPl 957 %o Ao 24E. @



=9 F SodE 2 F EORRS ¥F Aolk WM /FU B B AoH Aol
of ola) Tebd 4 glomz, i EAL Fa) A% Fol@aE T FAn: WIS
A Zlo] @ ad

E 117. dZAAY e FEYHEE 2 FEHRX0lE B4G

FE2E FEHUAE (%) FETH 0T (Y%)
12} Al A4k 11.45 10.62
23} Al AYAE 11.48 10.19
% FEE
34 Al A 12.08 10.68
b 11.67 10.50
13 A4k 1.79 260
p Rl e B 215 2.80
4 F2E
33} Al AYAE 1.58 2.76
By 1.84 272
12 Al A4 12.06 3.21
22 Al Ak 12.57 412
e FEE
32 Al A AE 11.21 3.76
B 11.95 3.70
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3. FEE9 AHA

7t AdEEE #5718 43

o HEFYNE AAE w54, £¢99 FYER 44 /§F 222 AATIHE HAHEY,
2| o|3lgld B4 WslE fFsta IS

C 2013'd 6¥FE AA(2013d 108)7HA] 2/ LA} AlE7E B4 @8 HIloew AdE o
o] &2} %;P%

m
L

O 2R ZFF2 Jaceosidin Eupatilin®] 2, f7}= Narirutin, Naringin, Hesperidin,
Neohesperldin-“ﬂ gto. 7, el Gallic acid 9 Catechin®] o= el QLS.

H 1-18. % 249 AFLEE FF7I% »E AEYTF WS}

S oMK 104 274

-20C 0.050 0.050 0.050
o T

10C 0.050 0.050 0.047

20T 0.050 0.050 0.047

2= o7l € 1714 2714

4C 0.740 0.817 0.760
of& R

25C 0.740 0.857 0.803

35T 0.740 0.873 0.833

E 119, #&4 249 AR LEE {578 o AExyF Uy

eE 071 ¥ 1714 2714
20T 0.760 0.647 0.660
2 59
10T 0.760 0.657 0.655
20C 0.760 0.660 (0.705
2= oL 1714 2714
41T 0.687 0.787 0.817
A B2
25T 0.687 0.820 0.817
35T 0.687 0.790 (.840
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E 120, 7Y 249 AR LEY {5718 e AEFHF Uy

eE oNg 1449 24|
-20C 0.037 0.035 0.036
7 w39
10C 0.037 0.033 0.036
20C 0.037 0.032 0.031
eE o/N€ 1714 24
4C 0.562 0.554 0.541
g g
25T 0.562 0.558 0.519
35T 0.562 0.528 0.502

. ek, f4, 29 &4 AEHE 4% AEYY BF4 25 (Validation)

Cc AZNTAFY 7IsA A5 B 7IE7E dAel w3 Al o s AEEs A
EAE)] AEHHe O g EMsted Adstdd 3 A3 AES Ve 2 o
A, AFY 7l¢ 2 dAEFAGFSAY 1), AFETHES e 2 A EAFASGF
kA A TAY, FAAET A S U3 (Codex Alimentarius Commission, CAC) 74, AOAC
W Toll whet S ejelA Fdd WY AbgStool 3h othuh, F9ld wel fiAY

= &
T 4 d5e 7R (EE ABAE)Y AAH S AA o 3k

eak W7 (y data)e] AGA57} 0999 o] o ® FE9} peak WA ] A
AL & AEFIAES (AAA). TY Azdse AAd via] B YA,
7t (intra-day precision)®] w42 F2lste] EMz=7oA Az Szl upu}

o ehgsirha AREE A% AAA ANE ABPYE AT £ oS o Fgd
= Hel B BElok & EE F sbA ol ¥el Fel URE EUT 3

= FF3} FolFHo|o= eupatilino] EAEL ASIHS
s 230 M A &6l eupatilin 258N 2] F =7 (ol A eupatilin 5% (x data)9}
p

41 ValidationS 93] $&E9 eupatilin peak”} eupatilin
| £, 215 peak®] ET]E Y eupatilin peak®] puritys

(5ol

CED)

BRA%

$2)t

a, AP SR eupatilin FEE ABA A gARE AEEAST (WEA). B

A-gAoll A dFFe| eupatiline H7E H4E& BFrlelA I 100~102%=

3 23}

Al dold e AFslds ($3A). ol A3E vig o s Hel(Range)E 243 =
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H 1-21. fE&EFE2E9 A EAE HPLC ¥4 =3

HFPLC £ ZZ(Agilent 1100)
Oven temp. 30T
Column Luna 5u C18(2){4.6x250 mm), phenomenex
Detector UV detector 330 hm
Mobile phase 0.1% TFA : MeOH = 35:65
Flow rate 1 ml
Run time 15 min
Injection 10 pf
¢ 1o

[} ] 10 ) it}

- Jaceosidin, Eupatilin £&F ¥£4] chromatogram -

] B

- %% FEE £4 chromatogram -



2000.00 ‘ y = 35.919x + 60.648 10000.00 | y = 41.735x + 72.396
7000.00 - R? = 0.9999 Rz = 0.9998
| / 2000.00 - »
6000.00 ‘ / F
5000.00 ‘ / 6000.00 -
400000 - L. .
200000 | /‘/ Jaceosidin T # Eupatilin
' S
2000.00 ‘
| / 2000.00 -
1000.00 ‘,/
0.00 ‘ : o 4 0.00 |
0 100 200 300 0 100 200 300
- AFEH LS A% standard curve Z4 -
¥ 1-10, ¢}& FE2 89 AFs ®E34 A4 9 HPLC Peak HIX
2 &

O 1Adx AEed A4 AFdM Ak 22d A FTEAE naringin 3 hesperidins 4
23 bkslE. ol9t tlEo] Flavonoid Composition of Fruit Tissues of Citrus Species©l
©|&bH 22 Flavonoid A€ < narirutin®} nechesperidin®] 7] €4 AZz=23 Hl=
g Ee] e Bole Ao gelsty U A x5z 4455

F 1-22. FAFEE9 AEAHE HPLC 4 =4

HPLC ¥4 =7 (Agilent 1100)
Oven temp. 25T
Column Luna 5u C18(2) (4.6x250 mm), phenomenex
Detector UV detector 280 nm
Moaobile phase 2% Acetic acid & ACN Gradient
Flow rate 1 ml
Run time 20 min
Injection 10 8




X 1-23. 3EF A g Eggnxols §3F

Category number Flavanones
Ref. Name ERC NER NRT NRG HSP NHP NPO PON
1 1 Cabuvao 1.1 4.3 0.0 0.0 64.6 253 21.6 284
11 2 Mexican lime 5.6 0.0 6.5 0.0 258 4.9 6.1 13.5
3 Tahiti lime [ (5 0.0 56.3 10,3 1210 0.0 7.3 36.7
4 Bergamot 0.6 331 111 456 1.2 450 2.0 458
5 Biroro 103 0.0 10.1 80 1310 0.0 6.0 25
I 6 Citron 29 0.0 0.0 0.0 1.4 0.0 0.0 0.0
T Eureka lemon 132 .0 22.5 0.0 71 0.0 0.0 0.0
8 Sweet lemon 0.0 (.0 388 79 491 0.0 12.6 0.0
9 Lumie 146 0.0 1.9 0.0 468 (.0 0.0 0.0
IV 10 Hirado buntan 0.0 44 1.0 976 {00} 9.0 4.7 0.0
11 Shaten yu 0.0 0.9 0.0 333 .0 45 0.0 20
12 Marsh grapefruit 9.2 0.0 190 2100 (.0 20.3 84 402
13 Kinukawa 6.8 345 19.3 286 19.8 390 ] 52.6
14 Hassaku 0.3 6.9 70,1 414 354 259 1.1 14.9
V 15 Natsudadai 0.0 4. 20.8 639 8.2 271 1.8 9.3
16 Sanbokan 65.2 0.0 969 549 881 0.0 45 3.6
17 Sour orange 38 220 220 1470 O 109 2.7 567
18 Valencia 59 0.0 66.5 0.0 1410 0.0 421 0.0
19 Morita navel 8.1 0.0 228 7.0 2070 0.0 78.0 0.0
20 lyo 1.1 0.0 269 0.0 965 0.0 15.6 0.0
21 Hyuganatsu 45 0.0 184 0.0 47 0.0 53.7 0.0
e comnene e frmsacacen o —— e dencayg
KL 23 Yum 0.9 69 147 100 192 103 33 244
24 Sudachi 65.0 24.9 97.6 0.7 389 145 0.3 33
23 _Kabosu L3 33 146 296 210 1.3 21 4.7

Each value is the avemge of four replications (mg/ 100 g fresh weight).
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- Narirutin, Naringin, Hesperidin, Nechesperidin &% £4 chromatogram -



7000.00
6000.00
5000.00
4000.00
3000.00
2000.00
1000.00

0.00

10000.00

8000.00

6000.00

4000.00

2000.00

0.00

ALl

| &1
(A efb
“ | 8 |
| :
Il
- 4 F2+5 ¥4 chromatogram -
8000.00
y =13.948x + 111.98 700000 - Y =15638x+ 12334
5000.00
4000.00 -
o 3000.00 - o
- Narirutin S0 Naringin
1000.00
. ; . 0.00 : :
0 200 400 600 0 200 400 600
10000.00 -
- =17.301x + 14396
| y =16.743x + 140.35 sottan 42 :
R = 0.9995 R:= 09995
6000.00 /
/’ 4000.00 /
| / Hesperidin T Neohesperidin
. ; . 0.00 : .
0 200 400 600 0 200 400 600
- AEFE4AE 9% standard curve &4 -

a9 111, FA F2E29 FFEH TF2IH Z4 @ HPLC Peak ¥



O 12bdxel AAE ABEZAF 28 A7 Bol 23He] Uty 22zl Gallic acidE +
7tz A sl

E 1-24. 738 3&E2 AEAHE HPLC ¥4 =3

HPLC -4 =JI(Agilent 1100)
Oven temp. 25C
Column Eclipse XDB-CI8 (4.6x250 mm), ZORBAX
Detector UV detector 280 nm
Mobile phase 2% Acetic acid & ACN Gradient
Flow rate 0.8 ml
Run time 45 min
Injection 10 nl

o

%,

- Gallic acid, Catechin £5% #4 chromatogram -

o

A
/'(‘

(r
g,

-zl F&= ¥4 chromatogram -



2000.00 - 600.00

y = 10.597x - 6.0713
y = 31.024x + 1.5239 500.00 - . /ﬁ
1500.00 T /0 R? = 0.9998
7 40000 - /
1000.00 - 30000 - 2
200.00 .
500.00 - e . < Catechin
./ Gallic acid 100.00
0.00 - : 0.00 - ;
0 20 40 60 0 20 40 60
- 4FE4S 9% standard curve &4 -
a9 112, 729 289 A9 EES4H &4 R HPLC Peak ¥l
o 9EFEA g1

lﬂ
o

C AZA7VsAFANAY FFIE AdAe IAFd=dd FREA e 3& A< 7l
(e ALY R 245k, 2519 HEe ALk BAHE = A (batch) ol
slo] 4d3 F4& HA%7 Sld dAse] BAdARE AxH4 %i‘é'lcﬂl 24
Hojof g

O 7 AANS AxEAH 2 BAY AF-7 gie] 9T A AAZES FHIFE=

oox of
ool oox

o] Ao AEWE ukRE oo} ¥ 53], & (species), S, DA, zﬂﬂf’\l/"]‘:“‘i

A 59 A&l 282 4 S+



E 1-25, °F&%, frAL, 7] U8 JEHE T FaHYE

o}

%2

4

o Fsk v Hoak

eupatilin®. 2 LA

A=

o) & citrus B9 &
7 AgAe] g &

2l
Hol Sls-

HAA| (A1) A A 3% (F HUAA) | A Y, 35 3=
&g Artemisia princeps Pomp. Citrus junos Siebold ex Tanaka Diospyros kaki Thunb.
3 A o el £ 55y, Bk
B GAA), A, | geias (GaA), DR
AAA AR | daas Eax), g | Do TEA S TR ), 9
Gl T
o] &% H o, A %, €l
718 (20139) | 7= 40,0009 /kg A2FA77: 300009 /kg | 32 80004 /kg
k 13,372ha(}-),
L 30ha (% 3}k 434ha( T 5 .
A Az a (rsters) a(iF N i
A AXF | 128F 5,700= -
A7) @ (5~649), 9492355 | 119 AHA 54(o=el), 114
detdeag, Aded, | _ L . . .
& SR =) ol ok =
= 7HEHA AHS ) = A ol 35 SAFE, Y TF Zt Ay opgAE=2E
- -—.
F8 AFEAHPE | eupatilin, jaceosidin naru'u- . narmgin L gallic acid, catechinff
hesperidin, neohesperidin
o ok o o
" 5 7&‘?]—5 05]%%61} 1;!\1 73%_ . N 73%‘2]“[ ‘—l‘g'z]'ﬁ cd;q]
EFFH | 2F BHEE B OAERIUZE A
17 -
e R FFE 27
e Aol Fa AAZE| v He goz §
o Ofd HFAOE A | IF, OE, W& T | FHUH, A9y @7
gaky gout FE 9| oM olF IEF fAE| (M) Ave Wed
A, A8 5 Asle A | AT Aawke 8%S | (a7 F4
W BAE 9% Ad | A%
uw] o,
oA AT 9L PR BELS W
=7 e bl HEAN AUB| U 2T FUYNZ BE
o 2&ne] [E APEE| AFZEEE naringind | F Slew, 5~69¢ 7t
flavonoid 8§22l | hesperidin®] $lew, 1| o] HEIC FHEFo|

Briy oA Yo,
A7 X ELANZA
= Fre] AYAEVIAE
Holmg]A] of= 119
ol &9 49e AMSSh

AEEN: Fole SolAE ERW, TUR AEAURA, IEFEA7SAE, TAH, Aek)
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2} &, Y, fA FEE9 9 7€ 9 AEYE HI

O Al AzbAEQ 2011 F-H FA7EA wid Eel o FEES £& B AR W
35 BUHLHNS. BE $220] vd U2 W mE oty WEEL Yt A
oz yehton o]& metd 7 $2EY 44 L ARAE A2, 78 LA ol &5
e donx At WIge AlS BAsle] de 74 24 &8 A

H 1-26. %%, 4, A FEEY 947 #& 2 AXRHE ¥
(h$: %)
s 2 E A F2F 4 #&
A B E A XA A B
T - — TE& [— — T& — ”
Eupatilin Jaceosidin Epicatechin Catechin Naringin | Hesperidin

2011 15.5 0.6919 | 04134 14.3 0.2888 | 0.1031 41.6 0.3752 | 0.6759

2012 17.7 1.1205 | 0.7503 20.1 0.2103 | 0.1466 35.6 09317 | 1.7658

2013 - - - 26.6 01055 0.1904 46.9 0.3127 | 0.6659

(gallic acid)
0.1518
2014 - - - 19.6 (gt arid) 0.1050 | 428 0.2230 | 0.6833
ol Y 9 A FE2EL EF % AELE FF U

o 7 W §A4ES A7 FE. 5359 FAARA TIE FEL e THALY
e AEZAE APl Az AxAYL W} Aol7 PAL

o 2t A9 W HAS BT 2. EAGLAE TEE Wl gglont, A
BAE FEol WA EAHAUS. 47HA] ARAE (gallic acid, catechin, naringin,
hesperldln) | B w5 FEF2 ool Hls 10%°]35E E‘-’ﬁﬁ

FEUTE A4e d5ow 23%% F AR P96 wH TP By
h%@-ﬂﬁ AzstA, d=

¥ 1-27. F8l R #A4 FE2E9 EYd 4T AFAE ¥F A

2YRDE oA Aol 4T Ao Bk

ZIHABYE S Altak
T Gallic acid | Catechin | Naringin | Hesperidin
dGEFE F EgdAx 30.2 3.8031 0.8697 0.4912 0.9915
EgFE: ¥ Ax 234 0.0695 0.0761 - 0.0968
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4. FEE2 UHA

7k NE AR A
) AREeS

O B AFIM ABE ARG PBEA s HBH FF Fo sl

O ARtEeEe HEFHY FAE 4E2 oA AAPEL shul ABEA Heky AEUA
= 44 23, 3R A= o, Herts 959 Hes Jehd B dFeA 3
F AR AALGEL HE7H5T YUE FHOE FE9 RS,

HARH(IEH) B

|2rete, AEIYE, WEES MF0RIZ, Atemisia Herb, 2| 5 |
BE), P E(RE), ThE(EE), HONHERD, o (5), AFHEsS,

s EE A EFaa
2=, B4, & 2l

og

~ Artemizra argnd ERH =)
it Arfemizis princepe Pomp, Haral)
Arfemisia mantansl M

203 02 (ZFE Artemisiae Asiaticas Herba)
of 2 =& artemisia argyi Lev. Et Vant, % Artemisia

nx princeps Pamp, 5 &AM Artemisia montana Pampani (=242}
Compositae)2| o W HEED|

NS0T I
SRSHOE NEItsEE
2 (0128 MBI, (e, ETUET)

o

"
&
i
HI
£l
1=
140

0 B d7d ARE FAE AYF HFUAE A 2, Y87 HEE HEFHE 4
l E EFEHY s
G B Kgtelw E dAFoME 4LV 7A @S o] &5t

O 7leA W7 % TEHIEH AAFEATES T oA BdE ABEY E4HE W

HAEA(HEH) 77l

o . =R Citran

iy I Citrees funas Siebald ex Tanaka
s99

g

NERsHE HHE

SPEANSE .%TH‘.”.%!

EX(DIERY) . | Z(E0H, WEH, =FE(E)
E«NE 2R A&
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(3 g

C

O
&)

B @ A4B 9 493 4FUAE P4 A%, 447459 4B AFIAY
AFol 44T & & DY F24 FAH g,

Ag7les B doln B ATANE AL o) f3d 2R,

54 W7HE A% FBAYN AAHEATL B BAY BA AREY BHE QY

g o4 .

HAEH(AET) =HLF

03 -%J\I, BT, 2 A, ZAZ, persimmon, kaki
B | Digzovroe kaki Thunb

B0y | sew

NA -

HNENSHE s

SREQR ABllsE

25012829) < E[2M, 2], FLE, S, Ld2(EM)
=43 ER HE

U %, 72 R Y 4 FEE8 4d4 %71

o

B AA A543 AFY AATHE, 47 % B AEFAE BF 447158 4F
452 FAHC & FEAYOG AAHAEARA H48 ARFL DS, WK
37t SHBAE AAT AYold, BAE 4AFolt A4V A2 2HoE TP oA
WS $H0E AA%T 9.

AATEE, F2 D FY FEEY ASRAL 22PEL THT o, 9 JABYR
2w v A3,

AR, 42 D BY od 44F0) glow, 4AF WAAEE 4R NE A
AYHD 9= FETLYG JAFSAEE T ASHo2 £9% 9FY.
Helgslols 4L F A4 F2L AE FAE 1Y FY.

bay #d 2URE 24 § BeAdE B4AEL $U GA4ELE 1288 2 9

=
2
1

=)

o
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DT ISH S A Ol
=

 RE REH ST

= Hz0ioty

o

ouzzE0l e = o Joam wa=0|oue [easzol 2a|oue
se, zm, 0meE S| |wsw Maszeg s [wm o
o 2z THI 27t i i st =ot »C

®OLFT0 U= S |0 _[@=22®y == |0l =
AE, TR, 0|ME =S c= 2o/t =H "
2 =z == 7= S n2s oe =
2101217 =291747
DIL| 2y
|®s';.r»ga Az | W |ea=E x= AME || @&F 0| LA |oUe
- i | 5 ———m |}
ol 2 M2z oHgY dEzect =3t o
L o}
=77 st =t
DH_|2¢
@HAN EMst= | ol iy
SETE=F. (S L-TH FT
ot L
4
@7 ER = | » 2}
HEH e} s ekdAd A= O BRI -1
A% e oz AR £ 98 v
PELEET Ivlv 1l
e FlEdE 2= FHESHE T 14 HE A=ED N+ v v
AR e} A= |1 v 1
AR E, VeG4 AR, AAAHA=Y v |V
=N HA =8 l 3

39 1-13. 3F7EAF 714 d4ee ¢AH HoME AT A (A 1328 T E|)

1) 467440 Q48 BYEe SARERN ARATNEER, 4EEN, JENAEEA A8; REA A-go) 7155 Y= A
N Fu Er G4% AL 75 29 FRAWe 94 A8 §

D WolHolzofN HEY ATHE Ex dARYA ¢ B4 Ex ¢4 AEE 709E A

7 BUYETARS, ENG AABAASL 5 AR BE 4HGF AV GNBL R 24 RB

& 429 442 A% Ga JTFEY B¢ BE g4 Wil B due UAe AR Wid AR; JRAHFEAAR;
FAAY, G829 ANAURR

5 RANURARE CELIRANYAAS, AL, MY BRPIRAATAAD), $ARYIYEASDA) Y, 94
AN Y, 2MAEHE RoE B, 4R 44 wet A5, T4, SIS, TYHAYR A AUseor ¢
@, 715 A4 A2 dAse) SuEYsd 9FT 4 UE FpelE Ao AE A



. A5 CRE!
AR [k AN A E ASE S gE A8 SO DY A7 SAY A=AR
(F12) - AARYel 9= FHE, =7, 14T T 9

AAdol e FAL, 2F, 4E 52 AZ BE 1D AR (M) > 2H4 F
F E= Bl FHL o83 B FEEANN (M) - LA Hago] A= (oh
o) APl Y4 AFARRTE FAEEIR ()l AFFS & 5 3

L

]
FE= e AFs] A8 AHTA A, dY Vs AE B dded
Gikg: 7 =

rr

o ol &
o e tdd FRAR, 4FHF BrHAE, A=E 784 A=, dAFH AN A=
< U3 o] #EEh

U <&

¢h 43 2A A=
1) AFORA AHgF 0] & oA

} = Stk oY 22 o wolM HA
ARTS B L. 20 vpei} v @it Al 11 wE At ofF owd ok
zolA elAlol Wl$ olme A, AV as (BEEM, AD 530~550)00 A A& opAl
= | 2 =el BE WEYta 7] 25t ook
g & 4 Ao AEFAELEER 1614Q9)0-E 9 A4 e 3
QA 2w} #4712 YAUtiE JEE AY. Z, @

AFAow AHslgton 1 AP At Ava @ F Ao

J(EH ¢
22
=
r
A
ofj
)
HJ
%
&
ie
2
BN
o

©

2) FDA®] EAFUS

O dlo|Ewe] oA % FEE (Artemisia extract)> EAFUS (Everything Added to Food
in the United States)@ 535 °] 25 (Doc No. 1718). EAFUSE 2ol #H 2z o= A
7t o 2= AREA, Ple FDACAM AF H7HE &2 GRASE 0AE 2% 29|9h

A
WD 2% A4 ARAE (AYAE 9
1) & A
O 7|9¥1E=E [(Artemisia princeps Pampanini or 2f4%) and (adverse or risk or toxic)]E Z
&3t 549 FHd g AE dASHES (200910.14). 1 A o T2 &% F
= A3 A% 54 Ase e

il

Pubmed Toxline FDA poisonous plant DB NAPRALERT KISss

ARge | AEES ARG S Arge | A=gE
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2) Review T o|EH]| o]~
O 7|9E=2 Artemisia princeps Pampaninis # -85t =/ ¥ review Tlo|E o]~ A
A8 HAEES. 1 AP Artemisia princeps Pampanini®t 3% ¥ monographi= 4 &

A ke
Natural Medicine L Expanded
AHRQ monograph Commission E L.
DB Commission E
ARG S A28 A28 A28
American Herbal ESCOP
) PDR for health WHO monograph

Pharmacopoeia monograph

ARG S A28 K A28

(th %% 4AF #71 A=

O o2 ZEEo A 4HFL 3g0.7, & F80] 9~10%0] HE o2 y]FEo s T
= o oFS o 30ge AFHEE 2T 2E. 20068 SRIAGG G Aol 5
g FuSo] Ayl E zol= YAul, B 1Y 21g9] %L AFH e Aoz viehd
ol %o AFH Fa S HEH 7] dEow A4d. ¢ =
e o]l &% agel &5, £H, &4, HFEAN T AFAH, o] 84
o o]&F o] &2 Ko HS g FY2 100g FW-2 50g
=, wEbA & FEF 3g2 o|v] &2 0] 83 Q82 I ol o
2 AR oA AH e FoE Asd.

m[o
a2
Ehi
:c){:"l
3o
o

2 =

7h 43 2A A=

1) AFORA AEH] & o4

O BEson L@, ES, TANEE Sl SAE 22 FARFRERE &
Astgom, 1¥87 59 ATCR Selunes AFE 2N 2T, A, 9=
5 ool Lehel AT AN STl fA4el B BeE BEestel
A2 olgH g EG e BelAdE Aol dHHS AL g

<39 &YHL>

“fAY AAe TR gte]l Gul[f] o itk A(H) £ UM 7S glelm &5 E
M &5 A= A 4dlA e WA E gldth”
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< B} A IFE 2>

“Zo] ot
<Hz=F3 3>
11131__1%_

<ALF TR
“dAe wSeska g2 o 2n g o] glnk
< F YA L

“gre 23 wlon 4AL wEela Pakn Zo| gk

N
I 1>
oH o

B

Aael

As B

=
I

ML

re, ol
Sl

lo

o FAE HAFE iR BRI 98,

AAF | A H), w7 A

9% 5
dER | A2 2d8A, A%, 98, &4 39, =€, 84, AER T
A7 | Feoh tF, A7, Aw, d4d, A, |EH, O, s, eHA 5
T
2 T, w], ek, oY, 98, ARE, HE, 777k BE BEAHGET],
T | urws =3, 08 F

s | TIAE, ANET, obiske, sisjel, dRokd, B3, o,

=24, g7, g4 23E FE9h grad §

3) FDA®] EAFUS

O HelEMe] oA ZEF #H¥ FEE  (CITRUS PEELS, EXTRACT)> EAFUS
(Everything Added to Food in the United States)® S A5¢] 914 (Doc No. 1939).
EAFUSE 2ol Af2ow Hrbd o s

T v YREA, vF FDACA AF Hrles F2
GRASZE ¥ AL 9o9|Fh

Wb e ¢y AEAR (HYAE 4D

1) d& A2

O 7|9 EE [(Citrus Junos Sieb or f+#}) and (adverse or risk or toxic)]& & &3t =
I A EANL HAEYS (2013.9.9). 1 A o2 Fo oF& 2 E AHFHE 9
¢ 54 A= fldds.

