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< SUMMARY >

| EELE | D-02

This project is to develop and commercialize high quality green tea products
with functional and palatability secured in a short period of time through

intensive commercialization research and development of
Purpose& industry-academia-government convergence using green tea leaves, a
Contents specialized resource of Jeonnam Boseong, and to promote utilization of
domestic tea leaves