-

g
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FDA poi
Pubmed Toxline poisonous KISS
plant DB
A=gls | AEflE A= ge A= gla

2) Review H|o|E{ vl o] 2
O 7I9M== Citrus Junos Siebs 283l 54 AT review Hlo]Evo] 2~ A& HASHY
& (2013.9.9.). . A3} Citrus Junos Sieb9} #¥E monographi= A=A 2445,

Natural ..
AHRQ monograph Medicine DB Commission E
ARES AEgS ARG
PDR for health WHO ESCOP
monograph monograph
A58 A 585 A=

(h 4 2&Ee 4H% 97t A=
0§t FEE AU HAFL 1g 0.2, £F Foo] BoAROILD F 202 B4
o w §4 2552 AHHE AT 2L, 0104 FUAGILRA ATl 2}

HEo] dEER Zpol= AR, By AFAE VLR 19 30ge] FAE AFEE
Ao R VEIS. o] 99HAl A7]9 #FAH80~100g)ol A Mot HFE AAT & A F
FAEY. ekt 54 FEE 1g2 oV AR O ode AFdstenR ARdsdA

(3) &2

h AF <A A=
1) AFoxA ALEHo & %A}
O EFHo s A7 (Ebenaceae)®] = wE (Diospyros kaki)ell &8l by 7
FTH o, 48, 5 TAY £x%. Tﬂ‘%ﬁ}oﬂ/ﬂ el e rl Ao AEEA]
TelA ol &HT Y& ERE AFEE)oIEE] B FYAE 9
AE AMledtar 5. Tl catechin, isoquercitrin, astragalins 2] flavonoid <]
S-Eo] dAkEbE W RS ddAgd®E Hold ofEEA s ekt BaE



<379 Fonib

“dAdo] =L, gho] €W, Fo

= ] %’iif }1\:]1—1_:”%‘ -?45337%] i:b']—_]'__r'_ =5 \gijﬂ '5']—111’ ﬁ]%ﬂ_ /gg
S ) BT, 912 9, €9 A= T3, 9 Aole dS AAF T FPAFG TS X
Al ke

<GFEHETIH>

“JAe 2w ge 2o Fol gk AU Wi, Lme Bt glol BY, HANEY, 7
Y, AFETY, WAEY, LA S AYrge Belvk”

2) AFFAYe £

0 AEFUAR ERA U

d 48R A S

2. FEE9 fEd @AY TS e F) R Y4E

1) SF¥HAE
0 &9 BEAAHAY (PANAFEAYAAE T ZAdHA BP2E2ZEY GRS By
stgon, 1 A= e ge

H 1-29. 4 FA B FEE9 FAVW YA E E448%

A E5E ¥4 Az 24
SR 5.92 %
A 377.86 keal/100g

SO 79.18 g/100g

A 5.17 g/100g

2} o] 495 114 g/100g
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@ 3%

O AA7|E: <UA71TAF 71548 A5 UA B fA>AA AAstE FETEd o
29, A TAF elkges 7o 2 S35 o7 8= 9 11ng, W4 150pg, 71=
F Bug, T g U AYHFA BEEFEE 99 AFAFE AW 2goldta @& o),
o] HHHE rIFEos ALelH, W 54ppm (10.8ug/2g= 54ug/g)., V14 75ppm (150ug

/2g=75ug/g), 7=+ 1.5ppm (3ug/ 2g=15ug/g), &+ 15ppm (214g/2g=1.05ug/g) "
ghel WelelAl AAE o A BARA RUREELS BAY A3}, B, &, HEE, +
e =¥ Jge 2 2 AL dom dASYR AR,

C AERY: dA7eHFETA As LAY B, H

HIEAE 1) DAY A
st ARG Al 2) 53 (1) WHFEEY e

(2) ICPHell whal Al g A

¥ 1-30. ZYFA B 289 545 AAYE / 73F

Aok 2013 20149
A& ) 2374
8712 ZYFSE | AATTE | BARARY 22E
T < 21pg/ ¥ lppm ©]5} | 0.00 mg/kg B4= B4
H| 4 < 150ug/ ¢ | 1ppm ©]|3} | 013 mg/kg 3= BAE
k=1 < 10.8ug/¥ | 1ppm ©]3} | 021 mg/kg BHE iz
R < 3.0ug/¥ | 1lppm °]3} 24E 23E BAE
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. uaws

| El R-11311-0051 &

A-11311-0051

il .

HEY

CJdcd

ES Sl

C MACIRYES(F)A B A

| NEEEA 223 72 6%

ZEEHEZALME

B

2013-11-01

s 3

~ Samle

2=

ExE
Hij=e
=
StEs

. waws

H R-11311-0040 &

Hy4Hs

R-11311-0048

HE 9

CJPL

e
(LOT#2)

/878

Hagy

WHOIHZRE(F)aBHaTL

H A

2i@ol, =4 0| HE

EELT

PeTE

HESEAN FEF ZES 636

2013-11-01

| M= 2011115

qaun
2

Sampie

. ams=

ELE

==
{1 £

IHEE

0.13
0.21
22

a9 114 FEAA B FE2E9 FI34 TWR BY 2




(3 FFEY

i
EAEFE oY, 4350 A&EHAE. v ~Y (Bifenthrin) 1.014 mg/kg,
7Hith (Carbendazim) 18.782 mg/kg, ¥V E X2 (Fenitrothion) 0.219 mg/kg, L-%
olg ¥ (Cyhalothrin) 0.6246 mg/kgo.&t EA41H, o] & 7hlvhy (3.0 mg/kg) A4kl
2= glon, RolF=2d (05 mg/kg)el Tl AR e FHRTFY. 4%
o] RS, w5HE, B Wi E 52 nHskn, FH R A YR s e

o ARTYE d87|es R HAFAS L 7l osid B4
oF BF vgHE o, AL mUEge] 428 Zlow A,

O

ofi

E 131 KA 5 289 F5 AAYE / #F3#

AEYE S EE ZREet H87E | R AN E
H)2 ¥ (Bifenthrin) 1014 mg/kg - -
7hMithd (Carbendazim) 18782 mg/kg | 3.0 mg/kg (F7) | 144 mg/kg
HUEZ XL (Fenitrothion) 0219 mg/kg - -
L-#}o] 82 28 (Cyhalothrin) 0.6246 mg/kg | 05 mg/kg (%) 6.246 mg/kg
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EE - MylA -G
(Z)9AZL L AA
S-Food Guardians / SCL Health Care Group

(136-713) MESEA ST QAAZ 145 (ALS52Y), Dchstm CIAEIHD 4Z Tel, 02)953-6568 Fax, 02)953-6570
hitp://www.sfgs.co.kr HAI AR} ZHMEE / HEEA} 26| @, Hols, o4

D B B - B

GFHE [A R-41411-0264-1 & | Az | R-41411-0264 |
A E Y ZAfAR GRS (ﬁﬂiﬂ% R,
ks
g9 A2 | AANALAF(F)ITETH 4 H# AAs, E£H 2, ol Ad
T 2AA | Ae5¥EA FETF HA= 518
AFgA 2014-11-21 ERCED | 2014-12-09
AAFEH Fag

A9eE 4 A%

HEgdoiolE, Wi, FolglE, clejejAis, depay, duyauE, oo, guinEs, gl =,
duigrex, deEsfo|E, dojnjuzels  URE, dejEqrE, Ud=Y, tsE, YLz, daF, tasns
Hagafoiie, Iy, dE2xx-43, dfxavdE, dudeln, cuels|s, CZeM=g L%z,
ool @2y e, goxasies, deae, opEs, oiw, oAesty, sy | delgd, dERNEE, dedzEcRE,
EZEE, EHSRE, YBAERE oRAdAlels, W5y, dEGE, sEaUE, vegie, dngny,
Auud |, dxed, gdelE, Hed, Avesty, WZAso|e, weloplestrolo|sney yagis, He@ze,
FEedzl, H2eqEols, s2RxagdolE, HlealA, vEHeks, Hdlxs, HRAY, YETY, Ajo]ES o)z,
2uEgI e, AnEeiqa, Aokl Afavug, Aoizuns, JHEFLE, Mo|Sibd, Molmo2y, Mojzay,
AolZ2IufE, o] EFAF, de|rym-0y HYEY, old2 ¥~ oFHFRE, olu]4BE, elMEo|xas,
ofEALERY, olAE e, o T2, =7, YHFE, oHARL, o AZ2rlE, oY, A&, ol
NBERAY, JEATRL ofEZRTL fEAE, dEColE, EYEL, ATAR, ASY, FEH o], SAlrjelE,
A, SAAARAE, KAFFLEA, olvlalY, olujdIzxes ojnWlalE, o AATA olixsH T,
OlAZETE, o2, o|ZEWH, ojZRMXA olvel, gichey , ABANIE, Zivlol=, AwvAQeE,
AogyelEng, SFATA, s, A, AvARE, FuF, AL, Fcsole), AE, FTysa-val,
Azepdeatel=, a2Aohd, A=A, g2dsddezg, g2edaaols, 222z, 22ed, snANEA,
Al Y g = E2EZag, UZSgRolRE, E2vEs, gzavxa-vd, gRavs, HEaUE, Hyed, gydega
=¥ HExs fifedels, gydveis, gEiyxs, EadnE, degatE, HIfd3E HES2Y, sAFR e,
BIEx2-o)d, Ected2d, EsolFetE, Eejolrvle, Erjolr|sE, Eajojzz s, ExERe, EERLE,
EagAiegyl, EgxolE, Eojrld, HeldE4, Hojdd#E, Eelzue | Eelgzzes, gorsle, gogsty,
Elzfajoie|s, sigha) g, seelg-old, fgayesgE, Hoadd, dus)E, fueE, suexs, suza, iy,
HUEZAL, AYE, Acioeldl, Au=gdols, AYIUF, ANFE, UL, AIYF, AEojo|E, AMALE,
Azgasy, d4sfAcolE | o, TALE, EAFolae|E, TrAno|E, EgeedSE, F9, ZeAosty,
FRdelE, FRAEGolE, Z2EY, T2yYF, Z=A0E, TEA0TL ZeoEdE, Tagd, TadeEs,
ZE2RA, ZRAaUE, ZREE, FRAaUF, ER0SA, Efddelns, ERelaeny, SRengelels,
H#RESY, FRHEsE, nElzys mgsrezy diHeys gzgf oo, ucoRse, wajga,
Azeletd, sejolevb-ofl, selvjdd, Selejsi, selu iy, dejojEs-ofg, HaH4, HeiLe)An |
A ZEAd, dA2Es Zayd Gdzss @AaUE, GATSEE, gAHelzs HWelaz, ERcsad,
A=YFtE, AxXesiy, L-dolftzsgl

7] Aisot 4195 BlE , 435 2

% Rl % AEE ¥5 | wd2=d 1,04, FH0A : 18.782 , HAYEZ XL : 0,219 ,
(9] mg/keg) [L-#o]T223 @ 0.6246
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O KR'350900725, 0181751, 1000951 : -9 Aoz faldg, AMAd &
(N9l #2Be AFsha lom, T YA
A 7).
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C J. FdHyg. Safety Vol.23, Nod, pp.297~303 (2008): Z =& A& F shil JaEzle]
A "l 38 A 53 A4

O Phytother. Res. 15, 6565 - 669 (2001): =8 3l-dejde] a8 49 &3 A /A
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ol
EL
la
oot
of
B
ok

_73_



2) A AE
C KREH 1109771 : @M AT A S+ AHH o E Y35 A gouz FsegA &
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1) SH5E754

O J. Korean Soc. Food Sci. Nutr. 32(8), 1323-1327(2003): T2} % 4| 2256 @S A £
2 2= AEEAS FASGon, S B A@PRel ¥ PN FUY

O KRS & 05631947: =37HE|R19] @493 A BAS zhte FEAA id HEe=
ol g 71e 7], AT 7lezl 2ol E 5 vhFst FHEHT AREE e 2AEE AT

O A7 AdeiE2 FHA (stem)dl] ZT3E A& dHguAAERT} AL A7¢ W&
o7, #d FEE € MAH (FHYFAE) A FELEE olnle ZoE HUF.
=g A7) =Edde AEA Y AR F AE @A BHAS Ze AR WEI]
AEA = gtout m327tEHR A 55 Zdd F&FH EAE e 7HEHR ERE|
MAlEel dlerma e AR 5 3 7d axs ze AEE 7l os E4sida}
= =x7be Rl 3] W aapxlols RHolX| @ ¢ JRAFE 5§ AddE 7leAd

@ F7193
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E7Vs AL e e 3o & A 3
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Al 22 A1YEFHA
g3 MA AA7sEAMA AARLeEE, A 2 7Y JlsAdst

4714 717
1. a7 ¥y
7} In vitro 43
1 ¥4 AL &3

Ast A AME S AF e dA3ns 49 rdE Agsdos d9gar) doj
7] YEE 3.2% sodium citrate 38347} E31= vacutainer (Becton Dickinson, USA)S
AHgEte] g AHE F & EsidS. AEE A2 3000rpmell A 1523 fAEE R &
S B39 8. Activated partial thromboplastin time (aPTT)¥} prothrombin time (PT) &
412 Thrombotimer (Behnk Elektronik, Germany)E A435le] Z=A4398. aPTT %A
citrate s THH¢F A (100 «L)d AlFEE (7 FHFEE 2 AREE)S TEHE 10 «L
2 Y2 & aPTT reagent (100 #L)E 71slglon 37CAdA 32 &< ® 8*]7] 5, 93k s
(CaCly) Al dels AMe 8FFUAMILCE AAGHE S PTEA L a 43 5L
citrate® ¢ A (100 «L)oll AF=H A=+ FE25 2 2 Zlﬁ%a_;% TEEE 10
T 7

vL ¥ 323 937 F, PT reagents 71alal @43l Al Ak 438195

> T

2 d4£9 & FH

PA4% 3752 lumi-aggregometer (Chrono Log Co., USA)E ©]&5l¢] B (turbidity) ¥
sl =2 =43 Plateletrich plasma (PRP)A FEFAE (light transmission)E 0% =, platelet
poor plasma (PPP)¢} suspension buffer®] #5455 100% = 22 gt &, 37CelA d4%
9 AR e FFIAEE FAT Z’@ 7|2+ silicon® 2 I EEH aggregometer
cuvette2 A&l PRPE aggregometer¢tol] 18 7+ -3 #l. 18]31 PRP9} A|lHE4<]
22723 228 4 2 AETEIL FEUE 715tn 10870 €S A7) 3, ADP, arachidonic
acid (AA) E=+ collagens A A7lsld BEFAEE SAT

(3) 2B vlo]len}l# B4 (Serotonin, TXB2, P-selectin)

YA

e

ae
€]

o

d 2|§ d@PTHS A YBEAEFHEE serotonind TXB27 7HE W& A
Ae <A 9. Serotonin (5-hydroxytryptamine: 5-HT)2 7h, &, F3ynd= Fe
14 F5Ee @Y FoAs blfie] dasd o FarFo] AAHUTHrE "ol
slE|E FelEe] thA] Fahe] 5-HT receptordll 283t &3& FHA7]7] wjio] ¥

m&glﬁﬁmﬁ
G-_L,_lg_,m[n

8.2
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A% #B43Fe nlolonfA R ALE-H, Serotonin®Th o}E} TXAxt ¥A:3t dense granuled]]
A7Ee] gltirt Wi go] 43lHW fFElEe] S FXIAR. Adhesion molecule$l
P-selectin® ¥ A¥°] g-granulecll A= o] Qui7} diwto] 24350 of daiy Zdo] =&
Ha g4 leukocytedte] FES wj /AT HAREF A olA arachidonic acid®| F7HE
I%E TXA, 28E 571 9 Pselectin® &do] F7lsts Z1o & 4#A 3lo] ogd FFg =
%l ¥4 serotonin, TXB; %! sP-selectin?| 3% Z7 2 ELISA kit (MyBioSource, San Diego,
USA)E AH83t9a, 847 R 245 919 HEE 42 & 33498

(4) Bleeding time &4

o
N

I 55 A3 A duiddo=A FE= FEEY AZedo 7 L R 2
FHE LolR7] #l8ke bleeding time2 A ¥ Bleeding time =°d= |3l Dejana 5 (1979)
o] AAIg WHE U A ALIFS 7+ 5rtEl 2] A ICR mice (657%)7F 438
of AkgEHAem 1 F3F 23 717he AFH 4% A 12430 "AAAZ ks, dd 2 7
2+ 40 mg/kget FE 4A9 vHE flavonoids (eutilin, jaceosidin, catechin, epicatechin,
epigallocatechin gallate, naringin % hesperidin) 10 mg/kgs 45 Folslgon o=
- aspirin 30 mg/kgS AHESIAS. AT Fo 2414 F, ICR mice®| #E £ 3mmS AS F
filter paper©l] 5xzvith Ao 7} W= ALE SRS

U SE4AE A4 2 ASAE 44
(1) SE4E 44 R AETH

(7h 2zt 9] FEHE AA
O A1A FEAY (FYNHE FEEE g2E)d A8 FELAE in vitro 2Y Aol
TAstY 7 FHFEE (PL), 4 FAFEE ([9), 4% FAFEE A&F (L) 28
S FAFEE 1E8F JHE AAGAS élOH’*P— AU ZT (HFD), ¥Addzael 23
UFEET(GB)H 2W7k3w (N3) 18l 4822483+ PL S, SJL 2 SJHT 2R HF
Adst9S (22 2-1).
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Sprague-Dawley Rat
(5wk old, &, n=68)

Adaptation for 2 weeks

N-3
(0‘9) (n=9)

9 Weeks

[ Sacrificing animals & Sample analysis ]

1% 2-1. Experimental design I for functional evaluation of samples for test of improvement of
blood circulation and lipid metabolism.

HFD, high-fat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.5% Citrus junos sieb);
SIL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high); GB, (HFD+0.5% Ginko biloba);
N-3,(HFD+2.5% Omega-3).

O A¥EE Z49d= Sprague Dawely (&, 55%)E AA5193 Labchow 2ol & A ZslHA
o]

FAE A7) F Aol APEE 10vE4 e TR WAsge. 2E
©|(high-fat diet) & 7|F- 25 33 EHAWNFT2 CJALAHF)ANA FIFAF+5E,

=
%, G AREE, SWAFEE D or)rl3E AT} Aojo] HFEHAL.

N
N

=
T
[=)

2l

SN
Ay
Ay

By
=5

O AA AT thFF Fo] dAst] B 21 Aol ZA R FAZ H o
A1E, ST, HFD : high-fat diet
A2, PLE : HFD + A% #4535 05% (w/w)

il
il
£

A3E, CJST : HFD + {4 FAFEE 05% (w/w)
A4F, SJLE : HFD + ¢ A FEF 0.05% (w/w)
A5F, SJHE : HFD + &% T4 F2E 015% (w/w)

A6F, GBT : ¥AURT; HFD + A LFE2E 05% (w/w)
A7E, N-3% : FAU=FE; HFD + 20713 0

0 APEEL F5C)H TF5(E0%) 7817 645E] 1847474 9] light cycles HR51A 3
3 A stainless cage oAl ARG B 0w, 2ol9} 2l A4 (ad libitum) 2= FF 3}
AF. Hole 4T FAEA sl vlF AT HoldFFS AU

o

1

J

i

=

i

7
1

ol
N

O A2x FEAFP HEHE FELAE in vio ¥ Ao 2A

(PL), +# F4F2= (9), 4= %Fﬁ—%%% G, 78l 2 #4 74 FF
S 3 2 A 2 FEE B2 MDE AR E deled 34
FAiZ=T (ND), PL, CJS, 5], MO 1 ﬂ MTTo s #HE JAsAST (19 2-2).

o
=
=

o
2
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o

o 4}11
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E
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C57BL/6J mice
(4wk old, &, n=82)

Adaptation for 2 weeks

MT
14) (n=14)

1 0 Weeks

[ Sacrificing animals & Sample analysis ]

19 2-2. Experimental design Il for functional evaluation of samples for test of improvement of
blood circulation and lipid metabolism.

ND, normal diet; HFD, highfat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJ5, (HFD+0.5%
Citrus junos sieb); 5, (HFD+0.05% Sajabalssuk low); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos sieb);
MT,(HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb).

0 AAFE wdr 4789 57 C57BL/6] miceS 8319 Labchow 2o = A-F5H A
2530 ks AR F HolFg FANE WiAINEAS. ND 9 2EE 4372 1A4%2 ol
i o7 ¢z EARGTE QALARENAN FAFAFEE, FAFE
ZE2 AFo} 2olol BRIt E.

O AA Ao thes) 2o 4ste] & 22 HolzA R SAT AP E Fa.
A1 NDZ : normal diet (ND)

A2, HFDE : high-fat diet (HFD)

A3, PLT : HFD + 24 $4FEE 05% (w/w)

A4FE, CJSTE : HFD + 4 FAFEE 01% (w/w)

A5E, SJF : HFD + & FHdFZE 0.05% (w/w)

Z4d 05% (w/w) 2 72 FAFEE 01% (w/w)

+ =
A7F, MTT : HFD + 5 03% (w/w) 2 §74 F452E 01% (w/w)

CIRESE
O 4 ARFE| sl YTl §F 5 2 3
Aol 4AEe Nwsds ARde] FA 124 F rheAse 12407 24 F olHE F9



e e R EA M S slt] g™ (inferior venacava)®. &
AHE SR heparingi zmlﬂ AN g B2 $F3td ¥
A 70Tl Bask gl

o>" —lE

O 7t A4¥FEe A7 =242 PBS (phosphate buffered saline) &%l +x3td A+ F 7=

xﬂﬂa}oq PHAAL. VRAL A4F FAAE 4 2§44 2RLY, 2A4Y 380
B S AADae) F9 AN F AR AR -70CAA Luata e

E 2-1. Composition of experimental diets (unit: % of diet)
Ingredient (g) HFD PL CJ SJL SJH GB N-3
Casein 200.00 200.00 200.00 200.00 200.00 200.00 200.00
D,L-methionine 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Corn starch 111.00 111.00 111.00 111.00 111.00 111.00 111.00
Sucrose 370.00 365.00 365.00 369.50 368.50 368.00 370.00
Cellulose powder 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Corn oil 30.00 30.00 30.00 30.00 30.00 30.00 30.00
Lard 170.00 170.00 170.00 170.00 170.00 170.00 145.00

Mineral mixture (AIN-76) 42.00 42.00 42.00 42.00 42.00 42.00 42.00
Vitamin mix (AIN-76) 12.00 12.00 12.00 12.00 12.00 12.00 12.00

Choline bitartrate 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Cholesterol 10.00 10.00 10.00 10.00 10.00 10.00 10.00
tert-Bu’cylhydrocp.u'none1 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Bioactive compound - 5.00 5.00 0.50 1.50 2.00 25.00
Total (g) 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0

HFD, high-fat diet (20%fat, 1% cholesterol); PL, (IFD+0.5% Persimmon leaf); CJS, (HFD+0.5% Citrus junos sieb);
SJL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high); GB, (HFD+0.5% Ginkobiloba);

N-3,(HFD+2.5% Omega—3)1 Weight (g) of tert-Butylhydroquinone and bioactive compounds was not included the
total weight 100g.
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HE 2-2, Composition of experimental diets (unit: % of diet)

Ingredient (g) ND HFD PL CJs S MO MT
Casein 200.00 20000  200.00 200.00 200.00  200.00 200.00
D,L-methionine 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Corn starch 150.00 108.50 108.50 108.50 108.50 108.50 108.50
Sucrose 500.00 370.00  365.00 369.00 369.50  364.00 366.00
Cellulose powder 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Corn oil 50.00 30.00 30.00 30.00 30.00 30.00 30.00
Lard - 170.00 170.00 170.00 170.00 170.00 145.00

Mineral mixture (AIN-76) 35.00 42.00 42.00 42.00 42.00 42.00 42.00
Vitamin mix (AIN-76) 10.00 12.00 12.00 12.00 12.00 12.00 12.00

Choline bitartrate 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Cholesterol - 10.00 10.00 10.00 10.00 10.00 10.00
tert-B1:11:y].hydroqu.inonel - 2.5 25 25 2.5 25 25
Bioactive compound 0.01 0.04 0.04 0.04 0.04 0.04 0.04
Total (g) - - 5.00 1.00 0.50 6.00 4.00

ND, normal diet; HFD, high-fat diet (20%fat, 1% cholesterol}; PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.5%
Citrus juncs sieb); 5], (HFD+0.05% Sajabalssuk low); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos sieb);
MT,(HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb).

L= =X AL
0 ¥YAH #A™E vlo) vl B4

(71 Serotonin, TXB, % sP-selectin 3% &7

O @A serotonin, TXB; 3! sP-selectin® % 572 ELISA kit (MyBioSource, San Diego,
USA)YE AHgalel Sl S.

(\h EAELARE (PT 2 aPTT) 53

O €% prothrombin time (PT) % activated partial thromboplastin time (aPTT)-2
Thrombotimer (Behnk Elektronik, Germany)< AH&-3}%S. PT= 100 x«LE 37CelA 3&3F
WAl & PTASF 200 LT AH7IR & FuA{bE 543 A5 aPTTE= @4 100 «Lell
aPTT Al°F 100 «L= 37CelA 3&3F ®b&A1Z] F 20 #M CaCl, Al°F 100 «L= 37}sted
FTUAE S

@ ¥%F Ad £4
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(h & S ~HE
o 8% F FH2H
= AHEstEe. 84
v, olg HAAE A

2 AZANZS. °l%

o

=

AFe Allain 5 (1974)2] E4HES S8 SH & AlY (opHAISF kit)
| 2| &+ cholesteryl ester (CE) 2 HelZH2HE 7 FHE EA43t
8l7] 418l CEE cholesterol esterasecll 2jal A|v}ala f-8] &8
| A&d HalFU2HE2 cholesterol oxidased] 28] H09 A
“cholestenon ©. & ZHFA| 711, ©] & H0,5 peroxidase 3! phenol, 4-amino-antiptrines? 23}
st Afog WA F, 500 nmollA FHEE FAstY ZHzHE BEFE8Y (300
mg/dL)3} Hlasle] sl S

do iy
fu

ofi
ot oﬂ# g M
o =

2l

rﬂ

A

(‘h =474 A=

o ¥ SA4AEL McGowan 5 (1983)2] EAHEE o] &3 LAY HdFd weh FAHAAY &
A8 AleF (oabAISF kit)ye A8ate] SAE €% W S A 22 lipoprotein lipase (LPL)
ol elaff =ElAlEH Ao R RalE. o] F S| AE2 ATPe} glycerol kinase (GK)©| -8
S & L-a -glycerophosphates 3 45tH, ©]Z-2 O ¥ glycerophosphooxidase (GPO)9} ¥H-g-
st HiOpE A5 d7]¢ll peroxidase®t 4-amino-antipyrines 2] 3] #2402 1baA|
71 & 550 nmollA F3E5 45t SoME 2E549 vaske] A e de.

(¥H HDL-cholesterol & &

O ¥A HDL-~cholesterol (HDL-C)2>- HDL-C =7 & Al (o}ibA < kit)S AM8-3te] ZH3+4
. 8% 100 «LE FHsh " 28 UEE 500 ¢g¥ d3riavls 1 mge ADsd 4
'k vk oFol2 e 8o d Add F apo BE Z¥skE LDL % VLDLo| 34dd
(Warnick, 1982). ©| & A1&8]%F & A=9Hel] e HDL %9 FZd~uE7 22 o
A kS AlA 500 nmollA] EREE EFHEu, FY2HE TE LD (50 mg/dL)} ¥ sl

G =g

(=h FEAEA A

o A FEAAE EaWe ol&¢ Ay e wet fAar S48 MY
(Non-esterified fatty acid, NEFA kit, Wako, Osaka, Japan)2 A}-83ld 435143, $4 €4
FrE] A wHitell acyl coenzyme A synthetase® 21-8-A|# Acyl-CoA, AMP % pyrophosphoric
acid® WAAZ F, 7] acyl coenzyme A oxidase® F7}38t 2,3-Trans-enoyl-CoA 2
AEgEiE AN = ol & peroxidase$} 4-obv) Qe 9 ¥ 2L
N-ethyl-N-(2-hydroxy-3-sulfo-oropyl)-m-toruidine &= * |3} 4o 2 TAA|Z] & 555 nm
ANY FFEE S48 FEAN) &5 vlaste] Y FsaE.

("H HTR 2 AI{(=™ 732 ) A4t

O HTRLS t}& F24d g AAtEAT
HTR = ([HDL-C]/[Total-C]) x 100
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(%H) Phospholipid (PL)
o 8% AAHL 7R Ee] $2 3 choline©| oxidasedl] o] AMAH FikslritrE 443
=35t A7 =4l SRHEE SAHIE S

(*P Apolipoprotein A-1 (Apo A-1)
C ¥F Apo A-1 FE+ lipoproteindl] 5o]# o= HH-&3}i= anti-Human Apo A-1 84S A}
&ote] AguEry dy = AFstds (HEBHA SN, JAPAN).

(°H Apolipoprotein B (ApoB)
O €% Apo B HE: lipoproteino] £¢]# o & wh$-5l: anti-Human Apo B ¥H-& A&}
of HAH e B2 Aol S (HEFGHRA SN, JAPAN).

3) <t =4 TAHAE 2 ZHzEHE IF 54

O 7+ =4 AFL Folch 5 (1957)2] HHo g2 F&39x, x4
F2 Sale -5 (1983)°l] o8l 4= B RHgH WHES ol &I AE. T
5 mL chloroform:methanol (2:1) &0 = FHIANAH =4 AHL FEIHAS. FEH2
Whatman <34 (No. 2)& Aejux di 7laz A=A § 3 289 1 mLe] A
TAe o T AL £ ZUsHE SAECE A7 100 4 LE FStA oA A4 T
2 HdzA713 5 mLe e FAzZ] 3, 9 Ay I 7 A

Z]A (cholesterol, triglyceride, free fatty acid)S FZF3ES. ©] wl F3lH2 05% Triton
X-100%} 3 mM sodium cholates &3t AL-8-3H% 5.

—

B
N
BN ol
o,
>
i
Pz
il
=,
>
&
i
b

@ 249 444 3 E2HE BF 4

o ¥ FA4AEAFA SHAHEL Foleh T (1957)8 HH L +4, Hstd &34 5.

AzE 2£¥s Ao Zhol 05 g2 FH3 F 5 mL chloroform: methanol (2:1) &%4-&

718t 4T A 24X FEIG S FEYL 900xg, 4TAAA 1087 AR F 45
]

AN

e lo

Fsl 37CelA AL 72 A2AR 3 Fd FEE 1 mLellA A =35 ©
HEH 4742 FH 822 244 100 «LE Fsly oA A4 7FA2 d2A7|a
g2 gaAFE. S4AET SYaHE SEe €4 AE A9y 5498 A
= g s

=) ofy
il
vy

o & [» tlo o

) T =3 2L ¥
O I =4 W 849 £85 98 Hulher 5(1973)¢] W& 4ty d&31da. 4 &
Y {HYelAl 05 g& #H3t 01 M triethanolamine, 0.02 M EDTA, 0.02 M DTT7} =%
buffer®. 23} A7 F 600xgell A 1023 2422 5 452 553, 10,000xgol A 2027
A4 27 8l¢] mitochondria #8-& H1, 45 N2 thA] 105,000xgol A 1A F &¢F =24

™
sle] cytosol #8-& 28335, Mitochondria 282 catalase ¥4 5 Z7 ¢, cytosol &

i
g o

ol

—_—

i=|
iy
H
iy
|

el

Mo ™
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GSH-Px 3 SOD #A & SA4ol A-&s3l8.

(6) A=A F4a3 7AA Y3)AE 3

(7D Superoxide Dismutase (SOD) assay

O SOD 4=+ ¢zdl AHdlA pyrogallol®] #HE4tslel] o]l whals ©]8-¢ Marklund 9
U (1974 0.7 2495, &, 50 mM Tris-HCl buffer$t 15 mM9] pyrogallole 2315}
5Tl A 5&4F AWFgAZ F cytosol w82 I8t 25Tl A] 1084 vh3A 7|1, 1 N HCl=
7tete] ®k3-& FEAIF F 420 nmellA SR = HIE SAHRAS. E48Y I E49E
YA &ar §h3AIZl 15 mM pyrogallol &4 2-gAtstE 50% SAsks @Al ¢ow A
SHE =

(1) Catalase (CAT) assay

O Abei (1974)9] WHo 2 ZA 619 -2. &, 50 mM potassium phosphate buffer (pH 7.0y 7]Z <l 30
mM H0,E ¥o] 25Tl 527 ®5-A1315. 9719 mitochondria #28S 7hste] 25T2 Z=HE
spectrophotometerE ©] &3t 240 nmell4 &7 FHEE SAH RS H0:Y &%= ¥Wee 5%
A2 HOx0 528 7% vg 744 HO; mol/min/mg protein®. & 8424 EE A6 L.

(t}) Glutathione Peroxidase (GSH-Px) assay

O Paglia®t Valentine®| ™' (1967)2.= 4133 glutathione (GSSG)©] glutathione reductase?t
NADPHe| ¢j3te] € w] NADPH® T3 %7} 340 nmollA faste ARE SHAS. 5, 01IM
Tris-HCl (pH 7.2) buffer®} 30 mM 3HU¥ glutathioned ¥ 6 mM NADPH &% 625 tM H202
g § @kEA71E, o716l 01 mLe] A g8 EFete] 25T ellA W AFl F 340 nmollA] FHE
24895, B48Y 99 458% NADPHE AAdste 549 <oz YehiilE.

]

(21 Glutathione Reductase (GR) assay

O GR &85+ GSSG7I NADPH®} GRe| #Hg°% GSHE #dd o NADPH7} {45+
FAEE Pinto 5 (1969)°] W& 4 - Heel 5495 1 M potassium phosphate
buffer (KH,POs K:HPO, pH 74) 01 mlLo] %84 780 yLS #7}e ¥ 01 M EDTA 10
4L, 10 mM GSSG 100 yL, 492l cytosol @ 2 & 7 10 4L, 12]3 NADPH 10 yLE %A
&2 A% § 340 nm (25T)olA 22 53k F35E fd4awe S48, GR 4= &4
= cytosolic protein 1 mg % A ¥ hemoglobin 1 mg & 1%{t 4t3}d NADPH<2 nmolZ
HERH R

(") Paraoxonase (PON) assay

O PON #4%+E Mackness 5 (1991)¢] W< +74.Ha3te ZAH}AS. WSHYo2E 2
mM Cacl,E Z ¢ 0.1 M Tris-HCL buffer (pH 8.0) 940 yLoll E4HU<Q ¥ 9 x2 vlo]
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awd 28 30 uLsg Hriskz 7]dl 100 mM  paraoxon  (O,0-diethyl-O- »
-nitrophenylphosphate, Sigma Chemical Co.)= 30 yL 7138t 25C, 405 nmollA] 90=7F »
-nitrophenol (extinction coefficient: 17,000 M'em™) 2] &35 75 243595,

(P Hydrogen peroxide &7

O AAN #4184 (hydrogen peroxide, Ho0)3 ferrous (Fe®) ©] 22 ferric (Fe*')o] 20 &
4+8A)1 71 =1 xylenol oranges ©]-&35F4] 560 nmol A2 H0, A7 AEE §3E $72 &
Hetds. dollA g A™T 50 yLell FOX 894 950 yL (0.1 M xylenol orange 50 mL,
0.25 mM ammonium ferrous sulfate 50 mL, 100 mM sorbitol 50 mL, 25 mM H;SO; 50 mL,
ddH,O 300 mL)E 4] AF2eA] 3087 d9Fs-Al 7|32 25T, 560 nmol| A SHFEE =34 S
HE8Y 0~50 uM M2l O, |3EE S35 HO, EEFHLE 3193 (Wolff, 1994).

(*h {tzZ TBARS 3% =4

O =% TBARS ©%F2 Ohkawa 5 (1979 “Wge ol gshel AFFe =hd 01 M
potassium phosphate buffer (pH 74)5 3 7}3}<] HO% Fefell 4] glass teflon homogenizer
(Glascol, 099C K44, USA)E w3t 3. vl 02 ml, 8.1% sodium dodecyl sulfate (SDS)
&4 02 mL, 383 FF9 06 mLE fHol H-2olA 5—-—2} WA §- 20% acetate (pH 3.5)
buffer 1.5 mL%} 0.8% TBA 1.5 mLE F7}ste 95C 4] 1A B t&"/\]?ﬁl = i F A

855 d2o 2 WZHAAH FFT 1 mL9 nbutanol : pyridine (15:1) &% 5 mLE H7}e4 1
3,000 rpm oA 15&7F A28’ § 459 F45E 532 nmellA S4e3lS. MDA #&
&4 L TMPE 7hri8ldtd 267 nmoll Al & TBA WHg =422 42 MDA equivalent® 4t
E =

(7) ¥4 adipokine 3! cytokines ¥F &3

© €% adipokine (leptin, ghrelin, adiponectin) @ ¥*% cytokine (TNF-¢, MCP-1, IL-13,
IL-10)2] %% &3 2 Multiple detection kit (Bio-Rad, USA) %! Luminex 200 Labmap system
(Bio-Rad, USA)2 Ak&st3lom, Hlo]E £4]-2 Bio-Plex manager software version 5.0
(Bio-rad)E °| 83l 3355+

(8) 8% insulin ¥ glucagon %%

O ¥% Insulin® Insulin ELISA kit (Shibayagi, Japan)S Al&5}%11, glucagons Multiplex
detection kit (Bio-Rad, USA)E A}8-3te] S-39-S

9) =3 3 A=y Jdga 2L BHE SF
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(7D Carnitine palmitoyl transferase (CPT) 4= =74

O CPT &4% 5742 Bieber (1972)¢] ®'Hol| we} DINB (5,5-dithiobis-2- nitrobenzoic acid)
£ AH83t49 palmitoyl-CoAZ 5B A4 == CoASHE F¥3I%S. 116 mM Tris-HCl (pH
8.0), 1.1 mM EDTA, 250 mM L-carnitine, 0.5 mM DTNB, 75 mM palmitoyl-CoA, 0.2%
Triton X-100 ¥Fg-Heo| v EZ=go} B2 50 4LE Yo W3S MAS T 25T, 412 nmol
A 28 9 £45 HIE =4sYS.

(*}) Fatty acid synthase (FAS) 24% =73

O FAS BAEE Carl 5 (1975)°] 2AF $He $3 - ngad =FHYL. 625 mM
potassium phosphate buffer (pH 7.0} 200 «L, 20 mM EDTA 50 «L, 20 mM ¢
-mercaptoethanol 50 «L, 165 «M acetyl-CoA 200 «L, 500 «M malonyl-CoA 200 «L, 500
#M NADPH 200 L&E FH7lsta A2 £8 (50~100 «g) 100 «LE Aol 30TA 223
A7l F F3E T4y 5339 S. FAS €45 &9+ cytosolic protein 1 mg & 1 #1¢
2135 NADPHS nmol& WER LS.

(th) Glucose-6-phosphate Degyderogenase (G6PD) &4 =73

O G6PD 4=+ NADP'7} NADPHE #H+= AES FAsAS (Pikanen, 1997). 3.3
mM MgCLE -3 55 mM TrisHCl (pH 7.8) 900 «Le] 6 mM NADP* 40 «L, 01 M
glucose-6-phosphate 40 #~L, Z1&|x A=Zd 54 20 4L (50~137 pgel GHZHE SAUE
2715 F 340 nm (25 T)ollA 90% =¢F NADPHS F3 % W3 s =489S, G6PD 24 =
w9+ cytosolic protein 1 mg& 171t A4 NADPH®| nmol&® WEhH S

LI

() Malic enzyme (ME) €45 &

O ME (EC 11140) &4 =%& Ochoa (1955)2 el =3t =3a9L. =, 04
triethanolamine (pH 7.4), 30 mM malic acid, 0.12 M MgCl,, 34 mM NADPE ¢-3F 58
1 mLell 2 mL9| cytosol 222 7}38}e] ¥h3-& ANASIH S, 27ColA 223 vEAIZ §F 9%
340 nmoll A FFEE F4sPaL, B4 4L 180 UAE NADPHS %oz Vehfls.

£ £

("} Phosphatidate phosphohydrolase (PAP) &% &

O PAP (EC 3.134) 27 242 Walton 5 (1996)2] WHiol Zatd 2439 3, 005 M
Tris-HCl (pH 7.0), 1.25 mM NayEDTA, 1.0 mM MgChel FH7tet F37F &% 50 u Lol
0.9% NaCl &% &3]A1# 1 mM phosphatidate 3! phosphatidylcholines -3 714 50
#LE 7Fgl t}& microsome 2 01 mLE 715t w2 AMAEE S, 37CH A 158 ks
A7l 3 18 M H50; 01 mLE 718} ¥R AHX|A|Zl 3, 1.25% ascorbic acid, 0.32%
ammonium molybdateE 717+ 0.25 mL%} 0.13% sodium dodecyl sulfate 8% 01 mL 7}3}1,
45CelA 2087 7h2 LA F 820 nmollA FEEE FHS A

(10) =HA X ¥ - A=A £4
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=

o =44 Fugd #AFE fs T A A AET U4 9 AYz4 dHEE 10%
formaldehyde &l 244+ 1§ v, 2 §Hoz 23] wF3la, 2v5 ethanol® B¢
slol paraffinel] Fvfjsg -2 713, poly-L-lysine©. 5 # 2] # 5 pm FAY z2AAHE A2
T}5 hematoxylin-eosin (H-E) @13l Fstddv|d o2 b2 2 2000 &, A|w=22- 400
v v g R #AEEA S

(11) €% GOT % GPT 4= &3

O {54 AFolA MAEZ &4 BHE o] U= glutamic oxaloacetic transaminase
(GOT) ¥ glutamic pyruvic transaminase (GPT) #/d =+ Reitman-Frankel (1957) &°] &4
< o]&% GOT 4 GPT A& AlY(Asan kit, Korea)S AL8-3l9 =439S, GOTS A4
L-aspartate?} « -ketoglutarate, GPT2] 7d-¢- D,L-alanine?} « -ketoglutarate 7|22 37C, 52t
preincubation A1 7] 1, ©& 104LE H71sle  37C4lA GOT= 60+, GPT:E 308 841714
o] dse osll 7]do] pyruvate® A =™, ©] pyruvateE 24-dinitrophenylhydrazine ¥
0237t A& ¥-EAA 04N NaOHZE 7}l Hld o s B HY, o]l 9 FEA 2§y EFE
=413 Bl alste] 505nmollA 4 EE S

[

(12) =3 9 FH=2Z9 {FAA THEY
(7H RNA QC T Total cRNA 4
O cRNA 42 Tlumina Total Prep RNA Amplification Kit(Ambion, Austin, TX)2 A}-83}
of A z=AL7E AAIGE dbE el 23] biotin labeled <cRNA 3B & wlEo] %S, First strand cDNA
+ 500 ng°| RNA¢| T7 oligo(dT) primerE A-8-3} reverse transcription #7345 AA 4
=]9lon, second strand cDNAT DNA polymeraese?} RNase H2| Hl3- 2 & single-strand
cDNA¥E double-strand DNAE W #3t= A4 A4 = U5
O 47 ¥o]7 DNAL purificationZ 7|3 in vitro transcription cRNA FH4l whHA|of A
biotin-NTPE XA 33 cRNAE A1 o]F= ND-1000 +3 =7 7](NanoDrop, Wilmington,
DE)E A= U5 RNA® quality 78 Agarose gel image©ll 4] Agilent®| Bioanalyzer 2100
2 °o|&3te] WAHIA 2

(H Fo A4 FAAY AFH BF

O ¢DNA+ AlzAL7E AAgh BH o2 QuantiTect® reverse transcription kit (Qiagen Gmbh,
Hilden, Germany)2 #1-&3te] 3484l 5% cDNA9L SYBR green PCR kit (Qiagen
Gmbh, Hilden, Germany)E ©]-83%}4] real-time quantitative PCR 2.2 %32 {3472 LH &
42/ v w5t 9S. Real time PCRE 53%d 4182 2 “°% methodg ol §3le] A Falglon
7} A B3 GAPDH HdHo g HARPFFS. 13 FE287 23 FE 232 Real time PCR
2 $33517] 9§ primerd] MEzAL 7 F 2.3, 249 VERALS.
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X 2.3, Primer sequences for Real time RT-PCR

Gene Sequences of forward and reverse primer
Forward 5’ -GCGGAGATTGGGAACCAGCTGTA-3
SERT Reverse 5’ -GACGCGCCIGTGTACACCCACA-3’
Forward 5’ -AGAGGGAAGAGTTCCCCAGGGAC-3’
cox2 Reverse 5/ -TGAGTCGGTCACCCTTCTCCAG-3’
Forward 5/ -CCAGCTACGAATCTCGGACCACC-3’
SR Reverse 5/ -TTAGGAAGACACAAATTGCATGGTGAAGTCAGT-3'
Forward 5/ -GGACTTCGAGCAAGAGATGG-3’
CADPH Reverse 5/ -AGCACTGTGTTGGCGTACAG-3’

3 24. Primer sequences for Real time RT-PCR

Gene Sequences of forward and reverse primer
— Forward 5 -GGCAACATCTGGCGTTTTCC-3'
Reverse 5 -ATTTCGGTGGTACTGGCCCA-3
— Forward 5'-TTCAAAAGAAGTGCIGGAAAAGGT-3'
Reverse 5-CAGTGGCTTCTACAACAGGC-3'
SELP Forward 5 -TGGGTCATATGCAGCGTT-¥

Reverse 5 -TGGGTCATATGCAGCGTTA-3
Forward 5-GAGGCCTTTGATAGCACCAG-3

Reverse 5-AGCAGTGCTTTCTCCGTACC-3
Forward 5 -TACGCTTTGGTGACAGGATG-3

HMG-CoA reductase

ACAT
Reverse  5-GGCAGATTTGAACCTCTTCG-3
PPAR S Forward  5-ACCAACITCEFAATCAFCIC-3'
Reverse  5-AACCATTGGGTCAGCTCTTG-3
Forward  5-ACAGATGIGTCTATGGAGGG-S
SRERE-Le Reverse  5-AAAAGACAAGGGGCTACTCT-3
Forward  5-ACCACAGTCCATGCCATCACS3;
GAPDH Reverse  5-TCCACCACCCIGTTGCTGTA-%
(13) SAIA

o ® A7 EE HAF Aaes FFE A 2219 F9| el SPSS package program
(Statistical Package for the Social Sciences, SPSS Inc, Chicago)2 AM-&3sto] &5 4 o
gke] Fytxtolo] gk Feold 472 one-way analysis of variance (ANOVA)E A A3t 1L
v} 3t2] *}o]+= Duncan’s multiple range teste] ]3] p<0.05 =&l A AL A4S HAISHY
o, 3+ 7} NDo ¥ HED ] #2914 A4S 98| Student’s t-tests AA|3148 T 2=
71+ mean+S.E.. (standard error)® AI8}$1-2 (Steel & Torrie, 1960).
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2. NE¥ AY 478

7. F&FH32E U Bd AREDY PT U aPTT £42337

1) %% FAFEE

0 %% FAFEFY ¥ FT2AL AR PT ¥ aPTT #4& dAG9S 9% FHF 2
=2 d&d g PTE &43 23, o5 FE=9 PTt &% 01~20 mg/mLellA o
Q1 PBS Aol HlE] FYHoRE 2 2L VERGOT o3l ¢k FE2Ed)

I REES] FUe ARFLE FEYEAR o2 AFHIYS (F25). =% FI=
Z7) o2 Al AHAE region 1, 2, 3 F H5d G52 N F3E oS FHSE
ol YPNHd FEF FHRHAANZE H5E

O aPTTE PT &4 4239}l §A8H region 1, 2, 3 Z5 (5% 0.1~20 mg/mL)l 4 PBS tj

zd 8 foldez FrEAS. 39 4% FE2F Y foA4 U= g9 A
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E 2-5. Anticoagulant activity of Artemisia Princeps Pampanini cv. Sajabal ethanol extracts

from Ganghwa island region 1, 2, 3 based on prothrombin time (PT).

Sample Concentration Region 1 Region 2 Region 3
Prothrombin time, PT (sec)

Control PBS 11.2+0.00" 11.240.00" 11.2+0.00"

0.1 mg/ml 13.2+0.25" 12.8:0.06" 13.6:0.15™

1 mg/ml 13.0+0.20° 13.420.06™ 13.3+0.30°

S) ethanol 25 mg/ml 13.2+0.06° 13 440.35™ 13.6+0.20"

extract 5 mg/ml 13.4:0.15" 13.9:0.00° 13.4:0.10°

10 mg/ml 13.4+0.25° 14.2+0.60° 14.1+0.90"

20 mg/ml 14.1+1.00" 14.8+0.00" 15.1+0.00"

Mean+SE. “**Means not sharing a common superscript are significantly different between groups at p<0.05.

S): Artemisia princeps Pampanini cv. sajabal, PBS is used as blank sample.
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3 2-6. Anticoagulant activity of Artemisia Princeps Pampanini cv, Sajabal ethanol extracts
fromGanghwa island region 1, 2, 3 based on activated partial thromboplastin time

(aPTT).

Sample Concentration Region 1 Region 2 Region 3

Activated partial thromboplastin, aPTT (sec)

Control PBS 26316 26.3:1.6" 263416
0.1 mg/ml 36.5+3.05° 38.2+1.95 36.4+2.41°

1 mg/ml 36.1+2.75" 36.2+2.46" 37.1+2.29

S] ethanol 25 M8/ml 36.3+2.4° 36.5+2.13° 35.0+2.24°
extract 5 mg/ml 37.2+2.0° 37.9+1.63" 36.7+1.92"
10 mg/ml 38.3+28" 38.4+1.03" 37.1£1.27°

20 mg/ml 41.32.2° 405+1.74° 39.1+1.59*

Mean+SE. *Means not sharing a common superscript are significantly different between groups at p<0.05.
S): Artemisia princeps Pampanini cv. sajabal, PBS is used as blank sample.

(2 &% FHAFEEY AEEZ (Jacesosidin R Eupatilin)

O FAFEEY XEZHd g g SuAZFE v Er] 98] PT 2 aPTTE 4 A
a5, aPTTe PTS W4 ZAd, fuFAydH:E25F2 AREHE F jaceosidin? PBS ]
PTS} aPTT Z7/bS Mol @ghe (3 2.7). ¥hd, eupatilin® = %5 (5-300 Mol A
aPTT7} f2l& o5 Z7lE%lo™, aPTT+= 300 uMoll A 7 =& 718 1498

E 2-7. Anticoagulant activity of major flavonoids in Artemisia princeps pampanini cv.

sajabal.
(A)
In vitro coagulant assay
Sample Concentration PT (sec) aPTT (sec)
Control PBS 12.7+£0.05 30.7+0.90"
5 M 13.0+0.00 31.5+0.17"
10 M 13.4+£0.37 31.0£0.72"
Jaceosidin 50 M 13.0+0.34 29.3+1.24”
100 1M 12.8+0.34 30.1£0.58"
300 uM 13.2:0.26 29.9:0.15"
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(B)

Sample Concentration PT (sec) aPTT (sec)
Control PBS 12.7+0.05 31.7+1.54°
5 uM 13.3:0.46 3421017

10 1M 13.5+0.26 34.4+0.05°

Eupatilin 50 uM 13.6+0.32 36.4+0.11%
100 1M 13.6+0.29 37.6+0.15

300 ©M 13.7+0.23 38.8+0.10°

Mean+SE. ®“Means not sharing a common superscript are significantly different between groups at p<0.05.
PBS is used as blank sample.

U A9 FP3EE 2 B4 AZEAY PT R aPTT £43%

) 328 F4FEE

mg/mL FXe|A PBSe| H|sl| SnAZHS HANtA o= 0‘17“'/\ (31 2-8). Reg10n 1%
= Img/mLell H]3] 3—;1.:1-:0] 20 mg/mLell4 PT
0% A% F7HAMZley FAIACE Fo oA = &gts. old wha
el FHFEEY aPTT+ 55 01lmg/mLY-El 20 mg/mL7FA| PBSol H|sl| 2|7
&

AE=EE " L3 A7 AU B T 9 &FH9

i lo bt
de o 3

9
N
¥

He

ol

£

X 2-8. Anticoagulant activity of Persimmon leaf ethanol extracts from Chungdo region 1,

2, 3, 4, 5 based on prothrombin time (PT).

Sample Concentration  Region 1 Region 2 Region 3 Region 4 Region 5
Prothrombin time, PT (sec)

Control PBS 11.6+020°  11.6+0.20°  11.6+0.20° 11.3+0.40° 11.3+0.40°

1 mg/ml  126+110° 134+020° 12.6+055"  13.2+0.35" 11.5+0.15"

25 mg/ml  125:095" 13.6:0.06° 129:0.20"  133:0.35" 11.8+0.25"

PL ethaol g o/ml 124+4130°  134:010°  133:030° 1431085  11.7:0.06°

10 mg/ml  135+150° 1352045°  135:020° 124135 11.7+0.00°

20 mg/ml  137:040° 152:015"  137:035°  13.2:0.30" 12.7+1.65"

Mean+SE. “*Means not sharing a common superscript are significantly different between groups at p<0.05.
PL: Persimmon leaf, PBS is used as blank sample.
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¥ 2-9. Anticoagulant activity of Persimmon leaf ethanol extracts from Chungdo region 1,
2, 3, 4, 5 based on activated partial thromboplastin time (aPTT).

Sample Concentration Region 1 Region 2 Region 3 Region 4 Region 5

Activated partial thromboplastin time, aPTT (sec)

Control PBS 3341225  334+225"  319:1.00°  31.9+1.00" 31.9+1.05°
1 mg/ml  44.2+050° 452+0.02°  454+0.00° 46.4+0.60° 44.3+1.10°
25 mg/ml  463+140% 45.8+170°  459+040°  46.7+0.10° 44.8+0.70°

PL ethanol

be a c be b
onkrack 5 mg/ml  47.6+1.70 46.3+1.70 47.2+0.55 48.1+0.25 45.7+0.35

10 mg/ml  50.1+144° 46.8+135°  49.6+050°  49.4+0.85° 465+0.25°
20 mg/ml  573+140"° 479+1.10° 53974075 = 52.8+0.65" 51.9+2.20°

Mean+SE. “**Means not sharing a common superscript are significantly different between groups at p<0.05.
PL: Persimmon leaf, PBS is used as blank sample.

(2 4 FA4FEE9 AFEEE (Catechin, Epicatechin 3 Epicatechin gallate)

C AT FEEF 2 AZEFHE EF FuAHE vlastr] 98] PT 2 aPTTE 4
A % cathechin?} epicatechin2 5 1
e+ FARgE PT 32 viebd 94, epicatechin
gallatetr &% o8 o2 ¥ G AIZHE AAAFH 2.9 300 uM epicatechin gallate *]
o9 PT %42 PBS thxol Hlsl] feldl o= 22 g50|Us (3 2-10).
O ol9b= EAFHOZ, catechin¥ epicatechin * 2] 2 PTe] #93& F71= AT aPTT+=
TE YEAHE Frhete AFE RS =9 PTY 93 F7kE EEd
epicatechin gallate: 10 UM aPTTE #9 & 08 S7A17]& 2l o2 #ZE S

X 2-10. Anticoagulant activity of major flavonoids in Persimmon leaf based on
prothrombin time (PT) and activated partial thromboplastin time (aPTT)

(A)

In vitro coagulant assay

Sample Concentration PT (sec) al’TT (sec)
Control PBS 134017 3351240
51M 13.6+0.06 35.4+0.62"

10uM 13.5£0.32 35.5+0.59"

Catechin 501M 13.8+0.42 35.5+0.40"
100uM 13.8+0.32 354017

300uM 13.8£0.29 36.0+1.03°
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(B)

Sample Concentration PT (sec) aPTT (sec)
Control PBS 134£0.17 30.8£0.21°
5uM 13.410.32 33.740.06°
10,M 13.4+0.40 3424021
Epicatechin 501M 13.7+0.46 34.3+0.36™"
100M 13.7+0.35 34.9+0.31%
300.M 13.8+0.40 35.1£0.20°

©
Sample Concentration PT (sec) al’TT (sec)
Control PBS 13.4+0.17" 30.820.21°
5uM 13.5+0.06™ 30.840.31°
10;M 13.5+0.29™ 31.9+0.72°
Epicatechin gallate 501M 13.6+0.06™ 335+0.20°
100;M 13.8+0.15™ 34.1+0.00°
300uM 14.0+0.06 34.4+0.40°

Mean=SE. ***Means not sharing a common superscript are significantly different between groups at p<0.05.

PBS is used as blank sample.

o #A FAFEE 9 89 AEED PT 9 aPTT £42 4

1) fA FAFEE

0 A FAFEEY EH SIAZ 517 918 PT AN 9L, =7
A, e FANA T 74 FHAFEESLS BT o7 YA FIALE
A S (F 2-11).

O aPTT+ PTS &4 At LaA A, 8 2 1 T4 FHFEEL A

glol PBS Aol Hlal X ¢EHo=m F7HNYE Aoz AFHUS (E 212). 53
el A 2kE region 65 AT UFE A Y2 §A4 5
TEAA felFoe g PTE Z7HA 7= WH4, region 6 FE5 2 125 mg/mLe] e v &%

dANE PTE £ &Aoo Z7A7]E Zloa zakE]gle.
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¥ 2-11. Anticoagulant activity of Cifrus junos Sieb ethanol extracts based on prothrombin

time (PT)
(A)
Sample Concentration Gujae region 1 Gujae region 2
Prothrombin time, PT (sec)
Control PBS 17.3+0.10° 17.30.10°
100 mg/ml 16.9+0.90° 13.9+0.35°
125 mg/ml 18.741.25° 20.7+1.55"
CJS ethanol 150 mg/ml 20.5+0.40° 22.7+0.90°
extract 175 mg/ml 20.5£0.15° 34.8+1.10°
200 mg/ml 33.7+3.20" 445+175°
250 mg/ml 79.1:5.80" 74.0+3.25"
(B)
Sample Concentration Goheung region 1
Prothrombin time, PT (sec)
Control PBS 17.320.10°
100 mg/ml 9.00+0.00"
125 mg/ml 8.70+1.70°
CJS ethanol 150 mg/ml 11.6+0.50°
wxkact 175 mg/ml 16.2+1.40°
200 mg/ml 33.1+1.75°
250 mg/ml 94.6+1.10°
(©
Sample Concentration Namhae region 1 Namhae region 2  Namhae region 3
Prothrombin time, PT (sec)
Control PBS 17.1+0.15" 17.1£0.15" 17.10.15'
100 mg/ml 13.9+0.85° 10.6+1.35" 16.7+0.25'
125 mg/ml 18.9+0.35° 12.6+0.40% 19.0+0.60°
OIS ethanol 150 mg/ml 18.3+0.70" 15.520.85" 28.5:0.70"
extract 175 mg/ml 26.5+0.65° 16.7+:0.30" 31.240.95°
200 mg/ml 32.0:1.40" 17.0:0.25" 56.910.20°
250 mg/ml 46.2+0.60° 221+1.55" 73.0+0.55"

Mean+SE. ®*Means not sharing a common superscript are significantly different between groups at p<0.05.

CJS: Citrus junos Sieb, PBS is used as blank sample.
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# 212, Anticoagulant activity of Citrus junos Sieb ethanol extracts based on activated
partial thromboplastin time (aPTT)

(A)
Sample Concentration Gujae region 1 Gujae region 2
Activated partial thromboplastin time, aPTT (sec)
Control PBS 46.9+1.25° 469125
- 100 mg/ml 56.0+2.10° 53.5+0.95°
S et b b
g et 125 mg/ml 74.6+2.20 60.9+1.25
150 mg/ml 98.2:1.65" 70.8+1.45"
(B)
Sample Concentration Goheung region 1
Activated partial thromboplastin time, aPTT (sec)
Control PBS 46.9+1.25°
100 mg/ml 59.1+1.70°
CJS ethanol b
astiart 125 mg/ml 86.5+1.60
150 mg/ml 127.8+0.05°
©
Sample Concentration Nambhae region 1 Namhae region 2  Namhae region 3
Activated partial thromboplastin time, aPTT (sec)
Control PBS 48.8+1.15° 48.8+1.15° 48.8+1.15
100 mg/ml 52.5+3.85° 68.8+1.40° 55.6+2.30°
€IS ethanol 155 mg/ml 83.6:2.15° 92.9+1.90° 83.040.30°
150 mg/ml 124+4.10° 125.6+2.60° 110.0+1.10°

Mean+SE. “**Means not sharing a common superscript are significantly different between groups at p<0.05
CJS: Citrus junos Sieb, PBS is used as blank sample

2 §A 43589 AFEZ (Naringin 3 Hesperidin)

O #A4 FAFEE 2¢E #¥ AZEEY ¥ FIANE H
39S, PT9 aPTT 574 23, §A5F4 F280 299 3¢9 AEEZ2 naringin#
hesperidin2 5 1M &= AFE aPTTE PBS tlz=aell Hlal
2-13). PT2] 7% 5 iM~300 uM s =°ll4] naringin® hesperidin®| &< ¢]&] fe]xo=
S7tetA AT AA o2 o fA FAFEE AEZ=EY FEV SUIESFE PTE
F7lete Ao ® vhebd.
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H 2-13. Anticoagulant activity of major flavonoids in Cifrus junos Sieb based on

prothrombin time (PT) and activated partial thromboplastin time (aPTT).

(A)
In vitro coagulant assay

Sample Concentration PT (sec) alPTT (sec)
Control PBS 12.620.00" 30.8:0.21°
5uM 12.3+0.15" 33.9:0.15"
10uM 12.4+0.40" 33.7+0.52°
Hesperidin 501M 12.740.25" 34.1:052°
100pM 12.740.06™ 34.3+0.30°
300uM 13.240.20° 34.5+0.38"

(B)
Sample Concentration PT (sec) aPTT (sec)
Control PBS 12.6+0.00% 30.8+0.21°
5uM 12.310.17° 34.410.26°
10uM 12.3+0.21° 34.4+0.32°
Naringin 501M 12.4+0.15" 34.5+0.38°
100;M 12.8+0.26" 34.4+0.07°
3001M 13.0+0.20° 34.3+0.07°

Mean+SE. **Means not sharing a common superscript are significantly different between groups at p<0.05.
PBS is used as blank sample.

. 4% 3 E ¥

O P4 &5 agonisté] arachidonic acid (AA), adenosine diphophate (ADP) % Collagen
od ol fFr=d Y49 A e FERFHFEE (EAP), 4 FHF=F (EPL), #AFEF
E= (EC)) 783 o] &A= tx flavonoids$] eupatilin, jaceosidin, catechin, epicatechin,
epigallocatechin gallate, naringin % heperidin®] €32 & 2-149t &3, EAP¥ EAP®| ti®
flavonoids$] eupatilin ¥ jaceosidin® YA4A¥ SFEL AAd ol FEH HAaH FF oA
Fo9 Aoz oA L Wi, o5 ADP % Collagend] 28] §53¥ 40 SHEAE 4
2 " XA kS, o Ed AlAlE dHEe} o] EPLY EPLS WX flavonoids?l catechin,
epicatechin! epigallocatechin gallate®} w374 = ECJ9t ECJ tHif flavonoids?! naringin %
hesperidin ol A= AAl e F=H 40 A Fo2¢ 49 3 dAFE e
A (B 2-14).
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H 2-14. Effects of EAP and its major flavonoids on AA-, ADP- and collagen-induced
platelet aggregation.

Agonist-induced platelet aggregation (%)°

Samples®

AA ADP Collagen
Control 86.5 + 5.80 815 = 0.50 87.0 £ 1.73
EAP 1.0 + 0.00%** 745 + 6.50 85.7 + 2.08
Eupatilin 0.7 = 0.58* 780 £ 12.00 83.0 £ 1.00
Jaceosidin 1.0 + 0.00*** 855 + 0.50 83.7 + 0.58
EPL 1.0 = 0.82%* 76.5 £ 0.50 823 £ 8.62
Catechin 1.0 = 0.00% 74.0 + 4.00 86.7 + 0.58
Epicatechin 1.3 & 0.58% 61.5 + 7.50 827 + 1.53
Epigallocatechin gallate 1.0 + 1.00%* 81.5 + 1.50 85.0 = 1.00
EC] 1.0 + 0.58%** 68.5 + 7.50 81.0 + 8.66
Naringin 1.0 + 0.00%* 77.0 = 1.00 81.7 + 0.58
Hesperidin 1.3 + 0.58* 780 + 6.00 83.7 + 0.58

Data represent the mean+S.EM. **5<0.001 vs control, DMSO was used as the control. “EAP (ethanol extract of
Artemisia Princeps Pampanini), EPL (ethanol extract of persimmon leaves), EC] (ethanol extract of Citrus junos
Tanaka), 1.0 mg/mL; eupatilin, 10 1M; jaceosidin, 10 yM. Concentration of agonists: AA (0.5mM), ADP (5uM),
collagen (10ug/mlL).

PNormal range of agonist-induced platelet aggregation (%) AA (74-99), ADP (69-88), Collagen (70-94). AA,
arachidonic acid; ADP, adenosine diphosphate.

o, §4% @4 #AY biomarker TX ¥R

(1) TXB; Tx9) "X 9%

O "as S Y7 @ a&HFE FEsle dEE<e =49 thromboxane Az (TXA2)E =
Asl7] $18 2+ % thromboxane B, (TXB) 55 S45l3 =

C EAPE= 001 mg/mLY-E = ¢#£F0E TXB, ¥EF T4AZIoW, EAPe W=
flavonoids$] eupatilin? jaceosidin® 0.5 uMHF-E #2208 TXB, ¥55 A4LAFHS. 1T
al, EPL2- 05 mg/mL¥-B #&2o=E TXB, $5F Z4A71oH, EPLe| tHE flavonoids?!
catechin % epigallocatechin gallate> 1 UM F], epicatechine 5 pMFE #2425 TXB;
FTEE TA2AFHS. od vlE ECJE 001 mg/mLEE FFHO = TXB, 555 UAAZHI
ECJ®] W3 flavonoids?! hesperidin ¥ naringin?- ¥5F 05 iMY5-E §f2/3 08 TXB, ¥5%
2N ALE ANHIS (LY 23).
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19 2-3. Effect of EAF, EPL, ECJ] and their major flavonoids on TXB: generation,
Data are the meantSEM. *p<0.0l wvs concentraton of 0 yM. EAP, ethanol extract of Arfemisia Princeps
Pampanini; EPL, ethanol extract of persimmon leaves; C, catechin; EC, epicatechin; ECG, epigallocatechin gallate;
EC], ethanol extract of Citrus junos

sPselectin 552 Z+4AA L,
E ZrAAFoed, EPLe U=



flavonoids % catechin® 05 pMEH F5 9o £4E gP-selectin 555 aAZHow,
epicatechin<- 10 uM¢°] 4], epigallocatechin gallatey™ 30 uMe| 4| sP-selectin 55 & FoH o=
ABA AL, =, ECJE 01 mg/mLTH #2302 gPselectin 555 T2 o, ECIY
) 3% flavonoids?] naringin 0.5 pM¥ H, hesperidin> 1 yMY H sP-gelectin =& 94
L2 TaAA ol tiE =0 sPselectin S R} ZAslA A ALz A A
£ (1 24).
(A)
60 60
M Eupatilin OJaceosidin BEAP
Eﬂ) :50
3 Eelm B =»
g’-ﬂo mw : ////E / % ?% ' _
S .%30 " g/é % ?/%//5 % % ?/'/;
20 220 / N .
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] 0.5 1 5 10 30 0 0.01 0.1 0.5 1 2
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E w0 E
E=) Dao 7
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% w0 Qw0
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a u 7 /’ '//“, 1 1
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(©
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1% 24. Effect of EAP, EPL, ECJ] and their major flavonoids on sP-selectin generation.

Data are the meantS.EM. *p<0.01 vs concentration of 0 pM. EAP, ethanol extract of Arfemisin Princeps
Pampanini; EPL, ethanol extract of persimmon leaves; C, catechin; EC, epicatechin; ECG, epigallocatechin gallate;
EC], ethanol extract of Citrus junos.
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H}, Bleeding time Y| X

O EAP, EPL % ECJ¢} ©|E2 WE flavonoids &3&+ control (PBS)iel Y&l bleeding
time2 o F o ZF7A7]S. 53], EAP, EPL ¥ ECJ] % EAPi9] bleeding timeo] 714 %

7HE S (E 2-15).

F 2-15. Effects of EAP, EPL, ECJ] and their major flavonoids on Bleeding time

Bleeding time (s)

80.67 + 4.33

151,40 + 15.50%
141.33 + 10.86"
136.75 + 14.56*

124.00 + 11.95*
133.00 + 13.55*
132.75 + 10.95%*

140.80 + 12.20*

+

139.40 + 13.42*

+

121.60 + 12.09*

133.75 + 14.70*

Sample Concentration
PBS*

EAP 40mg/kg
Eupatilin 10mg/kg
Jaceosidin 10mg/kg
EPL 40mg/kg
catechin 10mg/kg
epicatechin 10mg/kg
epicatechin gallate 10mg/kg
EC] 40mg/kg
Naringin 10mg/kg
Hesperidin 10mg/kg
Asprin 30mg/kg

222,60 + 6.04**

Data represent mean+S.EM. *p<0.05, *p<0.01, **p<0.001 vs control. EAP, ethanol extract of Arfemisiz Princeps
Pampanini; EPL, ethanol extract of persimmon leaves; EC], ethanol extract of Citrus junos Tanaka. *Phosphate

buffered saline (PBS) is used as control. "Aspirin was used as positive control.

- 103 -



3. Alixt FE4Y A74% AH

(1) 83 &3 Az vla

o 2 Holz F4%t 95 F, PL, CJS, SJL 9 SJH2| WelAd 9l &1 &3 Al~gle)] v]F]
= 9L 543817 918 PTe} aPTT 43S JP819S
O PT$ aPTT+ HFD+Ro] ®l&] PL 2 N37olAqr foAoerw Z71E9e. b GBT&

HFDell Hlsl aPTTRE #7298l o5 S7HAZ = (3£ 2-16).

X 2-16. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on
anticoagulant activity based on PT and aPTT in rats fed high-fat diet for 9 weeks.

PT aPTT
HFD 1298 + 0.16 11.92 + 0.58
PL 13.80 + 0.36* 16.33 = 042*
CJs 1294 + 0.19 13.01 + 0.25
SJL 13.64 + 0.28 13.04 + 0.32
SJH 13.52 + 0.54 12.69 + 0.56
GB 1296 + 0.32 14.05 = 0.36*
N-3 14.70 + 0.85* 14.78 = 0.86*

Data represent the meantS.E.M. *p<0.05 vs control. HFD was used as the control. PT, prothrombin time; aP’TT,
activated partial thromboplastin time.HFD, high-fat diet (20% fat1% cholesterol); PL, (HFD+0.5% Persimmon
leaf); CJS, (HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high);
GB, (HFD+0.5% Ginko biloba); N-3,(HFD+2.5% Omega-3).

(2 &% ¥4 #E vpojenpAd U= ¥

(1) Serotonin % H|
ZS fAs= FF2HEAQ serotonin®] A =T
A

O 849 $Xd 9% gH =
Aib, 4% R A7) BETC] €% serotonin 5+ HEDT O vl8l] 93¢l xfolz} glglont,

PLi2 HFDwell vlsl| Zashes ddFes Rids (LE 2-5).
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Serotonin
140

120 | b ab ab ap  ab
100 | 2P

(ng/mL)

HFD PL CJS SJL SJH GB N3
Group

38 2-5. Effect of dietary supplementaton of PL, CJS, SJL, SJH, GB and N-3 on
serotonin generation in rats fed high-fat diet for 9 weeks,

Data are mean+SE. ""Meanz mot sharing a common superscript are significantly different among the high-fat
diet-fed groups at p<0.05. HFD, high-fat diet (20%fat, 1%cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus juncs sieb); SJL, (HFDH0.05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high); GB,
(HFD+0.5% Ginkobiloba); N-3, (HIFD+2.5% Omega-3)

(‘h) TXB, &= Hl=
O BT £ 2% WP 34 FUHE JEHY T3 Thromboxane A (TXA)YE 3
Ast7] Al AT A4 Thromboxane B; (TXB) & =& =43t H 2.

C TXB;Y &% F=€ vlzd Zd4d: tgd Zg (Od 2-6) PL, CJS ¥ SHT €3
TXB; = =% HFD T =3
To] H 3] TXB: =71 A3= 3

HFD PL CJs SIL SIH GB N-3

Group

¥ 2-6. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on TXB:
generation in rats fed high-fat diet for 9 weeks,

Data are mean:SE. *“Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05. TXB, thromboxane By HFD, high-fat diet (20%fat, 1%cholesterol); PL, (FIFD+).5%
Pergimmon leaf); CJS, (HFDH).5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15%
Sajabalssuk high); GB, (HFDH.5% Ginkobiloba); N-3,(HFD+2.5% Omega-3),



(™) sP-selectin == H|w

C BAF 7 leukocyte2}t2] adhesions 173l soluble P-selectin (sP-selectin)®] B4 =&
4% 23, B4 sPselectin®] T FHH =T NITA HFDE S Bls] fe{do=
7ASES (28 27).
sP-selectin
60
50 F oy b b b b b
40 2

HFD PL cls SIL SIH GB MN-3
Group

13 27. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on sP-selectin
generation in rats fed high-fat diet for 9 weeks.

Data are meentSE. "Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05. aP-selectin, soluble P-selecting HFD, high-fat diet (20%fat, 1%cholestercl); PL,
(HFD+05% Persimmon leaf); CJS, (HFD+05% Citrus junos sieb); SJL, (HFD+305% Sajabalssuk low); SJH,
(HFD+0,15% Sajabalssuk high); GB, (HFD+0.5% Ginkobiloba); N-3,(HFD+25% Omega-3).

@) Az, AT FT7F 2 Aol AHF via
o A4 25745 PL, (5, SIL, S]H, GB % N3 2= T2 AFc] F7let7] A2rst@E ot
AH 7|7t =9k A FL RE TR AR RET A HFDF HE] Solide ztates] agps

C AT 271% 2 o] HAF TP TE Tusx BTN HEDTO Hs| f9de e
WA G (E 217)

600 —t— HFD
- 500 r ——— P L
=2 S
£ a0
=] siL
@ 300
i SIH
'g 200 | ——GB
M 400 | —i—N-3
0

o 2 3 4 s 7 8 9

Feeding duration (weeks)
3% 2-8. Change of the body weight for 9 weeks in SD rats fed high-fat diet with PL, CJS, SJL,
S5JH, GB and N-3 supplement.
HFD, high-fat diet (20% fat1% cholestercl); PL, (HFD+0.5% Persimmon leaf); CJS, (HFDH).5% Citrus junos sieb);
SIL, (HFDH0.05% Sajabalssuk low); SJH, (HFDH).15% Sajabalssuk high); GB, (HFD+05% Ginko biloba);
N-3,(HFD+25% Omega-3).



¥ 2-17. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on body weight, body weight gain and food intakes in
rats fed high-fat diet for 9 weeks.

HFD PL CJs SJL SJH GB N-3
wi?;t‘*(‘;‘)’y 18567 + 263 17293 + 1061 17299 + 1026 17388 = 1070 17436 £ 1091 18205 + 424 18185 + 449
&‘;‘i’éhf"(‘g 53193 + 1239 53234 + 1214 54958 + 980 52522 = 2012 52385 + 1341 52634 + 1749  529.01 = 1421
é}‘fi‘a%ai“ 578 + 0.23 6.03 + 0.19 634 + 028 564 + 037 581 = 023 558 + 0.29 593 + 021
fg/"ga;;‘“ke 19.15 + 0.64 19.24 + 0.73 19.74 + 0.51 2054 = 0.59 18.89 + 0.94 17.85 + 0.42 20.01 = 0.88

HFD, high-fat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15%
Sajabalssuk high); GB, (HFD+0.5% Ginkobiloba); N-3,(HFD+2.5% Omega-3).
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@ 29 AFF 47 FA "z

o2 v Jehgre, 98 fAxg 24 T
WA A 24 $AE L, SJH GB 3 N-37]

=

o {t=A e HFDw| W& SJL, GBwol A £
N-3T-0ll 4] $-o] & 0.5t wholg om, 1L
>

o

i
SR )

A AW (visceral fat)e] FA= SLielA FolFo = v veES. A0S #42,
g3 FeAtE He F WAL FAl= HFDwol Ha) §JL, §JH 2 GBrolA
| |EHAS, 1Y AFH AR 23, A0 JaAYy 224 9 Ay 229 7
TZF zpel7t glle (B 2-18).
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3 2-18. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on the organ and adipose tissue weights in
rats fed high-fat diet for 9 weeks.

HFD PL CJs SJL SJH GB N-3

(g/100g body weight)

Liver 439 + 015° 411 + 0.08® 420 + 011 401 + 012* 439 + 014® 397 + 010° 406 + 0.09"

H
+

kidney 053 + 001" 049 + 0.00° 051 + 0.00® 053 + 0.00® 053 + 0.01° 054 + 0.00®° 051 + 0.00°

H-
H-

Interscapular BAT 0.07

H

0.08 0.06 + 0.04 0.08 + 0.14 007 £ 014 0.07 = 0.25 0.08 + 0.18 0.07 = 0.13

Interscapular WAT 046 = 0.04° 035 + 0.03* 038 + 003 041 + 002 040 + 002" 042 + 002" 036 + 0.03"
Epididymal fat 326 + 018° 292 + 012 288 + 0.10® 262 £ 019" 259 + 019 275 + 017* 272 + 0.12°
Perirenal fat 092 + 006 089 +004 08 +006 082+010 081 =007 080+ 007 086 + 0.05

Mesentric fat 144 + 0.12 1.38 + 0.08 1.29 + 0.05 123 £+ 014 124 = 011 1.20 = 0.08 1.40 = 0.09

H

0.15 289 £ 0.17 3.02

H

Retroperitoneum fat 2.82 017 272 + 019 282 + 013 267 + 014 274 + 0.17

Subcutaneous fat 316 + 021° 280 + 019 275 + 021 239 + 022° 254 + 017 232 + 0.11* 296 + 0.29*°
Visceral fat 862 + 037° 808 + 033 799 + 034® 703 + 053 724 + 039%° 742 + 041* 771 + 036"
Total WAT 12.25 + 051° 11.29 + 051* 11.16 + 053 973 + 075° 10.00 + 0.54° 10.10 + 1.55*° 11.09 + 1.98%

Data are meantS.E. ®Means in the same row not sharing a common superscript are significantly different among the high-fat diet fed groups at p<0.05.
HFD,high-fat diet (20%fat, 1%cholesterol); PL, (HFD+0.5% Persimmon leafy; CJS, (HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH,
(HFD+0.15% Sajabalssuk high); GB, (HFD+0.5% Ginkobiloba); N-3,(HFD+2.5% Omega-3)
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(G) ¥ X4 ¥= vz

4% FHRAA BET FAAE TEE HFDFC Hl8] Ael7t gidled, 83 2824
FEE PL SL, SJH % N3TolAM fodos @ 55 Jeusls. LDLY ¥F 55
FE Fo|A] HEDIC H&l fe@Ao=w vtolzgon o= Non-HDL-Z# 28 E2 A3 2
B olold HAE e BiS EF FEARIY vEE ST N3ToA foFow
A SAEHUS (F 219).

rlr O

O PL, SIL¥# N-37#¢ A% 84 olZAdd B ¥& A3E HFon, PLT2 TAd of=x
AW Al w29 27 A5 BEYS. THEsY 91842 Apo-A I/apo B HIE YA &
= oA HFDw el &l YolAe= Aaks S, 45 FELA 5 PL 9 444 A5
Ao A¥tdo g 7l %t Ao g AN 5 AS (3 2-19).

- 110 -



F 2-19. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on plasma lipid profiles in rats fed high-fat

diet for 9 weeks

HFD PL CJs SJL SJH GB N-3
Triglyceride (mmol/L) 120 + 023 101 £ 021° 128 = 025" 1.09 = 0.20° 114 = 029" 134 + 017° 095 + 0.25°
Total-C (mmol/L) 288 + 073° 226 + 022 257 + 036® 221 + 0.62° 215 = 057° 243 = 050" 1.89 + 0.45°
HDL-C (mmol/L) 037 + 0.05® 038 + 0.07°° 036 + 0.06® 032 + 0.04° 042 = 010 043 + 014° 037 + 0.03%
Non HDL-C (mmol/L) 270 = 1.03* 196 + 008 204 = 040" 163 + 035° 181 + 065 200 + 047 155 + 1.05
LDL-C (mmol/L) 229 = 097° 145 + 023 146 = 035° 114 + 031° 129 + 055° 141 + 038 111 + 0.30°
Free fatty acid (mmol/L) 078 + 0.10° 075 + 0.10° 052 = 016 068 + 010 076 + 0.14° 070 + 014* 057 + 0.16%
Phospholipid (mmol/L) 152 + 036° 143 + 010" 142 + 020® 128 + 0.25° 139 = 020" 145 + 030° 119 + 0.17°
Apolipoprotein-A I (mg/dL) 837 + 1.07°° 802 + 092 854 + 130 867 + 1.00° 853 = 0.88°° 867 + 1.00® 748 + 0.88°
Apolipoprotein B (mg/dL) 1034 = 0.99° 839 + 1.21° 972 + 067 847 + 292° 1134 + 1.61° 947 = 156 820 + 1.09°
HTR (%) 1393 + 378 1492 + 083 1527 + 419 1641 = 390 1795 + 670 1687 + 3.85 20.15 = 3.00
AI 661 £ 238 572+ 037 599+ 199 533 +130 528+245 524+ 175 402 + 0.73
Apo-A 1/ Apo B 084 + 010  1.01 =010 089 + 020 107 + 034 074 + 013 090 014 094 + 018

Data are meantS.E. **Means in the same row not sharing a common superscript are significantly different among the high-fat diet fed groups at p<0.05.
HFD, high-fat diet {20%fat1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.5%Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH,
(HFD+0.15% Sajabalssuk high); GB, (HFD+0.5% Ginko biloba);N-3,(HFD+2.5% Omega-3). C, cholesterol; Non HDL-C=(Total-C)-(HDL-C); LDL-C,
(Total-C)-(HDL-C)-(triglyceride/5); HIR, (HDL-C/Total-C)x100; Al, atherogenic index, (Total-C)-(HDL-C)/(HDL-C).
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6) =2 AdHF vin
O 4% FEALA BETd AT A= FHAL, FY92HE 2 FEATY $FLS HFDZ
Bl foFl Z2AE vl A Gk e $4AEY] §F2 N3TeA HFDE Hl
3 fFoHer A oH 43 FRAA RITAAE FAFHR ZAhste A¥e BAE
(29 29).

(A)

Hepatic Fatty acid

mmol/g liver
(=] - N - = (2] o -~ co

HFD PL s SIL SIH GB N-3

(B) ©

Hepatic Triglyceride Hepatic Cholesterol

mmol/g liver
mmolig liver

HFD PL s SIL SIH GB N-3 HFD PL cls SIL SIH GB N-3

19 29, Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on the
hepatic lipid levels in rats fed high-fat diet for 9 weeks.

Data are mean:S.E. "Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05. HFDhigh-fat diet (20%fat, 1%cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high); GB,
(HFD+0.5% Ginkobiloba); N-3,(HFD+2.5% Omega-3).
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(7) % cytokine ¥ % vz

O TS} YHE FX8k= MCP-1 55 4% T HAA BESF F SJHT 4 HFDT | 8]
& foAe g 7445192, Interleukin 10 F == SJLE A HFDZC vl8] F-24 02 =oli
+. @7 interleukin-18 ¥ TNF-o F5+ 42 YA AT, FELA B Tl 23
1 HFD ol vle] RolAl= A8S eSS (28 2-10).

Interleukin-1 beta MCP-1
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ab ab

.EJ 500 —Elmm - ab ab
B ) { a =
a 400 & 2000 ]
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0 0
HFD PL cls SIL SIH GB N-3 HFD PL s SIL SIH GB N-3
Interleukin 10 TNF-alpha
5000 1000
4000 800 |
a
= 3000 | ah ab =1 500
%1 ab ab E
2000 | ab 2 a0
b
1000 200
0 0

HFD PL cls SIL SIH GB N-3 HFD PL Cls SIL SHH GB N-3

19 2-10. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on other
cytokines in rats fed high-fat diet for 9 weeks.

Data are meantS.E. *Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05. HFDhigh-fat diet (20%fat, 1%cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high); GB,
(HFD+0.5% Ginkobiloba); N-3,(HFD+2,5% Omega-3).



(8) Leptin, resistin, adiponectin ¥ = ¥ Leptin:Adiponectin (L:A) ratio B]X

0 8% leptin =% YL ¥ N394 HFDT #vl3] feoldom dolgon oz $4
A4 =3 FoldL gAUAT dolAE AFgE 1Y, % ghrelin =& PL BF7A% &
ooz FrIslEen (S5+¥3 SHT = HFDT vl&) Sr7iskes A9s Y-S, 34,
adiponectin €74 %=+ Z& oA w23 Aol7t g9 leptinadiponectin ratio= PL,
SJL, SJH 2 N-3w-°] HFDw ol vls] fol& o2 UA AAHIS (L3 2-11).

Adiponectin Leptin
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15 800 - b .
a ab ab ab
= < 600 | a
Epl E a
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0 0 - N | —— S T - _—
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L:A ratio Ghrelin
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60
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£ g b i b
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c 4 b

HFD PL cs SIL SIH GB N-3 HFD PL as SIL SIH GB N-3

3% 2-11. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on leptin,
ghrelin, adiponectin and L:A ratio in rats fed high-fat diet for 9 weeks.

Data are mean:S.E "Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05. HFDhigh-fat diet (20%fat, 1%cholesterol), PL, (HFIH0.5% Persimmon leaf), (]S,

(HFD+05% Citrus junos sieb); SJL, (HFD+).05% Sajabalssuk low); SJH, (HFD+0.15% Sajabalssuk high); GB,
(HFD+0.5% Ginkobiloba); N-3,(HFD+2.5% Omega-3).



(9 =49 P& uzn

o =A FEHMe FTHoT WP AT, HIDTIA A% Be 7o 2xo B2
e, T8 AMTY 2T g T v = Aes JEye. 89, 45 FRL F PL
ZelA AT 277 A% HaR ALE e (29 212), o8 ® d=A9) WHsd wa
2de BEAe AA BF Ao 448 Aoz ANFYL,

3% 2-12. Effect of dietary supplementation of PL, CJS, SJL, 5JH, GB and N-3 on
hepatic morphology in rats high-fat diet for 9 weeks.

HFD, high-fat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); (J3, (HFD+0.5% Citrus juncs sieb);
SIL, (HFD+0.05% Sajabalssuk low); SJH (HFD+0.15% Sajebalssuk high); GB, (HFD+0.5% Ginko biloba); N-3,
(HFD+25% Omega-3)

Representative photomicrograhps of liver are shown at x200 magnification.



10) A=A Yelda vu

0 4% FHAA 2E ¢ AWATY =77} HFDTA Hls) 2& zlos BAHYUL. 53,
SHT2 AWAT 2717 743 e Ae Aos BIEYL (1 213). oldT AAE 2
NYAY 2% FF Aste FASAL.

ii

1% 213. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on white aipose
tissue morphology in rats fed high-fat diet for 9 weeks.

HFD, high-fat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.5% Citrus junos sieb);
SJL, (HFD+0.05% Sajabalssuk low); SJH(HFD+0.15% Sajabalssuk high); GB, (HFD+0.5% Ginko biloba); N-3,
(HFD+2.5% Omega-3)

Representative photomicrographs of epididiymal WAT are shown at x400 magnification.
(11) Tt=F o] AAQA AE B4 FAR A= 9%

Zzde] Aud 4 BE 54 BAE vz ARE F 2209 2L Azde #4 m5a
Fatty acid synthase(FAS), Malic enzyme(ME) ¥ Glcose-6-phosphate dehydrogenase(G6PD)
H4 345 24 45, FAS @4 5= HFDT Hla] 459 FHAA HETAA Fod2
olAl =

ME 284 =% 45 EFT°| HFDT H§ #Fod ez gaE%s,

G6PD &3 =& ME 274 =9 - AF5HA HEDZ 4 vl &l & BEFdA Ao g stobgd 2,
b2z o] Aukak 8 AH §4-9] carnitine palmitoyl-CoA transferase (CPT)S| &4 24
Ha gd3tes F9 &+ CPT 245= OB 2 gLToA F2 4= YW= E3 PLT
S SHT 2| CPT 274 == HFDT Y Hl&] F2 A<l Aol= g, 32 A= FIHS =
o +x28 FHAAE Fdd #ofsts E2-9 phosphatidate phosphohydrolase (FAP) 24 =
Hlal A= & 2-209 25 PAP 2AHEE 4F FH&A 25T F SHICOA g4z &
olzlon, E FHAA] HFFAs HopAe A BEE -
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X 2-20. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on the hepatic lipid-regulating enzyme
activities in rats fed high-fat diet for 9 weeks.

HFD PL CJs SJL SJH GB N-3

Fatty acid synthase (umol oxidized/min/mg protein)

81.22 + 17.05° 46.27 + 859 31.39 + 355" 31.44 + 281" 3724 + 672 4472 + 428° 2600 + 3.40°

H+
H+

Glucose-6-phosphate dehydrogenase (nmol/min/mg protein)
145.06 + 13.04° 112.07 + 10.35° 60.74 + 556 86.73 + 825° 8878 + 10.44*® 80.01 + 12.87°® 81.05 + 12.13%

Malic enzyme (nmol/min/mg protein)

167.44 + 3344%° 9980 + 504" 7519 + 3.83° 68.03 + 4.73° 7820 + 470 11955 + 13.57° 99.05 + 7.87"
Carnitine palmitoyl-CoA transferase (nmol/min/mg protein)
2061 + 324 1049 + 240* 925 + 1.83° 9.00 + 1.60° 12,01 + 217 1747 + 136 2424 + 2.,02°

Phosphatidate phosphohydrolase (umel oxidized/min/mg protein)

051 + 0.02° 0.40 + 0.02° 042 + 0.02*° 049 + 0.02° 0.49 + 0.02° 050 + 0.03° 049 + 0.01°

Data are mean+S.E. **Means in the same row not sharing a common superscript are significantly different among the high-fat diet fed groups at p<0.05.
HFD, highfat diet (20%fat,1%cholesterol); PL, (HFD+0.5%Persimmon leaf); CJS, (HFD+0.5%Citrus junos sieb); SJL, (HFD+0.05%Sajabalssuk low); SJH,
(HFD+0.15%Sajabalssuk high); GB, (HFD+0.5%Ginko biloba); N-3,(HFD+2.5%Omega-3).
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(12) AF=Fe AFA B L B4 X vl I

o A = A FA BYH Eh

#4120 FAS, ME 3 G6PDS] 4 #4

SIH oA #Fo 2o vobH &
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F 2-21. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on the Epididymal lipid-regulating enzyme
activities in rats fed high-fat diet for 9 weeks.

HFD PL qJs SJL SJH GB N-3

Fatty acid synthase (umol oxidized/min/mg protein}

321.20 + 39.15° 26748 + 17.74™ 28220 + 39.42°° 22923 + 22.87° 22447 + 2829° 238.86 + 22.71°° 22032 + 23.49°
Glucose-6-phosphate dehydrogenase (nmol/min/mg protein)

2865 + 494" 1990 £ 399° 1546 + 507°  14.00 + 423° 1063 + 1.62° 2158 + 215° 1634 + 3.65”
Malic enzyme (nmol/min/mg protein)

084 + 011° 064 + 0.08° 0.55 + 0.06° 073 + 017° 101 + 013° 081 + 013 056 + 0.06°
Carnitine palmitoyl-CoA transferase (nmol/min/mg protein)

9.20 + 256" 1541 + 341" 2440 + 492" 1991 + 306" 2242 + 358" 1813 = 426™  16.90 = 4.40™
Phosphatidate phosphohydrolase (umol oxidized/min/mg protein)

78.09 + 957 7198 + 6.06°° 59.74 + 10.64 5670 + 726 4963 + 2.81*° 5848 + 563F 6210 + 2.85°

Data are meantS.E. ®Means in the same row not sharing a common superscript are significantly different among the high-fat diet fed groups at p<0.05.
HFD, high-fat diet (20%fat,1%cholesterol); PL, (HFD+0.5%Persimmon leaf); CJS, (HFD+0.5%Citrus junos sieb); SJL, (HFD+0.056%Sajabalssuk low); SJH,
(HFD+0.15%Sajabalssuk high); GB, (HFD+0.5%Ginko biloba); N-3,(HFD+2.5%0Omega-3).
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(13) €% GOT ¥ GPT &4 =S 58 =3 EY9 A= 9F

Cc 7+=4 AFE=A glutamic oxaloacetate transaminase (GOT) % glutamic pyruvate
trasnminase (GPT)E =43 Ax+= 17 2149 25 €4 GOT Y =& HFDT dls]
s, GB Bl N3TolA felde= vgton, GPT 4=+ HFD= | Hls| SJHT AT

oo dge,

GOT GPT

200

Karen/mL
Karen/mL
o

HFD PL cis SIL SIH GB N-3 HFD PL cls SiL 5IH GB N-3

19 2-14. Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on plasma
GOT and GPT activities in rats fed high-fat diet for 9 weeks.

Data are mean:S.E. ®Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05.HFD, high-fat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH (HFD+0.15% Sajabalssuk high); GB,
(HFD+0.5% Ginko biloba); N-3, (HFD+2.5% Cmega-3). GOT, glutamic oxaloacetate transaminase; GPT, glutamic
pyruvate transminase.
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(14) PL, CJS, SJL ® SJHe| 2]o] RFo] Feo| FAA U vy wXE= FT ¥4

O TXAE AA3hs 549 COX29 o@-2 §JLFe| HFDYd vl8] fofoz Zr4aH i,
serotonin transporter (SERT) 232 HFDw <l 8] PLEA 2|8 0% 2olflw. Selectin-P
(SELP)= HFDw ol Hla) N3T N4 f4 ztolE BHE (T8 2-15).
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1% 2-15, Effect of dietary supplementation of PL, CJS, SJL, SJH, GB and N-3 on arofa
mRNA expression related to rats fed high-fat diet for 9 weeks.

Data are mean+S.E. “Means not sharing a common superscript are significantly different among the high-fat
diet fed groups at p<0.05.HFD, high-fat diet (20%fat, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus junos sieb); SJL, (HFD+0.05% Sajabalssuk low); SJH (HFD+0.15% Sajabalssuk high); GB,
({HFD+0.5% Ginko biloba); N-3, (HFD+25% Omega-3). COX2, cyclooxygenase-2; SERT, serotonin Transporter;
SELP, selectin P,
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¥ 2-22, Effect of dietary supplementation of PL, CJS, S], MO and MT on anticoagulant
activity based on PT and aPTT in C57BL/6] mice fed high-fat diet for 10 weeks

PT aPTT
ND 1027 + 036 53.77 + 151
HFD 837 <+ 058° 4090 <+ 290"
PL 917 + 033" 5115 + 1.52°
CJs 918 + 027° 4127 + 047"
SJ 925 + 018" 4555 + 311°
MO 10.08 =+ 0.58° 4975 + 3.15
MT 920 + 007" 4438 + 1.82%

Data are meanS.E. Significant differences between HFD versus ND are indicated; *p<0.05. ®Means in the same
row not sharing a common superscript are significantly different among the high-fat diet fed groups at p<0.05.
ND, normal diet; HFD, high-fat diet (20% fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf);
dJs, (HFD+0.1% Citrus junos sieb); SJ, (HFD+0.05% Sajabalssuk); MO, (HFD+).5% Persimmon leaf+0.1% Citrus
junos sieb); MI, (HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb); PI, Prothrombin time; aPTT, activated
partial thromboplastin time.
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19 2-16. Effect of dietary supplementation of PL, CJS, 5], MO and MT on Serctonin in
CH7BL/6] mice fed high-fat diet for 10 weeks
*Means in the same row not sharing a common superscript are significently different among the high-fat diet

fed groups at p<0.05. ND. normal diet HFD, highfat diet (20% fat, 0.25% cholate, 1% cdholesterol); L,

(HFD+0.5% Persimmon leaf); CJS, (HFDH1% Citrua juncs sieb); 5], (HFDH.06% Sejebelasuk); MO, (HFDHO.5%
Persimmon  leaf+)1% Citras juncs sieby; ML, (HFD+0.3% Persimmon leaf+01% Citus junos sieb); P,
Prothrombin fime; aPTT, activated partial thromboplastin time,

ug/mL
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1% 217, Effect of dietary supplementation of PL, CJS, 8], MO and MT on TXB; in
C57BL/6] mice fed high-fat diet for 10 weeks

Data are meaniSFE. Sipnificant differences between HFD versus NI are indieated: **p<0.1. ND, normal diet;
HFD, high-fat diet 20% fat, 025% cholate, 1% cholesterol); FL, (HFDH15% Pemsimmon leaf); CJS, (HFD+11%
Cirus junos mieb); 5], (HFDHO.05% Sajebalssuk); MO, (HFDH).5% Persimmon leaf+0.1% Citrus junes sieb); MT,
(HFDH3.3% Persimmon leaf+0.1% Clirus junos sleb); TXB;, Thromboxane B,

X

pe/mL

Tl



3} sP-sclectin ¥ X H|®R

0 YAHI leukocyesl] adhesions w73t soluble P-selectin (sP-selectin)®] 7 ¥ =&
T4% A5, €% aPselectin®] == PL= MTT? HFDT 9l A8l #2ldoz Fashsis,
ol dEE7 BEFTe HDTEW dishs A%E E4F (29 218).
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ND HFD  PL cis 5 MO MT
1% 2-18. Effect of dietary supplementation of FL, CJS, 5], MO and MT on sP-seleciin
in CS7BL/A] mice fed high-fat diet for 10 weeks
Datn are mezniSH Spnificant differences between HFD versue ND are indicated; "p<0.05. NI, normal diet;
HFL, high-fat ciet (20% fat, 0.25% cholate, 1% cholestercl); FL, (HFDH)5% Persimmon leaf); OS5, (HFDH)L1%

Cltrus funos sieb); SJ, (HFD+0.05% Sejebalssuk); MO, (EIFD+05% Ferstmmon leaf+0.1% Cltrus fumoe sieb); MT,
(HFD+0.2% Persimman Jeaf+0.1% Cltrus Junos sleb); sP-selectin, soluble P-selectin.

pg/mL
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HE 2-23. Effect of dietary supplementation of PL, CJS, S], MO and MT on body weight,

body weight gain and food intakes in C57BL/6] fed high-fat diet for 10 weeks

Initial Bod Final Body BWG Food
Welght(g;’ Welght(g) (g/days) Intake(g/day) FER

ND 21.87+0.32  28.65+075  0.09+0.01 3.94:0.17 0.02+0.00
HFD 2291+0.39  3232+096 * 0.14+0.01™  295:0.117*  0.05£0.00"*
PL 21.99+037  29.15+1.15%  0.10+0.01° 3.21+0.10° 0.03+0.00°
CJS 2181035  30.63:1.14°  0.13:+0.01% 3.01+0.09* 0.04+0.00°

SJ 22144036  30.72+1.12%°  0.12+0.01% 311+0.15™  0.04+0.00°™
MO 2252+0.36  3040+1.05°  011+0.01  311x0.09®  0.04:0.00™
MT 2257+037  28.38+0.80°  0.10+0.01° 3.01+0.05® 0.04+0.00™

Date are mean+S.E. Significantly differences between HFD versus ND are indicated; *p<0.05, **p<0.01,
#2n<0.001. **Means in the same row not sharing a common superscript are significnalty different among the
high-fat diet fed groups at p<0.05. ND, normal diet; HFD, high-fat diet (20% fat, 0.25% cholate, 1% cholesterol);
PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.1% Citrus junos Sieb); 5], (HFD+0.05% Sajablassuk); MO,
(HFD+0.5% Persimmon leaf+0.1% Cifrus junos Sieb); MT, (HFD+0.3% Persimmon leaf+0.1% Cifrus junos Sieb);
BWG, body weight gains per day; FER, body weight gain/Food intakes per day.

@ 99 AFF A7 FA "=

O {+ =4 FA+= HFDel Hlsl PL, MO Z1&|a MTw oA Fol Ao 2 v viebsts.

O 2ol A A BEIE AR, HFD 2 A4E ZAx% AzE g7
BHE ALY 2E Bod #WAxy 22 77| (Epididymal fat, Perirenal fat, Mesentric fat,
Retroperitoneum fat, Subcutaneous fat)y= NDirol] M3 F-oHo 8 FVIAIFH T, FRLAA &=
At F PL, MT+2 A= Z2AA g 42305 A5 25 Rl #H4A8 =224 7
S HFDT o fold 08 e zAE, WA A= PL, (S, S, MO 183 MTT =59
Al HFDw ol Hlsl| #o|#A o8 Zrastda, & H4AY =4 F7|+= PL, MO 2 MT+*¢| HFD
aol] Wlel o Ao R AAsials (3 2-24).
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I 2-24, Effect of dietary supplementation of PL, CSJ, S], MO, and, MT on the organ and adipose tissue weights in C57BL/6] mice fed

high-fat diet for 10 weeks

ND HFD PL CJs SJ MO MT
(g/100g body weight)

Liver 3.49+0.08 5114025 ° 3.97+0.08° 4.71£0.14® 4.86+0.15% 3.87+0.07° 4.43+0.09°
kidney 1.00+0.03 0.98+0.03 1.05+0.02 1.01+0.03 0.99+0.04 1.030.03 1.02+0.03
Interscapular BAT  0.3120.01 0.32+0.02 0.29+0.02 0.31+0.02 0.33+0.02 0.29+0.02 0.31+0.02
Interscapular WAT  1.30+0.08 2.29+0.18™ 1.57+0.19™ 1.82+0.14™ 1.87+0.18™ 1.50+0.17" 1.22+0.06°
Epididymal fat 3.04+0.29 5.04+0.40™ 3.23+0.25™ 4.24+0.43° 4.24+0.37" 3.69+0.28°™ 2.89+0.19°
Perirenal fat 0.32+0.02 0.48+0.03™ 0.32+0.03° 0.39+0.04 0.37+0.05" 0.46+0.03 0.32+0.03°
Mesentric fat 1.07+0.09 1.3410.12™ 0.98+0.05% 1.27+0.11%° 1.18+0.08™ 1.12+0.08" 0.88+0.05
Retroperitoneum fat  0.88+0.10 1.47+0.10™ 0.88+0.07° 1.12+0.11° 1.20+0.09 1.19+0.10° 0.88+0.07°
Subcutaneous fat  1.33+0.12  232+0.17 ° 1.61+0.15> 2.22+0.23" 2.07+0.25™ 1.80+0.17°> 1.27+0.09°
Visceral fat 5.36+0.48 8.45+0.50™ 5.39+0.36° 7.02+0.60° 700051 6.31+0.46™ 4,97+0.31°
Total WAT 798+0.63  13.05+0.92 8.58+0.64° 11.06+0.91%* 10.94+0.91%° 9.61+0.77™ 7 47+0.44°

Date are mean+S5.E. Significantly differences between HFD versus ND are indicated; *p<0.05, **p<0.01, ***p<0.001. N feans in the same row not sharing a common
superscript are significnalty different among the high-fat diet fed groups at p<0.05. ND, normal diet; HFD, high-fat diet (20% fat, 0.25% cholate, 1% cholestercl); PL,
(HFD+0.5% Persimmon leaf); CJS, (HFD+0.1% Citrus junos Sieb); 5], (HFD+0.05% Sajablassuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos Sieb); MT, (HFD+0.3%
Persimmon leaf+0.1% Citrus junos Sieb).
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E 2-25. Effect of dietary supplementation of PL, CJS, §J, MO and MT on plasma lipid profiles C57BL/6] mice fed high-fat diet for 10 weeks

ND HFD PL CJs SJ MO MT

Triglyceride (mmol/L) 0.85+0.07 1.06+0.14" 1.08+0.05 0.98+0.09 1.07+0.08 1.14+0.08 0.90+0.08
Total-C (mmol/L) 2.89+0.09 3.30+0.10" 2.57+0.13° 3.01+0.14* 2.73+0.17" 2.73+0.17™ 3.17+0.11°
HDL-C (mmol/L) 1.20+£0.20 1.10+£0.07** 1.03+0.07%" 1.00£0.12% 1.00+0.12% 1.22+0.11° 1.17+0.06™

Non HDL-C (mmol/L) 1.69+0.11 2441008  1.66+0.21° 2544043 2.13+0.13% 1.65+0.12" 2.22+0.05
Free fatty acid (mmol/L) 0.54+0.10 0.56:+0.04 0.68+0.05 0.57+0.07 0.67+0.08 0.49+0.10 0.57+0.06
Phospholipid (mmol/L) 0.56+0.03 0.53+0.07 0.74+0.04 0.68+0.10 0.62+0.08 0.55+0.11 0.63+0.06
Apolipoprotein-A I (mg/dL)  33.72+2.51 3247+0.65°  32.02+1.09*  2857+0.85°  3051+135°  31.10£0.73®  30.30+0.63%
Apolipoprotein B (mg/dL) 8.05+0.28 10.23+0.28 9.88+0.57 10.31+0.83 9.91+0.41 9.57+0.31 9.88+0.41
HTR (%) 36.41+3.55 31.92+1.72 35.83+2.79 29.56+4.93 30.95+4.08 33.78+1.95 34.68+2.46

Al 1.32+0.20 2.60+0.42%°  1.69+0.27™ 2.76+0.78 2.37+0.18% 1.41+0.14° 1.94+0.15

Apo-A 1/ Apo B 3.96+0.25 3.03+0.14 2.86+0.29 3.10+0.19 3.1610.19 3.16+0.18 3.15:0.16

Date are meantS.E. Significantly differences between HFD versus ND are indicated; *p<0.05, **p<0.01, **p<0.001. **Means in the same row not sharing a common
superscript are significnalty different among the high-fat diet fed groups at p<0.05. ND, normal diet; HFD, high-fat diet (20% fat, 0.25% cholate, 1% cholestercl); PL,
(HFD+0.5% Persimmon leaf); CJS, (HFD+0.1% Citrus junos Sieb); 5], (HFD+0.05% Sajablassuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos Sieb); MT, (HFD+0.3%
Persimmon leaf+0.1% Citrus junos Sieb); C, cholesterol; Non HDL-C=(Total-C)-(HDL-C); LDL-C, (Total-C)-(HDL-C)-{triglyceride/5); HIR, (HDL-C/Total-C)x100; AI,

atherogenic index, (Total-C)-(HDL-C)/(HDL-C).
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39 219, Change of the Hepatic fatty acid, Hepatic Triglyceride and Cholesterol
concentration for 10 weeks in {57BLf6] mice fed high-fai diet with PL, CJS, 5], MO and
MT supplement
mhmmﬁipﬁmﬂymmmvmmm&ﬂmmpmm.mmm&m
e 4 commen superscript are sipnificnalty different emong the high-fat diet fed gronps at p<dh05 NI, normal
diei; HFD, highfat diet (2% fat, 025% chwlale, 1% cholesterol); FL, (HFDHO.5% Persimmon leaf); CJ5
(HFDH.1% Citrus jumos Sieb); 5, (HFD#0.05% Sajablassuky; MO, (HFD+0.5% Persimmon leaf+0.1% Citrus juros
Sieb); MT, (HFDH):3% Perslmmon leat+01% Citrus juros Sleb); FFA, free fatty acld.
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adiponectin®] ¥4 52 HEHET 17 2209 L&, ¥ leptin 5 MTTM HFDT
et fedoz v dehgg, $W, nATdld g gzt AsHEs 2954
adipokine?! adiponectin & =& CJ5v°] HFDT Huh 92 o= g3 veygos, MO 2
MTT¢] &7 A% 23S, leptincadipenectin ratio= PL, MTT1 4 HFDT Hc} #@43] 3
25 %%, Monocyte chemotactic proteinl (MCP-1)2 PL, §] ¥ MOT¢| HFDT 2t} §44
o= g3 1}El 2. Plasminogen activator inhibitor-1 (PAL-1)2] ==& PL, MOT¢| HFDT
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HEF 4% 4 HFDT O W3 o8z @3 vetds. Gheelin®] T=+ CSs A4
4% TERLA BEFoA HFDTY Hs| F7tshs A0 et o, meuling F5+=
MO % MTTc| HFDT Ent fofde= F458S (1H 2-20).
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29 2-20. Change of the adipocytokines and hormone concentration for 10 weeks in
C57BL/%] mice fed high-fat diet with FL, C]JS, 5], MO and MT supplement

Data are meaniSE Significant differencen betwesn HFD vermus ND are mdicated; *p<l5, *~p<0.00. ND,
normal diet; HFD, highfat diet (20% fat D25% cholate, 1% cholesterol); PL, {HFDHL5% Persimmon leaf); CJ5,
(EIFDH0.1% Citrus junos sieb); SJ, (HFDH.06% Sajabalbssuk), MO, (HFD+H5% Persimmon leaf+0.1% Citrus junca
sieb); MI, (HFDHL3E Pemimmon leaf+02% (Ttros umos mieb) LA, LeptincAdiponecting MCP-1, Mbnocyte
chemotatic protein-1; PAH], plasmmogen activator inhibitor-1.
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I9 2. Change of the GIF and GLP-1 comcentrafions for 10 weeks in C57BL/S] mice fed
high-fat diet with PL, CJ5, 5], MO and MT supplement

Data are mean+S.E. Sgnificant differencen between HFD vernmn ND are indicated; *p<0.05, **p<0.01, **p=D.001.
“pfemrm not sharing 2 common lettet are significandly differert among the high-fat diet fed groups a p<0.05.
ND, narmal dist, HFD, highfat diet (20%fat, 0.25% cholate, 1% cholesteral); PL, (HFDHL5% Persimmon leaf);
CJ5, (EFDH5% Clirus funos sleb); ], (HFD-0.05% Sajabalbenk); MO, (HEFDH05% Persimmon leaf+0.1% Citrus
junos sleb) MT, {HFD+03% Persimmon leafH)1% Citrus junos aleb); GIP, glucosedependent insulinotroplc
polypeptide; GLP-, glucagon like peptide-1.
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1% 2-22, Change of the Hepatic morphology for 10 weeks in C57BL/6) mice fed high-fat diet
with PL, CJS, S], MO and MT supplement

ND, normal diet; HFD, high-fat diet (20%fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf);
dJs, (HFD+0.1% Citrus junos sieb); S], (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus
junos sieb);, MT, (HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb).

(10) €3 GOT ¥ GPT T4 |¥4E

Cc 7+ =4 AZEA glutamic oxaloacetate transaminase (GOT) 3 glutamic pyruvate
transaminase (GPT)E &A% A7, @3 GOT ZHZE 47 2o|E Ho|x| ¢grke. EF
GPT /%< ND=} HFDwZ Ael= WEPAA| Y 53528 FEAA BT F2Fd 3ol
7 WA gk (29 2-23).
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¥ 2-23. Change of the Plasma GOT and GPT for 10 weeks in C57BL/6] mice fed high-fat diet
with PL, CJ5, §], MO and MT supplement

Data are mean+S.E. Significant differences between HFD versus ND are indicated; **p<(0.01. ND, normal diet;
HFD, highfat diet (20%fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CIS, (HFD+0.5%
Citrus junos sieb); 5], (HFD+H.05% GSajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos sieb); MT,
(HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb); GOT, glutamic oxalpacetate transaminase; GPT, glutamic
pyruvate transaminase.



(11) txF e NAgA Fd B4 X vXE 9Y

O {=zA9 At &4 AW B4 S4E ¥w AAE= B 2269 25 G2F Y A &
7] #4 % Fatty acid synthase (FAS) 4=+ HFDol V&) 552 FHAA HETdA &
o]z o 2 vtolg &

O Wi Malic enzyme (ME) €4 %= MO+l A HFDs*oll H]8l] felAo= Fojzom, 1]
A 4F FHAA] BSTAAE F78le AFE HYS.

O Glucose-6-phosphate dehydrogenase (G6PD)<e} 37| =249 FARAA Ao TAs=

# 4% phosphatidate phosphohydrolase (PAP) €4 %+ A3d{F =to|7t LrER A 29k
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E 2-26. Effect of dietary supplementation of PL, CJS, 5], MO and MT on Hepatic
lipogenic enzyme C57BL/6] mice fed high-fat diet for 10 weeks

ME G6PD FAS PAP

(mmol/min/mg protein) (nmol/min/mg protein)
ND 72.10+4.83 15.13+2.04 6.93+0.26 198.45+9,29
HFD 14.43+0917° 8.31+0.33" 7.66+0.19* 224.44+5.75
PL 17.0+1.17* 7.65+0.31 5.64+0.47 229.31+7.20
CJs 15.37+1.67°" 7.63+0.54 6.29+0.26" 219.93+3.07
SJ 17.54+2.00"° 7.93+0.31 6.39+0.31° 226.75+4.71
MO 19.40+1.27° 7.13+0.48 5.70+0.26° 228.50+5.35
MT 15.17+0.93% 7.67+0.37 5.57+0.28 234.53+6.76

Data are meanzS.E. Significant differences between HFD versus ND are indicated; *p<0.05, ***p<0.001. N eans
in the same column are significantly different among the high-fat diet fed groups at p<0.05. ND, normal diet;
HFD, high-fat diet (20% fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.1%
Citrus junos sieb); SJ, (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos sieb); MT,
(HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb;, ME, malic enzyme; G6FPD, glucose-6-phosphate
dehydrogenase; FAS, fatty acid synthase; PAP, phosphatidate phosphohydrolase.
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HE 2-27. Effect of dietary supplementation of PL, CJS, S], MO and MT on Hepatic
lipolytic enzyme C57BL/6] mice fed high-fat diet for 10 weeks

CPT p-oxidation
(mmol/min/mg protein) (mmol/min/mg protein)

ND 12.99 + 1.25 38.15+3.76
HFD 17.25 + 145° 17.23+1.51™
PL 13.13 + 0.94° 20.28+1.18

CJs 15.07 + 0.87°° 21.41+1.50°
SJ 13.14 + 1.28% 17.61+2.24°

MO 13.73 + 0.39® 20.69+2.14
MT 1546 + 1.11% 25.51+1.97

Data are meaniS.E. Significant differences between HFD versus ND are indicated; *p<0.05. **Means in the same
column are significantly different among the high-fat diet fed groups at p<0.05. ND, normal diet; HFD, high-fat
diet (20%fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS, (HFD+0.1% Citrus junos sieb);
5], (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos sieb); MI, (HFD+0.3%
Persimmon leaf+0.1% Citrus junos sieb); CPT , carnitine palmitoyl transferase.

(12) A¥T 9 A=FH A4sE Y4 F v

O TBARS (thiobarbituric acid reactive substance)® =4 % AT #}4k3 A& =72 HFD
oA 7HE Frlelal, PL# SJeto] HFD=td| Bl fro& o= Z4siglern, vaA 3%
9] 3R AA] REToAE HFDTEY A4ste A3%E R, 4, (tz49 ikgd +
2 AT zpolE MolA| ks (F 2-28).

v EZCgole] H0,o e 559 IR AA HEF mF HFDT s $oxow 7}
3192 (E 2-29).
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E 228, Effect of dietary supplementation of PL, CJS, SJ, MO and MT on erythrocyte
and hepatic TBARS levels in C57BL/6] mice fed high-fat diet for 10 weeks

TBARS (Erythrocyte) TBARS (Liver)

(nmol/mL) (nmol/g liver)
ND 3.33+0.19 14.81+1.83
HFD 3.42+0.17° 13.24+0.76
PL 2.80+0.18" 13.36+0.88
CJs 3.17+0.23" 14.23+0.37
SJ 2.83+0.20° 13.17+0.46
MO 2.26+0.15% 13.60+1.36
MT 3.28+0.15% 13.71+1.17

*Means in the same column are significantly different among the high-fat diet fed groups at p<0.05. ND,
normal diet; HFD, high-fat diet (20%fat, 025% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus junos sieb); 5], (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos
sieb); MT, (HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb}; TBARS, thiobarbituric acid reactive substance.

X 2-29, Effect of dietary supplementation of PL, CJS, SJ, MO and MT on erythrocyte

and hepatic H2O, levels in C57BL/6] mice fed high-fat diet for 10 weeks

Hzoz(Erythr te) H;0;(Mitochondria)

(nmol/ mg (nmol/mg protein)
ND 5.28+0.10 3.03+0.46
HFD 5.67+0.35 3.96+0.56"
PL 5.44+0.28 2.33+0.28"
CJs 5.45+0.38 241+031°
SJ 6.13+0.34 1.72+0.21°
MO 5.42+0.17 1.72+0.20°
MT 5.44+0.18 1.96+0.24

*Means in the same column are significantly different among the high-fat diet fed groups at p<0.05. ND,
normal diet; HFD, high-fat diet (20% fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HED+0.1% Citrus junos sieb); 5], (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos
sieb); MT, (HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb); H:Ophydrogen peroxide.
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(13) B=A9 FAHRAY wtolenty] @i wA= Y

O Z+x3 2] catalase (CAT), superoxide dismutase (SOD), glutathione reductase (GR) %
glutathione peroxidase (GSH-Px) ¥4 % Hlu A3 = 13 2237 2%

O =29 CAT E45= MOTe| HFDI Hls| fofd ez WA veiior, 4345 17
A REFFL T4 AFE HGL. SOD A4S+ HFDTO 8 PLFZ] fodo= gt
o, MOT2 #4 ZAE HA.

O GR % GSH-Px= PL, MO ¥ MTT°] HEDw o B3] fodoz @2 IAEE Vsl
= (28 2-24).

GR GSH-Px
(mmol/min/ mg protein) (nmol/min/mg protein)
50 15 -
- LEE 12 a a a
a b

39 T B 2 abe w e § b b b

20 6

10 - I 3

0| ; 0 - : - . : — T

ND HFD PL cs ] MO mT ND HFD PL s s MO MmT
CAT SOD
(nmol/min/mg protein) (unit/mg protein)
20 o 15
15 | & un W "
b 10 a a
a ab B
10 4 b
0.5 -«
5 { I
0 4 =S ; = ) - 0.0
ND HED PL s 3 MO MT ND HFD PL Cis sJ MO MT

1§ 224, Effect of dietary supplementation of PL, CJS, SJ, MO and MT on hepatic
antioxidant enzyme activities in C57BL/6] mice high-fat diet for 10 weeks

Data are meantS.E. Significant differences between HFD versus ND are indicated; *p<0.05, **p<0.01,
na().001.abCMeansinthesamecolumnaresignificantlydifferentamongthehigh-fatdietfedgroupsatp<0.05. ND, normal
diet; HFD, high-fat diet (20%fat, 0.25% cholate, 1% cholesterol); PL, (HFD+0.5% Persimmon leaf); CJS,
(HFD+0.5% Citrus junos sieb); SJ, (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0.1% Citrus junos
sieb); MT, (HFD+0.3% Persimmon leaf+(.1% Citrus junos sieb); CAT, catalase; SOD:, superoxide dismutase; GR,
glutathione reductase; GSH-Px, glutathion peroxidase.
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(14) 4°] EFo] T8 FHA ¥ Wl MR FF 24

O Thromboxanes< Ao Tosn, dFHE B O EEFLY FFE HA=
Cyclooxygenase-2 (COX-2)= T 24 Aozt HolA FRAAR 3t =dHe 2% &2

= %
O Serotonin transporter (SERT)2 ND% HFDTIF 23 Xeols EFAR AZT Zol=
oA 3tg. =3, SelectinP (SELP)2] T7F §212 o= oA 2 (29 2-25).

COX-2

6 -

=

Relative mRNA
=]

ii. - i r T
ND HFD PL MO MT

as sl

SERT SELP

3.0 2.0

% 23 -
L5 -

g 20 z
E e
g 15 4 E 10 |
® T H
® 10 4 T ] |
= I ] 0.5 -

0.5 4 [

0.0 - - T 0.0 - — r — ; - ;

ND HED PL (813 sl MO MT ND HED PL cIs 5) MO MT

19 2-25. Effect of dietary supplementation of PL, CJS, S], MO and MT on aorta mRNA
expression related to C57BL/6] mice high-fat diet for 10 weeks

ND, normal diet; HFD, highfat diet (20% fat, 0.25% cholate, 1% cholesterol); PL, (HFD+05% Persimmon leaf);
CJs, (EIFD+05% Citrus junos sieb); S, (HFD+0.05% Sajabalssuk); MO, (EIFD+0.5% Persimmon leaf+0.1% Citrus

junos sieb); MT, (HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb); COX-2, cyclooxygenase-2; SERT:serotonin
Transporter; SELF, selectin P.

(15) Ale] Hgo) fmze] FAA BH W] WA Y BN

0 EY2HE F4 EA9 HMG-CoA reductases NDT o] Hs] HFDZ M frozo=z =
7F8t5 o0, MOZEx o] HFDE vl3] SAdoz 8% 233 ACATE Z7 2493 =
el7t GEIA #3ke.

= F8% =



0 $HAZ 2 JAZA] FAH & HsHE SREBP-Ic= HFD H3 o8 fo3ez F7st
f.ox, PL, CJS, SJ, MO Z8]lx MT =5¢ 93 shakz=d 5¢&. PPARyS ND+#3 HFD
Arole] frold Atol7t vebA R, 559 f84A4 B3ad HFDwAdAE fod Aolrt
EhA] 23k (E 2-26).

HMG-CoA reductase ACAT
200 - 20 -
1
L a 16
1.60 2 & b
120 | i s ab 12 | [ I -
- T
080 - I 08 |
040 | I 04
0.00 T T T - ; . 0.0 T T T T T T
ND HFD PL s sJ MO MT ND HED PL cs sJ MO MT
SREBP-1c PPARy
20 1.6

+

16 12

r *
|
‘ [

12 | b th A

1 T ' b 08 |
08 | :

c =
0.4 J I i u.“
0.0 T T T T T T 0'0 T T T T T T
ND  HFD PL as MO MT ND  HFD PL cs s MO  MT

s)

3% 2-26. Effect of dietary supplementation of PL, CJS, S], MO and MT on hepatic
mRNA expression related to C57BL/6] mice high-fat diet for 10 weeks

ND, normal diet; HPFD, high-fat diet (20% fat, 0.25% cholate, 1% cholesterol); PL, (HFDH).5% Persimmon leaf);
CJS, HFD+0.5% Citrus junos sieb); SJ, (HFD+0.05% Sajabalssuk); MO, (HFD+0.5% Persimmon leaf+0,1% Citrus
junos sieb); MT, (HFD+0.3% Persimmon leaf+0.1% Citrus junos sieb); ACAT, acyl-CoA:cholesterolacyltransferase;
SREBP-1c, sterol regulatory element bindings protein-1c; PPAR ¥, peroxisome proliferator activated receptor ».

5 HZTHAY 249 FEo%

O 729 4 4 5%E AFAT2 HAAAT A4 A AEHSQ] aPTT PTA A 224 4 o]
iz vls] B4 33 AL 94% 494+ TC non HDL-C 5% 83 5943
Aa4E Yehfis AIZ AW AolFd Bld #of3oez Zh4AR. =3 45 4d oA
IL-6, PAI-, insulin 38 7r4A3F, z2AdA 249 2 f4 BE&E H3AT2 FaA,
EY2HELZ 24LAHAL, ole JF2F AT dhd 9L v AZARYEALQ FASE 7
273, SAAE B AAZA Y AW @A 21A%] SREBP-1¢, E2dAHE @4 Fost=
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HMG-CoA reductase T3 E AZTE T2AF, 23 Ad4E 25 TL2A7Z, o=
CAT, GR, GSH-Px 2] EAFHET Zrio| HFgE nz, ¢dgd EHlo| A3z mA= GIP,
GLP-1 %Ei HAaAZ, Aoz Y 2 fF32 BHE HIFTL 2AAL, oA EdES,
=}

=)

2 5
L WAL 2ge] BB RAOH, ok W Uell U4 2 A¥W AP T
= B ACE ARE,

re ofJ

ot WA

e
-
<k

17 2-27. Schematic of the proposed mechanism undetlying the protective effect of MPC
on blood circulation and lipid metabolism in the liver, WAT adipose tissue, vessel and
intestine of HFD-fed mice.

FFA, free faty acid; FAS, fatty acid synthase; TC, total cholesterol; SREBP-lc, sterol regulatory binding
protein-Ic; CAT, catalase; GR, glutathione reductase; GSH-Px, glutathione peroxidase, GIF, glucose-dependent
Insulinotropic polypeptide; GLP-1, glucagon like peptide-l; PT, prothrombin time; aPTT, activated partial
thromboplastin time; AT, atherogenic index; IL-6, interlukin-6; PAI-1, plasminogen activator inhibitor-1.
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A3 A A2YEEHAA
A AAE g A A7 aA Y [AAEAR e T Ve
4 A3

1 249 EAY 7154 2AE A9 ARSFT
. o, A, Bge) WHAY B YHAT AR

O °f%, w4, e g AAAEAE DA o A HEe 9FgA Ay 2 Al
7Z1€ ntg-g AT Asgde fAdl =W F 971, F9 1718 dolEuel~& HA

o T dAATFAE dHelEdol 2 =8 AB(KISS, kisskstudy.com), FE|7| T
(DBPIA, www.dbpia.cokr). %&nl-5% (E-article, www.earticlenet). » XT3 (Scholar,
scholar.dkyobobook.cokr), BtA[ A=+  (newnonmun.com), 87| &3] vhE(KISTI,
society kisti.re.kr), ¥=A74 WA H] 2~ (RISS, www.riss.kr), NDSL (www.ndslkr), OASIS 45
ojsbd K2 Y (oasis.kiomrekr)oll A 8 FAol & ApAbefs  rofsy, fqa), 7, 9ldd
T, UAA R, AN, A ", ey, B, ‘AT e E

O =2 d4dTAs dolE o]~ PubMed (www.ncbinlm.nih.gov/pubmed)oll A 597 4
©|E ’Artemisia princeps Pampanini, Citrus junos Sieb’, ‘Persimmon leaves’, ‘clinical study’,
‘antithrombotic’, ‘antiplatelet’, ‘antilipidemic’ © & 3}

U &4 #4E AR A4 A4

oF
garstade g FEAIE AT DA, 452 Y
AN BE GAATE 98BI 42, £, 2 o
AW el g AT b e Aow 1 =
(1) "Randomized controlled Trial of Sajabalssuk (Artemisia princeps Pampanini) to treat
pre-diabetes; European Journal of Integrative Medicine 4 (2012) ¢299-e308

O WeEsHN 2 27 S FAE WALE Fslekn FEE9 S99 i ERE
e AFE F 80¥W= SN2 (placebo, starch, 2000mg/day, 20%), Uiz
(Pinitol, 1140mg/day, 20%), 73lok2 AEFT (AHALF2: o525, 2000mg/day, 20
W), AFekd ngFat (AAPReEE d¥2FEE, 4000mg/day, 209)9] 4] FO= 14Fe] 8

B85ty d¥83F FEIANE AFHste] g9 2 dF5 AdeEE S 35D
5 Fsleks mgTol AR o8 fas el g% SR v R Ed
S ARt FolaAl TASETE webA el 2 v @Atel Al AHaker

¢

- 140 -



% owe 2% N89S BEW A3 ¢ 2o 99 9 9% $HAT Asnne A9
& 99Tk

(2) TAnti-platelet effects of yuzu extract and its component; Food and Chemical
Taxicology 49(12), 3018-3024 (2011)

O FA4 WEEFEEF F42° FAAE 5 hesperidin, naringin®] FdATGF] Aol o gt
A72 FA HEBE&FEEFH hesperidin| collagen-, arachidonic acid-, ADP-, thrombin-
induced platelet aggregations AA|A|7|= E#HA7F 212™, naringin ¥l collagen-,
arachidonic acid-, thrombin-induced platelet aggregations A8l &7} glo] AdAFEFH
AmAe £AEAL YeAde BUdE 5 AU

(3) TAnticoagulating Activity of Persimmon and Its Processeed Foods; J. Korean Soc.
Food Sci. Nutr. 30(5), 949-953 (2001)
o Bl nAY, FUAAE BN BAY £ P FELFAL A
thrombin®ll &2l g F=A17]1< assayoll®lsl &6t o7 2 4
Al wEE FAAC A plasmacl4] thrombin time(TT)S 488 8§84 S
& O

_,4
i
i
el
ol
o

&2 Fl

S4std A&, A9, AHRACdM w2 w22 dHNeY, 11€ 3% Zo] F3nyido]
7+ me ASE vkt A2 ol &3 Tt Fe] A Add vis Fed Aol 56-260
W Axi =24 AshdE Zle #lE 4 vk mebd de] e ndA axs dad w8
7b e Aes yegoy 4L o83 TtedFE A2 B FeuBde Adse UAE
z7]e B 7= A d7U 2o Sl 4 MG

(1) TEffect of Onion Peel Extracts on Blood Circulation in Male Smokers; J. Korean
Soc. Food Sci, Nutr. 3%(12), 1790-1799 (2010)

O F4sE YA daes IngAFEEF 4(0.25g/capsule)e] AF7F TR, I

H dge FEA 0‘0}571 A8 S AFEEHET 49T Y LT 431
o= 35 48+ 1074 43 A% F RBC, WBC, Hb, platelet, MCV, MCH, MCHC, RDW,
PDW, MPV, HCT$} PT, € st 97 23 Ex9] AAZ w3 gle] B AR 4
Ao 2 FHGUAE FeFoR AAAA 44 A9 &8 7ted e AU ¢ 4
ATt

3
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(2) TEffect of Korean Red Ginseng Extract on Blood Circulation in Healthy
Volunteers: A Randomized, Double-Blind, Placebo-Controlled Trail, ] Ginseng Res.
31(2):109-116 (2007)

O 4% Al A ESY 58 AFe daid E3E &l fste Alda 27 (4
5 9 aEE) fgtEd 17o® e olFii 9 ke wigsla, 857 4SS
He T3t SAFEL P3P PHAE  (ADP-induced platelet aggregation test,

collagen-induced platelet aggregation test, PT, aPTT), A A HA R (total cholesterol, LDL,
HDL, triglyceride) 3! doiet 5l dfAstets 2% (WBC, RBC, HCT, Hb, PLT, BUN, AST,
ALT, Creatinine)s FA3sIGTh 2 A3 FA5FY Ak B usE FATAA folsii
4% 3 WS Adstn AFAFAE AAAA dAAH ExL 2 5 Ues ALE B

A = AT
2, AAFLAHE % ATAYA A
7t TEAHAAC AT NHEAF 83

0 14, 27 BEAY EAdARE vwow AWNE (RUFEE 10g/day + FAS
02g/day)o} tlzAE 02 Rakgiud, 19 28, 139 304 28a= Aoz 3 7%
2, oA A4 9 AAE 5 B

lo! ﬂ}“ﬂr

=
8

T

1) AEE 4F9 a8
O AEYEL Y-FAHHELE T AFoly, Y2AFL TY-FAEFRED A
UEdAEYS ZIFF

& ak:Eh =4 F
fFEAE 2 SA BT A2
el Ak g 2000 mg | A -FAHSTEE 0.0 mg
A1 w g ZEdAEY 116.8 mg dEUAEY 316.8 mg
ABED) | sgeraam g 32 mg| 2dokAiuE 32 mg
Al 320.0 mg Al 320.0 mg
A I TR U <y
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ARAE (TUHAETED) SEFTE

844 1¥ 23, 137 3384 o3, A9 A X 30244 g2 253 ¥4 =&

Z s 148 1923 £EBYHYER), FHA 2 28 AF
A7 APer], dengd
SEA7 M5 44
2) 4¥2 Ba9y
o Baw, Hewy, ez
. EBga

AEAE R FAESED 12g/day
(THFEE T l0g/fday, FA4FEE £ 0.2g/day)
HE=AE : TEY2EY 12g/day
» B2 1Y 2F, 1H T 3 00mg/ ) H = b F, AY AF WEAY F2F F
2 23 ¥4 &g
- B& 7|3t 8F

0 A4 E B&TF A3 2
v AEAEY BEFE At A A4 dFatEE 2AE AdH A

» FEHEAAN DY FEEE 03~05%, 7AFEEE 0I~05% BHE FAT AlET
M AZAA 2 88 Adze] & ALE FHHYH dEd AEEH ofs2s] #Ee]
AEEE  AAEAAY AFd ANEd3iFoeERy T RA4gs FIFEEES
0.18~0.52g/kg BW/day3i o0, §715 222 01~018g/kg BW/day5ich.

» Ad FEAEAH T FYFEES FASEEY FHEF ZAE MRSD (Meximum
Recommended Starting Dose, =t 33271439 A4 #4 FDA ~lo] =8 (FnEH)
7 Reagan-Show™-1 A A% A=AA =54 (body surface area normalization method)
of A&t #3245 Human Equivalent Dose(HED)= 0.5% T 45229 223~285g/day,
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01% fA15E o] 045-055g/day st H AlFol A AAH BHUASEEE 1g/day, F45
5 0.2g/day)ol BHET Ao 2 {Fdch

U 8944 FEY HRE 43

E 33 8904 FEAH HAE §5

P& AR ANGE

g oHelA AL RBC, WBC (Differential count), Hemoglobin, Hematocrit, Platelet

GOT, GPT, Total protein, Albumin, Bilirubin, ALP, BUN, Creatinine,

g o A0 318 A A
gty A4 TG, Glucose, Total cholesterol, HDL-cholesterol, LDL~cholesterol

A A Protein, Glucose, Occult blood, Ketone, Bilirubin, Urobilinogen, RBC,
WBC

dH -3 A PT, aPTT

71 eHE A HAAALAA, AT 835, 4A8H 2 ST A

1) FFYE 3 AP

P

FEads a7 BE EY3Y e HEh AYRAAT AP 14 45 A=
BAYAAAADRIE 149 ool APE AFL 57, Bee ANRe ANow @
o},

o

@A 71=4 1

A4 olUA, 9, A, ALY, AZ, A 5 ATEAY ARt Y, T,
BEAE, WEHE, BY, 07, LFEB 5 ABA AZILE AAIA A ZaT

AA By 2@ Ry & 3d odle] Ul8S 7| &gt

2F3 7 2 11489 8d) theh 2AFH, $FE 179 BF SFFS duL
gramF-i T ST Aolt Flg Aol AR Holoh wimalel Fow A

o Wazt QA qRE 7 5P

g 8 ovRks
et Az, #Hubs SAste] 7|58 HRkE=E BMIL A A WHE, Waist-Hip Ratios 7]
=2 H]”]'EL A A=+ 7] (Inbody 3.0, Biospace, Korea)s &-43lo] =43},

At
e
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o WP A4
APAH ANE ANE HEAe] AU AAHEE HriEd A4 A FLE
WARE Y] FERAHAH o FAEE Bk HA VEL e £ 2k

2) FANAHA

O MU LA )47 YT D7 )(RISXP, Medicore, Korea)S AH4aha] 3%y, 74
e gRERE U3 o] AU F57} Bow AY) I YHFHT 25T T4
HE fASEE g YAE AELTY H3e Y5 AN Rel 15-208 7 F
2 H9d A HEe £2E 2E, A4 243 BAA Y FY, 7Y SRHHE Wwg,

O AE £EE AN HAS FYE FAYLUYT AR =F (PO 2= Ao
(DTinrc)® 71250, AN E A 2459 BEUEMYT SHiS HHe) B2
(LR3)] £=A0)(ATomam) S 7)1F Tt} AR5} SA o] £2slols A& § 29 £xA}e]
ol WEFL WARLE Ak = H ALY 22 T JEUA oF VYL HAT 5 9
= ER(ZHOVIR)F E(REENS)Y LEANATomaE 712 B,

0 HPdAEdAAs BEY A 9 Fried JAdA g8 AASEL sle Ag $EHe
2 UAAA AdHez deHs v 2olF] #e Hejde 95t BEFHLUY AEE
A 2] o)dg Fd=t

Yol WA ALRHE BRHS o4 WAM Yies EHY
= ogges BREASTE WY S gAML

29 31 HA AGHAA
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3) FET @Y%, HAFY H &% A4

0 FH¥EF HAFF 4 AHS RheoScan-D Plus(Rheo Meditech, Secul, Korea)S AH-83he] 73§
T HEFEHETY SAFEE HET HY AFAHE AVEHE Bl HETF Ho #@FAH Y
ATE HFAFEH 289 P SGpd 71EStE, EYYASE] FHFL €7 E9
SHEEE WEA] F§ A2 AUFY critical time(sec)$} critical shear stress(mPa)2 71%
Y, HET 23Ty SHFL HET 2HY AHADS AF W02 s F3HY A
At el Typs 71 E§Th

ol HAAHE HelA BT AL olET BHE AFe] 68m FEY YT} 35m HAH
RAERE SHE7] Y BAL HEATE AL BIEHY ol WFF] AHsHAY
YAFGel ASHT Yol FAATW YA FE=rh SrpEm FEA el FaE o] wHE
F #33HE Gttty B,

KB Aperegation Test - 11

— =
|
|
FERC [ hil 1
.‘.
&

-

-

-
-
-
- 2
&
| ]
1 b
|
¥ ¥ il
1 LT QE 1 T L MY | wbuhinis Bk i
——— o || e Wil '™ E=i i f i o
[Py THR ™ | e s iz LT -

I¥ 32 HET A%y, 9498 R A% AAA
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4) BIYY 9 vIEYE

o TE 1 TE 2 TE 3 TE 4
i A
. maE | AEAE | aswe | U2
-149~0Y 0d 28U +3Y 569 +3Y
@A F2A O
A7 ==A @
HE/FEFAY &AL O
e R R R L) O O
A A A O O
A /A7¢ AE @
A AHk-&-A AL O
A E 2B AL O
DA FBAY) O O
=3 O O
YHeuAA O g
71 e} AL O O
AFEA A4 O O
ANEE& HE AF O
Al FAZ Al&dX
@xﬂ;%}% ] .

o] kg ZLE O O O
HEokE Al O g O 2
LT FA} @, @]

% T PGAE o Aol At Fol B A EAIE mE ggo] o]Fo] Ao} Fhr}

6) ¥EAE AA . A2, g, Ay
7) 3484 AA : RBC, WBC(Differential count), Hemoglobin, Hematocrit, Platelet, GOT, GPT, Total protein, Albumin,
Bilirubin, ATP, BUN, Creatinine, TG, Glucose, Total cholesterol, HDL-cholesterol, LDL-cholesterol
X=AA : Protein, Glucose, Occult blood, Ketone, Bilirubin, Urcbilinogen, RBC, WBC
YH-3-1AA : PT, aPIT
Z1Er AN - o AALDHAKDITD, 8T 485, A8 2 S35 24
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5) &4 H7t
o fr&EA %7 7E
« 12§54 #H7 |5 PT, aPTT
« 27} 24 #H7} W4 T-Chol, HDL-C, LDL-C, TG

o EAUYT
2 Age AgAERE doA= ASEA diAdv(Analysis sets)2  =A ITT
(intent-to-treat group, *@]2jdF E4|F)3} PPi(per protocol group, A&A £ HFPA
ez APt FE4 Ul Ui ARE [TTES & E4udoe= 3ia, PP &
7HE 0w E4ete] fEd-e 7Rt
s T2 A 84 AFe B8y, BE1E 2859 HAS 13 o) Hrphiael o
FAo] o] FofRl AHAE WAL E Gk
« PPt ITTwell T3EE A da F AdAANEAGA A weh AdE F5F 9@AF

Ao s wh,

o

=

C FAEATY
BEAAAA ARA771S] FE4 B7HE st FAEA L TddAME AR KEDA, 200
2), @] =AM, o]&HE FA 7 A SPSS Ver. 21.00/th A4 fode 98 &
AL 5%E BA(F p-#<0.05 oY FAHLE Fo)Eta oty ®Ed oA, B4

« A FEA AH
AEg AE 2§ do 7t 259 FAAL dnsly] sty Hus) g2 ¥HFEE ds
71 #37kak2 7ol Al 27 (Chi-square test) S AASTh 7lolAly BAS 71 AEE 4
Alste ZIRI=7E 5H Tt ZHe- Alo] 25% o] 4l B¢ A 2] A2 A (Fisher's exact test)
o2 ARt A9 H 2L 453 dHre 544 A4 L2 independent t-testE ©| 8Tl

lo

- BAHAA

AEAEFL] FEAH H7ME S8k 13 2 23 AR d4= 4
i AAZe] B (mean)S IS AF 0= i, AF E& AT 3

4 ofE #HAse] Agde wEed 2aE el dieERE T-34 (Two sample
T-test) S, A4S WH5EA ¥+ 297 vl2,F ¥l Wilcoxon rank sum tests 41
2 k=3

7zt {7rgke] AbA FEA AACAA FAHSA ¥4 vEehd 352 3 F(covariate) O 2 K
ot AR @2 FE2| BEAE A9 sl Repeated Measure ANCOVAE H A gt

Y @sole A

7hgkoll et A

oo b

« A& 9 £4
ITTE4-S 98l FHE $84 Hr7 A=57 22% 7%, MLE (Maximum Likeihood
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Estimation)' 2| EM (Expectation & Maximization) "H3-2 o] &8l AZ g2 tlA 7,

6) 24 B}

O HrIdE
olA A g Fell ALEEE AES FHolEls B85y, oF ZHolx ¥ o4} HE-ale]
o] Auk-goli}t A AT = 2 Az 2] de o 4AAd ARE FHE 9
= 9345 kA Hrigdes dvh

o 1t
ne
o,
lj\i
>
>
i
o)

o H¥x 43 32 AYgriE 83

O @A A4 8 ALfr|E A

O UAA-8AF protocol B CRF 24

o AN B7F EFEA A YT critical stress test, deformability test, aggregation test
s ARF Hrie A% 478%H 79 2 CRF 242 9% sOPRLS

o AMBAF B8 AF HAEA A

1) ¥ A (Subject)
o vhd=
A=Al A=yt Gogh d3o] gl3, BMI 25kg/m o] 4~30kg/m V| 7ke] W9 Ll

ot |
e

o HAA7&
ol S @AE olele] s1Fal A sloF gk
. % 20~654%1 4
« BMI 25kg/m’°]9~30kg/m’"| 22| %
AT BA, U8 Sol] Bale] FEI AL 23 ALHoR AMAY FolFelAd
Ak A

o ANNE
e Aol slwEls HUAE B A WA AW
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s ZAHA Y B g el e AFEIEE 200mg/dL, °571€ 9 140mmHg
Ti= o]7] ¥}t 90mmHge] 4l A}
* Total Cholesterol 250mg/dL°|4, LDL-C 160mg/dL °©|% %= TG 500mg/dLe|4¢l =}

CAPEH BEE $A7 AANAE Holy 4
C 9l EmE SREe o
c mARRe 9Fe F 5 YE FA@RAYZFY, FALBANA, FSAA, LB

AAA, el EAl, BEEA )& ALHO R Agslo} s 4
g R A e S S8 ARAS AT JE A

4% 2%, 4% A8 502 A&AA A= Dad A

C 919 AFE o] ATAL BHOE AFY Yol TEFIT U A

o YYPAT 4E TA
o B AT YA BEH O FER] PT, aPTT ¥ 5 AAuA #H &<
total-cholesterol, HDL-cholesterol, LDL-cholesterolS biomarker= A3lH 1, ¢ A5

Fewe] BAEAE A ATMLE olush 2ol WAk,

A7
2 4AEFEGS Begk APie] HrREY Wi YAZS E83)
e F7F B Zanch 4 (494 473, positive one-tail test).

>~

» oF7|He] AlEe ARldTATelA APAFE FdT Mighel Addas fAFE=SS
727t 05%, 01% EFsh= HFETE FAY vk MOTH FUFEE 0 3

25 T3l d= PLTolA Placeboird F9%F =lo]l&

cholesterol, LDL cholesterol = Ztel] Mgl A7t T3 Ee] 9= A3 S Tx5=
Hel P N Aol #F =7 2 AV JFugd FEEL A T LAY

ATAAE @A £E AEIT] Y AR 28T

= L0



£ 3-1. ¥ YA A& 2A

Test Group(n=29) Placebo Group(n=29)
2784
Before After Before After
LD+ 10.7210.71 10.47+0.49
PT 10.44+0.90 10.52+0.52
HD+* 10.66+0.69 10.57+0.46
LD+ 29.04+3.88 27.76+2.58
aPTT 27.96+3.42 27.68+2.47
HD+* 28.831+4.07 28.37+2.83
LD+* 192.17+23.35 190.66+25.53
Total-C 202.45+24.35 198.62+24.05
HD++* 206.31+22.09 207.14+28.47
LD+ 57.55+13.20 58.90+13.92
HDL-C 57.76+12.69 61.31+13.59
HD+* 53.86+10.97 53.90+10.90
LD+ 116.03+22.95 111.66+27.51
LDL-C 125.62+23.96 120.86+20.22
HD+* 134.03+21.48 133.69+27.84
Test Group(n=21) Placebo Group(n=23)
A v
Before After Before After
HDL-C 42.0+1.3 49.8+1.5 443+1.2 471114

« Z}

biomarker®] &3 =7 v AlAA T Al@TH tlzTe] Hde] xolst FRES
A& o83t Fakgith

XX,
ES=

Spooled

« ¥E 7)== G*Power 315 & ©]|&

i

Fel¢= 0.0

5, TA14 HAH

@A 9

o]

T

g5 20%5 1y



¥ 32 94 YA 4AE 2A

A A A=
AT . 192 2 RT3 AEAS
kb (F2E w3)
LD+ .099 102 128
PT
HD* 102 96 120
LD+ .032 960 1200
aPTT
HD+" 260 16 20
LD+" 321 11 14
Total-C
HD+" 323 11 14
LD 175 34 43
HDL-C
HD+* 602 4 5
LD+* .381 8 10
LDL-C
HD<* H27 5 7
NRE 7 NRE 3 APA
AR A3}=7) N B
925 (28 18)
HDL-C 1.864 3 5

« B a9 12 #Hr7hdee PTE e

T % d, aPTTE #5 7Rl T,
Adaoll A G Aol g3t
A4 9= g AHA3E B "gIA 7T AE Hrehs AR+ PTET aPTTVF © &

+ 27 WA TG, & 28l 2H 2, HDL-Z 8| 282, LDL-Z | ~H & FollA
22H 0] 57 Al@TellA, LDL-Z# 8 Z0] 671 AdTolA 25 374
= W3 Wale] AgE B o 2] FEo] AFAF Jlede Hrskd ARE A
L2 AEHUY.

o wEkA] B @A AEL 97 FEOEE gPTT, & Z Y ~dZE, LDL-Z¢ ~e 2 o3k
AZE Fusdn, B A9 o4e nEste J4 f34 Hr) dYe 20802 HE

~ LR,



2k A" bl

1) AAAY PR ek

WE 1 £ 2 HE 3 BE 4
ing NEg AE AT TR 8- T
71257 #5571
APAE AHE7IT (871 56+39)
=4 F AHE7ZE (AHE7]3 5613Y)
149 ~02 0y 5613
O 2 Ade ALdFAETEY g5 AFY g & oigh A8A e B EE
gH37] 95ty DY FAEEEDE B8 MA@ FEAE FHHA @2 AAF
£ 583 2o AF & A% AAAEAE vl Wl 24 fArel e CdHelA
ZgA g o]t

B AEE o)W, FAAHA, thadF v, dd7]|d A EANP LR AT,

- AAHENE 9

=
=

7k AAHGARE AT GEANHEALIY A F

O dEANFEFEALY Ao A B2 U F

By
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L4111

d23dFAANEHR T AA

Heule  [DHMCO-H0-FROE | T4 2014.05.30
#5UAt MAGEIHFARD | sAdA 2014.05.30
7Y R SFE e HgsAMe] e FF - olFwz, T
o VA, lazAE vl olul 2l A-E-A 0
9 |Effects of composite powder of Persimmon leaf and Cibrus
(% &) junos  Sieb on bloed  circulaton  in human  subjects
double-blinded, randomized, placebo-controlled pilot stody)
AN ogid o4 W 3 | eS| 053-770-2133
At £ &) dFEdEia ¥4 ATy | EE] ERT
sl _ Cla g A HF)
3 |[Faeen|  AeREA 7ET vEs a6 OAUAY HBRTE
g 4 4 |4 4| 42
4 F| O% & 0Oz O e g ey A4 W7
0 ME %
i A A RE s219 - 2014 129 269
Tl 010 54 309 - 20149 124 269 ( oF TAED

EREI EC e T R e T L
W & | O g4 97 35 2o O 94 A7 28 3o
O A7 | O 94 a7 ds 2as [0 g4 943 21 4~.|=HH

B 2w O 71e |
AAEA| W A" W 75 WP - 5ei D?J'H-’*]*d?ﬂl-ﬂ-ﬂ o e
(7igeizn | Ver. L1 Ver, 11 Ver. L1 Ver. . A
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W UARE s it olola7) WA SRR RE] 1 Al MunE sfdabd 4 dduek
& el e oe gl = oo dopc RO R @k, Gt 5 Aoie HFP
Fuydeis 06 o4 FaiasddE, fride] e MHssty KW oA Hake
DA AMae] g 4] Yy
o e pae oldd s YRR dg Ak A Huelel 94| U Dapa]o) g
A fiabetel Ao siFte] Y AEws ol ol FvvkE Wy f2 2 fedd
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4. AAHEANE dt

41, Feja AR
Ao R B QA AH LA G FA3FIE Fow 88 S o E ~3EY AAE I
sle] AgriEel] AFsla AL r]eel dYHA 2 519 FoAR A, AgT
259, 2 269 o] ZHzh vl A = AT
A 34 184, 944 74, vz 94 1Y, 94 Yo FgEHger, ¢
o A8 AT 42.07+48564, tiET 46.62+8.184 vk

. 33 A HE9 Z|2FAFNES, %)

Group hEge: o] A AA
AT 18 35.3 7 13.7 25 49.0
ITT o) =7 14 27.5 12 235 26 51.0
A 32 62.8 19 37.2 51 100.0
AT 15 36.6 6 14.6 21 51.2
PP o =7 12 293 8 19.5 20 48.8
ik 27 65.9 14 341 41 100.0

E 34, FoA 499 72FAF

Group 3 xE=HA Ao gk H gk
Al & 35.6 11.23 62 24
ITT
o] &7 413 10.59 63 24
- AT 34.6 9.58 55 24
o] = 417 9.19 60 28

s Feld FE A

0y
B
_C-‘L
p2s
o
=
BN
Ml
2,
)
rr
(6% )

R
il 7},

PP A e WE 194 F9& 3l 9384 AT 44, dl=T 8Hollen, A8 5
AR A= A@ 59, 2 8Po s AT 594 571 19 Z71s4th

Wt 164 AR AR s ste A8A e AET 99, dET 69 olo), W 4
A= AlETEY 25& 3t A o= HEl oy d2F2 654 12988 F
7Hek A& vERT

i "85



g BAE BE 14 Hao 25 oRel AP AR 159
=g, ARG B 7 BAAT AT AT A S/ R EUAS
Do) 159 BF SFHE 7ol AT Aol A3 vnsiel FAB Wk AEA GAFE
A=tk

ol
Rt
o fu
>
e
~,
(o
moof o

ITTol A A8 AlF 58 A 58 3t Z9aes A E 189, =" 149l en,
ANE T2 AFAA ANATY 575 & YA o HEUt gldley dzae 190]
Ak

PPl A EE AF 58 A 5FF S+ ZoAe= AlET 159, WET 1130len,
A Fr AN SFE she FA e AT dE2T 25 194 Skl Alg
T 167, ol 114 0| LT

ITTwA A2 FH 552 Ad g9 4 90745823, Ald FE AlEA 86.3+106.68 go]3
om, haate AlE g A 96748419, AE FE AACAA 992185972 AF A A v
ato] AlETE 49% AT, UERTE 26% FVIEe] £ 2F 5% o] ¥sks Ry
T}

PPTol M) i S5 AP 3] 7 85445712, AF E= AlFH0A 681515 golgle
™, dzde A Z9 A 100019372, AR FE AFCNA 988489.78F thET e AF Fd
s vissle] 12% Aasil ot AP 203% A4t 21w vEit

X 35. F9 o2 7|12FAH

Variabl G A=) %
ariaple Trou
3 o o1} & o o 2.
A E 5 20 9.8 392
HpE g
22 8 18 15.7 353
ITTT il .
Al E 5 20 9.8 39.2
W 4
=7 8 18 15.7 353
Al & 4 17 9.8 41,5
HFE 1
e B 8 12 195 293
PP -
_— A H 5 16 122 39.0
o Hz 8 12 195 293
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X 36. 13F &5 SR J2FAF

Variabl G 1l 5 () %
ariaple TOUW
P o N d oh 2
A # 12 13 235 5.5
a1
o) = 9 17 17.6 33.3
ITT =
LT 10 15 19.6 29.4
o 0z 12 14 235 275
Al g 9 12 22.0 293
a1
e 6 14 14.6 341
PP a
s A& 9 12 22.0 29.3
o 27 12 8 293 19.5
® 37 SF4Re Z|2FAZF
W5 () %
Variable Grou
P o ol 2 ) o o
AT 18 7 35.3 13.7
HhE q
o =T 14 12 27.5 23.5
ITT _
g, | BT 18 7 35.3 13.7
o e 13 13 255 255
Al G 15 6 36.6 14.6
HhE q
ot e 11 9 26.8 2.0
v PEE: 16 5 39.0 122
R 4
o) = 12 8 29.3 19.5
X 38. 45U HF #5FF(gram alcohol)] 712FAF
Variable Group S o E&=Ha | AHAdgk H Az
wp g BT | 907 58.23 205.9 32
- o 2zt | 967 8419 343.0 137
g g 1ET | 863 106.68 | 4622 20
o o zF | 92 | 8597 | 3333 2.0
mre we g | AEF | 854 | 5712 | 2089 32
op o W23 | 1000 93.72 343.0 137
o Al g 68.1 51.50 172.1 129
o M=z | 988 8978 | 3333 2.0
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43, NEE 4F 589 8= 9 F=EHR W%
B AR Aoz A9 518 T APTolA 44, A 680 T ©@HEkaL, 41
g FAAAEs AYME 2%t AEL SR
TEEHA 10499 "HEAMRE FoE3 24, ZoA 3 49 54, 8% T 24, Al
HAIGA v 1950tk

AEL 285 419 AFT 219, 2ot 2090190 on, ZF o] Bt £LEE AFT
90.4+11.17%, =+ 94.4+4.76% AT
£ 39. =g ¥
Group | HIH®HE | A& gGEtalf H] 32
E06 L FZ A7)
E12 o £ vy
Al F 5t
E13 %;r See vy
E27 L2 2 A7)
E07 L2 5204 3 o] Ak
E19 = & A7)
E25 o FH A
o= N
E26 & 2 A9
E36 123 A G A o] HegxgE 58
F42 & ABA bl HagxgE 58

E 310 NEE 4F B8 <359 N2FA%F 2 T34 AA

Group o 5 R bl Ho) gk H A7k

Ald 90.4 1117 100.0 49.1
HT zF 94.4 4.76 100.0 83.0

Al 93.1 5.69 100.0 81.8
o thz# 95.0 4.08 100.0 88.6

44, FEAHY7} "y B Ak PT

(1) ITT+#
ITT+ 2| prothrombin time(PT)¢ =4 Z3 A AF 58§ 4 12.741£067, =58 87+
3. 12.78+0.61, 3}k e] H-2 0.04£041% 01, 2T AF 28 3 12644061, &
8 % 12.66+0.82, #3He HFS 00240525 AT 2T 5 S8
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() PP
PPi#¢] prothrombin time R4o]d AT 4F 58 A 1260:058, 5§ 8F F
12601047, Wabe] P 000:0430.F Wyl glgler, v 4% 2§ 2
1250086, 2§ 85 ¥ 1251=0.82, Wal#e] B L 0010595 Z7}+3kATh

oo

¥ 311 PTY| 7|2BA %

Group Group =z Kia FFHak | HAAgE e
BE 1 12.74 0.67 14.30 11.70
Al & UhE 4 12.78 0.61 14.30 11.90
HE) = 0.04 041 0.90 -1.10
ITT
9 1 12.64 0.61 13.80 11.50
of] = HhE 4 12.66 0.82 15.50 11.70
w3} 0.02 0.52 210 -0.80
HE 1] 12.60 0.58 14.00 11.70
Al T HHE 4 12.60 047 13.50 11.90
H 3} 0.00 043 0.90 -110
PP
HE 1 12.50 0.56 13.40 11.50
] =7 HhE 4 1251 0.82 15.50 11.70
3} 0.01 0.59 2.10 -0.80
(A) ITT (B) PP
-& 1270 ——GIL % | ——GiUl
=f=Placebe == Placebe
1265 .;_,’-—/. : 1250 1 "
’ Weeks : . Weeks i

39 34. AHE 4F 8ol 1 pT ¥



4-5. FFEAR7T A5 ¥4 A aPTT

(1) ITTS
ITT 9] activated partial thromboplastin time(aPTT)2] &4 A3 Al¥y2 A%
35.55+3.23, 58 85 ¥ 35.54:3.51, HIlF| HTL2 -0.01+1.69% o, fET
£ A 35974379, B & 8F T 36.14+371, WH3slEel HFL 0171269F AT M=
o] Zast o daEreAs FHaol FUIEkATh

(2) PPE
PP 2] aPTT @44 Aldu2 4% 58 4 35784316, 58 8F 5 35.63+3.67, W3}
Sa

o] WL -015+1.78BE ZrAstH o, iz 4F H§ A 3589+393, H§ 8F &
36.23+3.71, 8o HFL 03443.028 =715k ok
¥ 3-12. aPTTY] 712FAF
Group Group H Fe@ak | FHAdgk F a3k
HEE 35.55 3.23 41.80 28.70
A8 UE 4 35.54 3.51 45.50 29.20
H 35 -0.01 1.69 3.70 -3.60
ITT
HEE 1 35.97 3.79 42 80 29.30
zF HE 4 36.14 3.71 44,90 29,70
H B2 0.17 2.69 11.60 -2.80
o1 35.78 3.16 41.80 28.70
AT R 4 35.63 3.67 45 50 29,20
H 55k -0.15 1.78 3.70 -3.60
PPT
I | 35.89 3.93 42 50 29.30
1= P 4 36.23 3.71 44,90 29,70
A3 0.34 3.02 11.60 -2.80
(A) ITT (B) PP

36.20 T - 36.30 -

36.00 / . 36.10

3580 - 3590 -

——GIiU]

== Place be == Place be
35.60 - 35.70 =
— b

3540 o g 3550 -+

——GIUl

aPTT (sec)
aPTT (sec)

=]
o
[=]

8
Weeks Weeks

19 35 N84 4F &8¢ BE aPTT 54 ¥
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45, FHEAW7T "4 B4 E3): Total Cholesterol

(1) ITTE
ITTT 9| total cholesterol(TC)¢| &4 A3 AT 4% 58 7 185.96+29.77, 58§ 85
5 188.88+38.63, ¥lslwke] WAL 292+164451 01, U T 2T B8 A 189.62+36.74,
H g 8F 3 189.62+37.15, Wzleke] B 7L 000£20.14E AT A= Hoo] ErEigle
g tj 2o A HErh fisith

() PP
PP e TC oA AT 4F 548 A 189.95+20.85, =& 8F 5 194,05+39.27, 3}
Zol HFL 410170022 Frlstdon, dxTe 4F E§ 7 1865043883, &8 8F
T 186.60+39.26, W3l 7L 010+23.092 7|2 W3stA] oot

¥ 3-13. Total Cholesterol®] 7| 2EA=F

Group Group o+t FeHA} | ARk & a3k
v 1 185.96 2977 242.00 130.00
AlE 7 HE 4 188.88 38.63 293.00 119.00
Holof 292 1644 51.00 -22.00
ITT
o= 1 189.62 36.74 247.00 114.00
o &7 W7 4 189.62 37.15 257.00 118.00
Halwf 0.00 20.14 43.00 -44.00
HE 1 189.95 29.85 242.00 130.00
AlE Hz 4 194.05 39.27 293.00 119.00
Hslaf 410 17.00 51.00 -20.00
PP
1S | 186.50 38.83 247.00 114.00
o &7 HEE 4 186.60 39,26 257.00 118.00
ik s 0.10 23.09 43.00 -44.00
(A) ITT (B) PP
% 194 % 94
E 192 E 192 .
: : /
froo i e & a0 > N
§u 38 / s == Place be EE 188 == Placebe
g 86 - g 186 e
’ Weeks ’ ’ Weeks ’

a9 36, AEE AF 2§ u}ZE Total Cholesterol s+ W3}
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4-6. +EA H7}F W4 ¥4 Z3}: LDL-Cholesterol

(1) ITTS
ITTZ 2| LDLcholesterol(LDL-C)°] 24 A3} A&7 4F 28 7 106.00:2671, 2 8
T 9 113.39+35.11, WH3HFe] HIFL 739+19560|5lon, txzvyL 4HF HE F
104.35+32.21, 58 85 3 106.56+32.72, H3l&Fe] Y7L 222423 62F A|ldTd O W
T Hol Frlsksith

(2) PP

PP LDL-C 404 AdTd 2% 58 A 1098612615 58 8F T 118.67134.99,
W3kl 72 881+19.770|3 o, v 4F 58 A 1032113340, 58 87 %
105.57+34.62, H3l=Fe] BT 236+26.9% AEFy dx=d 25 HFo| Frlekdoh

¥ 3-14. LDL-Cholesterol®] 71254 %F

=i~ Placebe —fi—Placebe

Group Group i+ FeHz | Adg A &5k
HE 1 106.00 26.71 159.20 5280
AlE T = 4 113.39 35.11 218.00 57.00
H 5= 7.39 19.56 60.80 -23.80
ITT
HHE 1 104.35 32.21 156.40 52.00
&7 HHE 4 106.56 32.72 176.60 59.80
H 3] 2.22 23.62 4420 -53.60
gz 1 109.86 26.15 15920 52.80
o HHE 4 118.67 34.99 218.00 61.00
H 3= 8.81 19.77 60.80 -20.00
PP+
HHE 1 103.21 33.40 156.40 52.00
=7 HHE 4 105.57 34.62 176.60 59.80
H 3] 236 26.99 4420 -53.60
(A) ITT (B) PP
% 120 % 120 +
% 115 - E 115
_E i | / | ——aiul _‘"':nc | : —a—citl

105 if’/;—-"". .—//I

o 8 o 8
Weeks Weeks

a9 3-7. A4 2 E 49 o1& LDL-Cholesterol 4% W3}

[
=]
r]

=1
=}
=
=1
a
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4-7. B 7} ¥4 ¥4 23} HDL-Cholesterol

(1) ITTS
ITT 9] HDL-cholesterolHDL-C)®] #4 A} Aldw2 2% HE& 7 5228+ 9.06, 55 8
F 3 50.76+9.84, W] HFL -152+7.780|%0em, HETFe 2E 5§ A
540811448, 5§ 85 & 51.92+13.08, W3l5Fe] HFL2 -215+6.75% AT =T =
5 Ho] a5k

(2) PP
PPo] HDL-C 2494 AdT2 2% 58 A 52431944, 58§ 85 T 50.29:1046, ¥
sleko] AL -21448330 % ZHAslgon, flRTe =g A 52351556, 54 8

& 3. 50.05+14.06, Ms}iFe| HFL2 -230+74F A48T

E 3-15. HDL-Cholesterol®) Z|Z25A%F

Group Group Bt FEHA | A & A3k
W 1 5228 92.06 72.00 39.00
Al o 4 50.76 9.84 76.00 36.00
H3wF -1.52 7.78 14.00 -23.00
ITT+
HHE 1 54.08 14.48 88.00 33.00
O &3 T 4 51.92 13.08 78.00 33.00
HEF 215 6.75 13.00 -19.00
o 1 5243 944 72.00 39.00
Al o 4 50.29 10.46 76.00 36.00
H3F -2.14 8.33 14.00 -23.00
PP
B 1 52.35 15.56 88.00 33.00
2 =S T 4 50.05 14.06 78.00 33.00
o3l -2.30 744 13.00 -19.00
(A) ITT (B) PP

55

| §

SE-

wn
s

wn
w

U
ra

G =—=—GILll

u
-

- =i—Placebe =i—Placebe

HDL-Cholesterol (mgfdL)
w
HDL-Cholesterol (mgfdL)

)
(=]

50

a9

=}
o
s
o
=]
o

Weeks Weeks

18 38 AL A4E B¢ W& HDL-Cholesterol 53 W3
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4-8. FAEA Y7 HE &4 A3} Triglyceride

(1) ITTS
ITTT9 triglyceride(TG)2] &4 Azt AdT2 4F 58 7 1384016892, 5§ 85 &
125.88+49.68, W3}ike] HWF L  -1252+58.000%en, dxTFe Az 2@ A
158.96+95.74, 5§ 85 T 147.04:168.49, WH3}=ke] HTFL -11.9247635% AT =T
BF Hoo] 4Bk

(2) PP
PP TG £ A4 AdTL 4% B4 7 1383316861, 58 85 T 128.05151.81, ¥}
ol o2 -10292605001 % 0m, e AF 54 A 169.60:10426, 55 8F T
154.90+71.68, W3lo] H T -1470:87.32% A AT t2T BF Hoo| Z4adisnh

3 3-16. Triglyceride®] 7|&%A %

Group Group i+ FeHz | Adg A &5k
R 1 13840 68.92 354.00 57.00
AlE T = 4 125.88 49.68 217.00 44,00
H 5} -12.52 58.00 101.00 -211.00
ITT
HHE 1 158.96 95.74 494.00 62.00
oz R 4 147.04 68.49 279.00 63.00
H3-=F -11.92 76.35 123.00 -224.00
I | 13833 68.61 354.00 57.00
o HHE 4 128.05 51.81 217.00 44.00
H3}2F -10.29 60.50 101.00 -211.00
PP
HHE 1 169.60 104.26 494,00 62.00
0= R 4 154.90 71.68 279.00 63.00
H 5] -14.70 87.32 123.00 -224.00
(A) ITT (B) PP

180 = 180 7

170 = 70

160 - _ - 160 _

L | -\ i} 150 4

—t G U] i ——GIUJ
\ T | \ o

Trighceride (mgfdL)
o
=]
Triglyceride (mg/fdL)
- -

130 - 130 -+

120 + T 120 +

8
Weeks Weeks

19 39. AlEE A F B8] IE Triglyceride X ¥HH}

[=]
Q
o
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&
A el Il Wit 12 a4 370 il PTe] B+ Advat tias
F 858 ARG 58 F Srisiglow, AdT PT s Er) tdzadhint ¢ A
Al e th PPrellA 8] PT Wate Al Hoe] H3rt gigleu dade $718 4
ct.
ITT#oll A aPTT= AldTell A= AlF 58 AXo 58 F gasigon dzTdis 5
7heteth PPirell M 9] aPTT®] Wah= ITT 3 FARH oL

ITTsHoll A 27 f- 84957} M2 total cholesterol TXi= Al@tollA= F71std ot of
ZTdAe W3yt gljlvh PPollA19] total cholesterol =2 ¥l3hs AP T 2T 2
T F7beke ZloE AEEQoH, APy Wt faTrRo ¥ 3A vhekstth
LDL-cholesterol <= ITTwellA AP tiza 2% Srbstgled, Adae] 5717t
a2t v 24 et PPl 4 9] LDL-cholesterol <+%| W3l ITT 3 A
1=

HDL-cholesterol <+%|= ITTollA Al e 25 Zastdon, 2 47t
A@rch B =7 Yebktth PP el 4] ¢] HDL-cholesterol °%| W 8k= ITTw 3 FAksk3
=8

Triglyceride™ ITTw oAl A ¥} thaat 25 439 0m B
th 8 ZA JEbth PPIol A Triglycerider Al@T tlzd 25 fastgon, o
2] ZAavt AldTET ¥ ZA] vtk

13 3 23 HEA B2 W NES AF Be A% WeE NFFI Rz @
A% A, 4 W5 Wsk Aol AnAolA Ym mI AFEH dE2T 1 usgke %
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T E36 FIAL AF BE F 6UARH Tedel Yrht T4 A=Y A% 9
& A= Hgsson, o Boa ATYELY RUA AP SuHA.
A FHe Az WA oF ATYE ARAA B O, NP AF
B8 FE AT oFE EACE A%HE YHE FA%L YUk 6 FAAT 1
DG FEUe o4 T F ARG AF B§ mE BA% TS o] BgHo
= Ae7t BREgons A AABAE ‘BAYLOR BHFAL,

—U

@ 9% AAR Y gz 491 pE!
ARG AFE BE F eFA6l AN 23R4 2 APEH P w7t Ve
4 7412 9 Hl?ﬁ/‘o o WaE T A egre

(3) AAAF vigAdA M)
HE ZAR A AA AG7T st BARAYEHL AT BEEHA &

AFael A FAR oldkgo] glalen, A 57] %Pﬁ?} A AR 2] v A
178744 AAAF7T SRS A g ni Adg AF31] dd-74 FFEe2
A

UAFT Aoz HIHHAUS

2 JAHEANDANM = Fd-FA BEEDe] el tig B3RS duge= B2
¢5te] BMIZ} 25kg/m® ©]4}, 30kg/m® v]wke] A& W9l &as 20~65419 42le o
BFOoE AFETe TAU-FA4 HEEEL 3 AFS, e 2EYZEF I 4FES
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Appendix 1. Y783 HH : AFE

M3 ganz ZIP ggus oy ¥E @9 M) A% (@) FEAR
1 501 E02 0% o 39 159 TE5
2 504 E01 s X o 48 160 TE
3 505 E03 AAO o 40 161 T=
4 S07 E05 AXRO 1 25 172 =5
5 508 Eb6 AXO . 26 170 =7
6 S09 E09 HOA L2 25 169 T=
7 510 E08 TAS Lo 24 178 5
8 512 E10 HA L 44 172 T8
9 513 E13 00% Eh 52 173 A
10 S14 E12 0% = 62 152 A
11 515 E1l1 AT A o] 3 155 5
12 520 E17 s X o 42 154 5
AlE 13 525 E21 x= o 1 170 TE
14 527 E23 AXRE L 43 176 =5
15 529 E28 i L2 44 181 5
16 530 E27 RO A L 25 180 A
17 535 E30 oOxXO o 25 170 5
18 536 E31 oo0=s e 24 165 T8
19 S37 E33 co= o 55 149 T5
20 541 E35 xOoA Lk 25 191 F5
21 546 F40 10 A L2 26 182 5
22 547 E41 R A o 26 165 5
23 550 E44 AKX = 40 163 TE
24 556 E48 og -l el 27 180 TE
25 558 E51 5 -0 o 32 168 5
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Appendix 1. Y784 FH : =F

W4 Yddz 23E9 ggdz oye A¥ QW () A% (m) AR
1 503 E07 X000 a9 32 169 =7
2 506 E04 Hs o 44 170 Z5
3 516 E14 00X o] 3 164 5
4 517 E15 AKX o] 47 162 Z8
5 518 E18 xS < 53 161 =5
6 519 El6 A0 L 32 178 T8
7 523 E19 oAO < 44 158 =2
8 524 E20 ASLC 9 43 170 5
9 526 E22 CoOX o 38 183 Z8
10 528 E24 KA A & 39 165 T8
11 531 E25 oA < 51 163 =2
12 532 E26 FA0 < 63 158 =7

S 13 533 E29 1AO 3 11 172 5
14 534 E32 0sS o] 60 159 Z8
15 538 E34 ooo o 41 153 =7
16 539 E39 axE o 33 171 5
17 542 E37 e x = 40 185 T2
18 543 E38 OKXRS o 39 183 =5
19 545 E36 2 AT L 24 167 =7
20 548 F42 Lo o 26 160 =2
21 549 E43 s = & 54 156 5
22 552 E47 HHO w 35 167 e
23 553 E45 HAE L= 47 173 5
24 554 Ed6 & el 28 183 =5
25 556 E49 KAX < 58 149 T2
26 557 E50 o AD < 1 165 T8

= e —



Appendix 2. ¥ ¥, 4¢E Fo g, YLIE

A ogaus WFE gen FEFH?  FE HER  HEF g ahye FIAAY
1 E02 N/A iRy N/A
2 E01 A+TE e N/A 2012.00
3 F03 Fid Z4 s N/A 2013.00
4 E05 N/A SRS N/A
5 E06 N/A e N/A
6 E09 N/A iRy N/A
7 E08 N/A iRy N/A
8 E10 N/A g N/A
9 E13 == W Z 23 Ao} B% PO 1 2013.06
10 E12 N/A =g N/A
11 E11 N/A W= N/A
12 E17 N/A W N/A

%‘ 13 E21 N/A = N/A

T 1 @ THEEF e N/A 2013.00
15 E28 N/A W N/A
16 E27 N/A ge N/A
17 E30 N/A PR3 N/A
18 E31 N/A iR N/A
19 E33 = AL thololdl~  Znw PO 1,000 2012.00
20 E35 N/A R N/A
21 E40 N/A e N/A
22 E41 N/A SIR=2 N/A
23 E44 et PR3 ol 3 7] aEg PO 5/80  2010.00
24 F48 N/A Ry N/A
25 E51 N/A W= N/A

*1 0 T 34 oyl ¥y 2 H 45 o9 ofE FoH 3: 39 :mg

= 1TEQ —



Appendix 2. W¥, 4E FoY, HE4E (AF)

W) L] ] | 2 19 .
B oRE AT g eFewT  we ey  A8F Ta? yhis FeANg

1 E07 N/A iRy N/A
2 E04 N/A A FRENE
3 F14 N/A R N/A
4 EI5  Azug=s e N/A (2%4)1&
5 E18 N/A e N/A
6 El6 N/A W= Z2H Ao}
7 E19 # 4 = N/A (2013)
8 E20 N/A Hde N/A
9 E22 N/A e N/A
10 E24 N/A we N/A
11  E25 N/A iRy N/A
o 12 E26 EHIHHFEY W= N/A (2014)
§ 13 E29 N/A gle N/A
14 E32 YA es = N/A (2014.8.11)
15 Ex N/A e N/A
16  E39 N/A iRy N/A
17  E37 gt A= A= (2014.6)
18  E38 N/A He N/A
19  E36 N/A we N/A
20 E42 N/A W= N/A
21 B43 N/A il N/A
22  E47 N/A iR N/A
23 E45 Al Sl& R (2014)
24 E46 N/A we N/A
25  E49 N/A W= N/A
*1 FH 3 olvje] W 2 HZ 45 o9 & FoH 339 :mg
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Appendix 3. ¥4, 5 4 &5

a9 Foo R 5 i i il
W as MR T wm wm w1 e rm Te
1 E02 Y Y Y Y 12 297
2 EO01
3 EO03 Y Y Y Y 12 12.9
4 E05 Y Y Y Y 110 143.8
5 E06 Y 38
6 E09 Y Y 160 14.25
7 E08 Y Y 108 88.7
8 E10 Y Y 110 56.2
9 FE13 Y Y Y 150 462.2
10 E12 Y Y Y 2
11 El11 Y Y Y 421
12 E17 Y
AT 13 E21 Y Y Y Y 123 98.6
14 E23 Y Y 3
15 E28 Y Y
16 E27 Y Y Y 163
17 E30 Y Y Y 55 16.9
18 E31 Y Y Y Y 55 22
19 E33
20 E35 Y Y Y Y Y Y 109 1721
21 E40 Y Y Y 55 734
2 E41 Y 26.1
23 E44 Y Y Y Y Y 206 142
24 E48 Y Y Y 109 103.2
25 E51 Y Y Y 55 48

" A 2F ol 2 eoly 3 U7 Ht 277 (g Alohol)

= I RR



Appendix 3. ¥4, €% % F A%

FaAT &% el
Wy gavz wWAds xidmien &7%
TE1 HE4 FE1 FEL TE1 BE4 BE1 TE4

- — N/A Y 347
2 E04 Y N/A Y 138.8
3 El4 5 1-23)) N/A
4 E15 N/A N/A
" E18 N/A N/A
6 El6 Y 2 A(F 453]) Y 120.0
7 E19 N/A Y 110.0
8 E20 Ni& Lo
- B N/A Y 28.0
= = 5 N/A Y 109.8
" o~ N/A N/A
12 2% A7)(F 349) N/A

EES 13 29 2715 3) b Z0
14 E32 N/A H/A
i — N/A N/A
16 E39 B U (5 2-33]) Y 343.0
T AAAG 73]) Y 1333
T = Y N/A Y 41.2
= — =AG 239) Y 109.0
2 2 +U(F 2:3%)) /A
71 = N/A N/A
> 7 v N/A Y 13.7
= G Y N/A Y 110.0
o T46 Y A (5 33]) Y £
25 FA9 N/A N/A 549
26 E50 N/A N/ 712

b e s kg
2 $Foii 8 Q%Y WE §FF (g Alcohol)
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Appendix 4. AAAF : AFE AF B8 AF (AL

ALO) gy Uy oy AYE wir
g QAN wPHE P pe—— F&7] o7

1 4 1 4 BE TE IE IE TE IR BE TR IE IR IR BE
1 4 1 4 1 4 1 4 1 4 1 4
1 E02 369 372 80 80 138 130 8 680 74 727 29 288 391 379 094 09
2 E01 369 373 73 79 113 114 73 69 68 676 27 264 347 344 092 092
3 FO3 371 372 60 60 99 120 67 70 72 727 28 280 348 345 090 0.89
1 EO5 365 368 80 8 132 132 84 8 86 852 29 288 320 312 091 091

5 E06 370 369 76 82 125 129 81 81 75 26 224 0.86
6 E09 367 370 69 71 125 126 71 83 82 822 29 288 274 282 090 090
7 HOS8 362 370 72 80 138 138 88 88 91 884 20 279 247 247 090 0.8
8 EI0 367 367 74 67 134 137 96 8 87 859 20 291 303 303 095 0.94
9 E13 362 359 61 61 119 112 79 75 83 820 28 274 232 224 093 092
10 E1? 365 363 65 74 111 101 74 65 65 650 28 281 412 409 098 098
11 EIl 365 368 72 70 117 117 79 8 61 624 25 260 3L1 322 086 0.8
12 E17 369 368 65 70 106 97 74 70 62 635 26 268 374 390 09 091
e 1 E21 368 370 8 75 127 130 91 B8 83 824 29 285 319 321 095 095
14 F23 363 369 6 75 124 124 Bl 76 89 863 20 279 283 285 095 0.94
15 E28 364 367 71 80 126 132 77 83 94 939 29 287 205 222 0.89 0.90

16 E27 364 365 75 76 113 128 79 75 83 26 254 0.86
17 E30 364 364 59 64 134 125 83 82 75 749 2 259 259 273 088 088
18 E31 368 369 51 70 123 125 93 79 72 705 27 259 265 265 090 0.89
19 E33 369 367 60 656 135 136 80 8 59 597 27 269 305 321 091 093
20 E35 364 368 72 8 135 133 8 83 99 1(;1. 27 279 213 224 086 088
21 E40 363 364 65 80 130 135 8 90 91 944 28 285 300 319 091 093
» F41 368 361 8 80 135 130 85 B8 70 7L1 26 261 325 315 092 092
23 F44 361 368 75 8 125 125 88 8 72 731 27 27.5 226 234 091 091
24 E48 365 361 78 76 118 130 8 8 90 882 28 272 304 310 091 091
25 E51 366 367 76 74 125 123 86 82 82 814 29 288 259 261 092 092
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Appendix 4. AAAF : AFE AF B8 AF (A%

& mmH

TR e i i I i
A A R 9E 7% TR 5, 1% 9F 9% 9% TE 1% 9%
1 4 1 4 4 1 4 1 4 1 4

1 E07 365 69 111 73 W o 272 091
2 B4 365 368 76 74 125 137 91 88 (%%% 797 N/ 276 260 268 093 022
3 El4 369 361 61 65 107 103 74 76 419700 692 1 257 328 325 086 0.86
4 EI5 371 369 77 76 127 137 8 88 41970 669 43 255 348 348 091 091
5 EI8 371 35 77 75 132 125 83 8 10 774 10 299 379 393 09 095
6 EI6 367 363 8 75 138 120 8 80 10 867 10 274 231 219 091 091

7 E9 369 78 125 91 40 40 35.0 0.90
8 E0 364 365 71 68 117 120 8 80 40 774 40 268 259 274 090 091
9 E2 368 363 76 75 139 123 8 84 00 869 00 259 216 218 087 087
10 E24 364 363 76 95 139 124 78 85 3300 771 3 283 240 246 092 091

11 E5 370 67 110 74 0.0 0.0 262 091

12 E% 366 65 120 79 135.0 L. 337 091
Hzs 13 E29 365 364 61 62 128 130 74 80 850 746 800 252 261 274 091 092
14 E32 367 361 69 70 111 110 78 70 720 656 760 259 310 284 090 088
15 E34 362 368 65 64 130 125 87 78 780 643 770 275 384 369 094 095
16 E39 364 360 72 72 13 134 88 81 209 744 227 254 243 236 088 0.89
17 E37 362 362 72 76 135 132 85 89 820 945 850 27.6 209 218 087 087
18 E38 362 363 76 78 130 136 80 88 780 865 770 258 227 232 089 0.87
19 E36 363 362 68 90 133 130 81 86 1320 748 1o 268 277 284 089 0.89

20 E2 361 58 130 80 362 363 385 0.90
21 E43 363 364 73 84 120 13 8 90 1850 734 ' 302 258 349 09 095
2 E47 365 368 79 71 124 135 88 93 218 689 232 247 305 288 092 091
23 E45 366 361 59 52 123 137 78 91 09 907 09 303 252 259 094 09
24 E46 369 362 76 8 127 141 87 94 00 992 00 296 211 241 088 090
25 E49 362 360 65 61 135 141 85 87 20 666 00 300 398 395 099 098
%6 E50 364 364 77 70 117 130 80 76 20 773 40 284 353 367 090 092

=15 —



Appendix 5. &%

)3 s wjAEE 48 As =48 As TET (%)
1 E02 348 300 86
2 E01 342 330 96
3 E03 330 279 85
4 E05 336 306 91
5 E06
6 E(9 330 270 82
7 E08 324 306 04
8 E10 324 315 97
9 E13 316 237 75
10 E12 330 162 49
11 El11 330 318 96
12 E17 336 318 95

AdT 13 E21 336 312 93
14 E23 345 345 100
15 E28 342 342 100
16 E27
17 E30 324 318 98
18 E31 324 324 100
19 E33 336 300 89
20 E35 336 303 90
21 E40 327 297 91
22 E41 327 327 100
23 E/ 342 288 84
24 E48 321 312 97
25 E51 315 282 90

Lk PEEEE BT S48 A5 549 A % (%)
1 E07
2 E04 M2 309 90
3 El4 315 279 89
4 E15 348 333 96
5 E18 354 342 97
6 El6 342 327 96
7 E19
8 E20 351 342 97
9 E22 336 324 96
10 E24 348 309 89
11 E25
12 E26

T 13 E29 336 318 95
14 E32 324 297 92
15 E34 318 288 91
16 E39 342 336 98
17 E37 330 306 93
18 E38 330 330 100
19 E36 318 264 83
20 E42
21 E43 336 336 100
2 E47 330 330 100
23 E45 336 333 99
24 E46 318 282 89
25 E49 348 330 95
26 E50 330 330 100
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Appendix 6. Y44 P4 FHA @3 : PT, aPTT, Total Cholesterol, LDL-Cholesterol,
HDL-Cholesterol, Triglyceride

W gd WA L2 WETL Cholosterol  Chelosercl  Cholsterol  Triglyceride
4 HE ¥Hz
FE1 SR HE1SE4IE 1SR4 RE 1 SE4 $E1 $E 4 TR 1 $E4

1 E2 117 122 287 292 216 234 125 128 68 63 116 217
2  E0l 132 130 370 388 202 213 118 132 39 41 227 201
3 E03 133 133 404 408 182 188 104 102 6 64 78 108
4 EO5 133 122 360 338 207 187 122 106 43 39 210 208
5 HO6 143 143 382 382 168 168 8 8 55 53 135 135
6 E09 140 135 326 342 217 28 141 154 46 48 151 130
7 E8 121 119 324 340 168 159 8 92 55 5 12 69
8 EI0 125 121 384 377 1% 26 119 136 42 47 174 27
9 EI3 125 132 332 341 178 187 8 111 40 45 25 157
10 E12 132 134 295 314 180 158 111 8 56 58 6 64
11 Bl 131 130 334 348 190 191 116 115 6 6 5 77
12 E7 129 128 366 33 19 190 119 105 6 76 8 44

% 13 B2 120 122 418 455 235 237 159 168 41 36 174 164

14 E23 124 129 360 347 242 293 157 218 57 64 139 114

15 E28 123 123 331 322 183 163 95 98 59 47 147 R

16 E27 138 138 364 364 134 134 57 57 57 57 102 102

17 E30 126 124 358 355 149 162 87 95 46 55 79 62

18 E31 128 133 341 356 158 150 9 88 49 46 74 79

19 E33 130 132 373 355 173 167 108 88 49 48 80 155

20 E35 124 122 347 311 165 156 96 93 45 42 121 104

21 E40 120 122 332 333 21 220 134 155 56 41 107 116

22 E41 127 125 384 388 199 205 104 126 55 47 198 159

23 E44 123 122 333 313 147 169 53 96 72 49 1 120

24 E48 123 126 392 392 130 119 67 61 43 36 29 110

25 E51 118 127 390 360 221 218 101 136 49 53 354 143
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Appendix 6. Y44 P4 FHA @3 : PT, aPTT, Total Cholesterol, LDL-Cholesterol,
HDL-Cholesterol, Triglyceride (A <)

Total LDL- HDL- ; .
g % & 373 PT aPTT Cholesterol Cholesterol  Cholesterol Triglyceride
3 k-4

dE1 95 HE1 HE 42 TE1L FEA4YE1IYE4YE1LYE 2 R 1 R4

1 E07 137 137 369 369 200 200 114 114 55 55 153 153
2 E04 128 120 398 389 192 169 109 86 34 39 244 221
3 E14 131 130 403 39.7 196 226 128 150 52 55 82 106
4 E15 133 130 355 354 164 147 99 60 38 36 133 256
5 E18 120 123 349 371 232 188 155 101 53 43 121 219
6 El6 129 129 343 36.6 247 249 136 154 72 66 193 146
7 E19 132 132 366  36.6 170 170 b | 91 61 61 88 88
8 E20 127 128 425 414 138 143 68 82 50 48 10 63
9 E22 131 128 333 49 236 228 137 133 67 48 160 236
10 E24 121 122 387 386 151 163 58 72 34 35 494 279
11 E25 13.0 130 328 328 218 218 126 126 56 56 181 181
12 E26 124 124 347 347 215 215 89 89 48 48 171 171
2! 13 E29 120 117 307 297 212 172 124 75 74 77 72 98
? 14 E32 13.0 126 392 364 158 134 90 63 56 55 62 81
15 E34 125 127 365 36.2 176 219 92 136 47 60 187 116
16 E39 128 122 327 330 171 178 81 83 66 62 118 165
17 E37 117 117 336 344 236 222 152 148 4 48 200 132
18 E38 122 124 410 383 176 159 94 103 38 37 319 95
19 E36 138 140 335 31.2 161 159 72 83 72 62 85 69
20 E42 127 127 428 428 236 236 156 156 67 67 63 63
21 E43 115 118 293 31.0 245 257 156 177 68 64 103 82
22 E47 125 124 372 360 138 160 62 89 33 39 216 162

23 E45 11.7 122 311 32.2 160 180 70 92 38 33 262 274

24 E46 123 119 339 339 114 118 52 69 48 33 70 79

25 E49 123 120 320 321 193 201 87 105 88 78 88 89

26 E50 134 155 413 388 195 219 114 134 47 45 167 199
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Appendix 7. 9|4 MAZAL 47

M wd wy FUF W x5a =y BER BES

A ME OHE gu s BEL BE4 BEL B84 OBE1 BE4 O BEL RE4 BTEL HE4
1 E02 3178 31.69 3142 3157 31.88 3292 3194 3263 3063 3025 30.88 30.44
2 E01 3132 3149 3168 3122 3054 3250 3060 3285 3052 3149 30.85 31.29
3 E03 3092 30.25 3094 30.83 2989 3261 3054 3268 3038 3061 30.64 30.35
4 E05 3232 31.02 3235 31.21 3286 3181 329 3223 3245 31.33 32.60 31.55
5 E06 3352 33.53 33.49 33.58 33.16 32.88
6 E09 3190 31.01 31.75 30.57 33.02 3202 3319 3232 31.62 309 31.55 30.89
7 EOR 3147 31.39 3160 3211 3201 309 3260 3130 31.75 31556 3226 31.60
8 E10 3215 3029 3232 3062 3200 3171 3228 3225 3204 309 3215 31.03
9 E13 3150 3194 3150 3194 31.93 3209 3210 3216 31.63 3202 316l 31.93
10 Fl12 3253 33.05 3270 3284 3270 3296 3319 3284 31.01 32.82 31.16 32.99
11 E11l 3099 31.34 31.37 31.55 3139 33.07 3144 3238 3071 30.65 30.65 30.68
12 F17 3193 3031 3231 30.04 3167 2972 3223 3002 3101 3062 31.37 30.96

%E]L 13 E21 3210 31.06 3239 30.81 3248 2905 32656 2964 3259 31356 3232 31.11
14 E23 3235 3148 3252 3168 3270 3343 3294 3358 3227 3073 32.22 30.66
15 E28 3139 31.23 31.37 3118 3045 2780 3043 2766 3145 2957 31.71 29.95
16 E27 3192 3222 3142 3232 33.07 3256
17 E30 3262 33.00 3279 3284 2826 3158 2893 3137 3064 3142 30.67 31.24
18 E31 3230 33.65 3218 33.24 2734 30.78 2841 3099 2998 2924 29.61 28.87
19 E33 3215 28.23 3229 2837 3126 2595 3162 2583 3037 2446 30.62 2452
20 E35 3255 33.62 3220 3333 31.61 3163 3148 3142 3054 31.03 30.81 30.83
21 E40 3213 3271 3216 3269 3213 3146 3201 3172 3103 2929 3142 29.69
22 F41 3253 3286 3284 33.18 3142 3284 318 3325 2974 2932 29.69 28.86
23 E44 3207 3254 3290 3233 28.71 2927 2898 2986 2896 28.30 29.47 28.63
24 F48 3156 2883 3113 2688 2922 2474 2922 2426 2839 2790 28.14 27.98
25 E51 3176 3245 3166 3211 2758 2894 2001 2906 2985 2945 2941 29.38
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Appendix 7. A4 ALDHA A3 (A%

“,E % % :1“ :,g HE# H 3t 24 AsH As$
HE1 4 FE1 4 FEr 4 Rl e FE1
1 E02 2903 2889 2922 2899 3155 3192 3227 3208 3255 3241
2 E01 2699 3034 2732 3002 3241 3195 3262 3216 3323 3229
3 E03 2915 3225 2970 3263 3272 3233 3101 3121 3126 3085
4 E05 3348 3230 3354 3257 3262 3226 3301 3201 3347 3253
5 E06 32.36 32.40 33.67 33.68 33.74
6 E09 33.02 3226 3333 3225 3197 3098 3230 3149 3245 3186
7 E08 3149 2916 3160 2922 3213 3212 3243 3213 3266 3245
8 E10 3131 3157 3142 3193 3190 2994 3247 3113 3276 3120
9 E13 3021 2996 3029 2960 3172 3237 3113 3110 3120 3110
10 E12 2959 2950 2951 3090 3280 3409 3077 319 3065 3214
11 El1 2980 3117 3125 3118 3154 3236 3265 3359 3308 3295
12 E17 3192 3063 3239 3082 3260 3224 3222 3113 3209 3139
%:]L 13 E21 3085 27.32 3080 2723 3196 3071 3354 3222 3424 3216
14 E23 3145 3012 3134 2915 3214 3168 3283 3256 3306 3282
15 E28 2694 2394 2727 2442 3025 2891 3259 2970 3267  29.92
16 E27 31.45 32.09 34.07 3411 33.94
17 E30 2535 2897 2596 2879 3283 3319 3122 3278 3151 3387
18 E31 2658 2672 2679 2603 3087 3255 3180 3282 3220 3311
19 E33 2587 1957 2605 2014 3150 2641 3197 2578 3163 2597
20 E35 2716 27.66 2669 2710 3294 3315 3303 3466 3298  34.63
21 E40 2560 2731 2621 2718 3339 3318 318  33.04 3216 3320
2 E4l 2592 2502 2528 2492 3159 3187 3352 3352 3350 3335
23 E44 2192 2214 2178 2212 2874 3255 3320 3365 3316  33.56
24 E48 2164 2198 2131 2234 3274 3090 3112 2586 3202 2651
25 E51 2470 2467 2420 2417 3297 3156 3073 2957 3118 3025
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Appendix 7. 9|4 MAZAL 47

oy U @y WNE W xq Ty BER HE$
ME ME gy gEs fE1 FE4 BEL BE4 BE1 BE4 FEL FE4 BE1 FE4
1 E07 3017 30.14 28.29 28.59 29,55 29,45
2 E04 3223 3213 3226 3218 3221 3341 3208 3329 3151 32.31 31.57 31.98
3 Fi14 31.79 31.00 3211 3097 3157 3132 3192 3161 3147 30.05 31.44 30.60
4 F15 3099 3154 30.77 31.39 3340 3078 3391 3115 3091 3114 31.17 31.12
5 E18 3196 31.71 31.80 3146 3202 3160 3246 3217 31.24 31.06 3133 31.09
6 Fle 3201 3050 3209 3128 3196 2993 3312 2985 3226 31.84 32.22 31.48
7 E19 32.66 32,61 31.35 3224 32,10 32.08
8 E20 3296 31.29 3295 3110 3250 31.74 3237 3190 3281 3087 3287 30.98
9 E22 3229 2710 3227 2650 3287 2930 3283 2910 3235 2770 3230 27.20
10 E24 3214 33.63 3226 33.77 3052 3205 3127 3268 3254 3284 32.60 32.96
11 E25 3196 32.30 31.89 3249 32.20 31.78
12 E26 31.73 31.74 31.88 32.20 31.70 31.78

oz 13 E20 32,00 30.34 3246 2984 30.01 2592 3051 2614 3235 2913 3238 29.32

= 14 E32 3221 30.82 3228 29.89 3054 2750 3134 2780 3022 28.04 30.30 28.44
15 E34 3216 3061 3155 2944 31.01 2726 3059 2625 3006 26.03 29.88 25.67
16 E39 3254 2988 3322 2982 2056 2286 2084 2263 3055 2615 30.55 2647
17 E37 3229 3272 3307 3251 2057 2956 209 2887 3078 3078 3074 30.66
18 E38 3193 3257 31.75 3224 2726 2735 2649 2567 3021 29.71 30.53 2997
19 E36 3182 3209 31.87 31.79 3057 3223 3089 3200 3078 29.08 30.36 28.66
20 F42 3238 32.04 27.11 27.33 29.16 29.13
21 E43 3115 31.89 31.11 31.78 31.07 3061 3099 2961 3007 2875 2993 28.51
22 F47 3135 3237 3153 3217 3210 3117 3155 3123 2949 2945 2991 30.00
23 E45 3271 3248 3217 3207 3060 2620 3070 2675 3201 28.77 31.72 28.66
24 Ede 31714 3298 3083 3261 2892 3007 2035 3030 2844 3006 2828 29.96
25 E49 2932 30.81 2860 3041 2414 2995 2408 2905 2705 28.00 26.55 27.40
26 E50 3232 31.02 31.71 3099 2938 2731 2920 2713 28.85 27.60 28.46 27.49
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Appendix 7. A4 ALDHA A3 (A%

g 32 o33 Fres ¢ A3 Aue

L T wm1 bR RE1 R4 OBE1 CBE4 CFE1 BE4 BE1 BE4
1 E07 27.68 28.27 2893 30.05 30.40
2 E04 31.25 3152 3079 3162 3265 3205 3271 33.35 32,99 33.58
3 E14 30,07 3044 2951 299 3271 32.34 32.61 30.68 33.18 31.05
4 El15 3214 2776 3180 2788 3111 32.02 3147 32.34 31.83 32.37
5 E18 2986 3149 2985 3192 3233 3243 33.65 31.72 32.58 31.76
6 Elé 2902 2704 2963 2760 3359 3275 33.66 3145 33.51 32.19
7 E19 31.34 32.08 32.88 33.46 33.90
8 E20 31.78 3069 3204 3057 3347 3186 33.74 31.33 33.70 31.86
9 E22 2898 2750 29040 2730 3219 2850 32.51 26.50 32.25 27.10
10 E24 3112 3135 3126 3136 3238 3336 3249 33.94 32.52 34.14
11 E25 29.23 29.87 33.10 32.72 33.26
12 E26 31.44 31.45 3282 3213 31.88

o] 13 E29 2983 2604 3045 2587 3335 3084 3234 29.11 32.70 30.68

% 14 E32 2584 2193 2538 2177 3283 33.05 31.62 29.73 31.77 29.25
15 E34 2422 1974 2433 1954 2964 28.62 31.39 27.33 31.78 27.57
16 E39 25,69 2057 2486 2011 3081 2787 31.86 26.11 32.70 26.50
17 E37 2443 2542 2347 2488 3332 3299 33.79 33.42 33.84 33.27
18 E38 2311 2209 2341 23.09 3014 3172 32.82 32.64 32.35 3256
19 E36 25.83 28718 2535 2775 3153 3170 32.78 31.95 3295 32.26
20 E42 22,63 22.39 32.67 32.06 32.38
21 E43 2787 21.73 2798 2197 3268 3243 32.78 32.63 3274 33.38
22 E47 3166 2330 3190 2362 3192 3274 32.62 33.38 32.83 33.49
23 E45 2574 2239 2539 2203 3315 3055 32.59 30.05 32.78 30.23
24 E46 2158 2545 2099 2796 2936 3240 31.26 33.53 31.13 33.50
25 E49 1745 20.75 17.13 19.11 2795 2931 2793 2912 27.94 2929
26 E50 2525 2312 2504 2239 3157 3053 32,99 28.83 32.79 30.13
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Appendix 8. ¥ WPF FA A7 (FE 1, 9)

9% dd kY vVi-E-4-3 vVi-E-§3d vV4-B-84-% Vi-E-§-%
vr  ¥= EImax S51/2 EImax s51/2
1 02 0.556 2373 0.555 2.090
2 ROL 0.566 2.345 0.539 2,051
3 E03 0.550 2518 0.552 2119
4 EO5 0.568 2411 0.559 2.620
5 FO6 0572 2.380
6 E09 0.567 2625 0.561 2.738
7 E08 0.553 2463 0.558 2,002
8 E10 0.570 2.409 0.556 2.409
9 E13 0.542 2.732 0.529 2972
10 E12 0.555 2.159 0.547 2,051
11 E11 0.551 2277 0.551 2174
12 E17 0.572 2257 0.548 2.405

AEE 13 E21 0.539 2.042 0526 2.225
14 E23 0.539 3.074 0.529 3254
15 E28 0.526 2.235 0.551 2264
16 E27 0.549 2127
17 E30 0.524 2078 0.549 2019
18 E31 0.515 2338 0.550 2176
19 E33 0.545 2.509 0.567 2,002
20 E35 0.540 2.320 0.560 2227
21 EA40 0.538 2.908 0.550 2.547
2 E41 0.561 2767 0.562 2467
23 Ed4 0.546 2,002 0.533 2,031
24 E48 0.561 2,053 0.559 2,089
% E51 0.562 2.634 0.565 2437
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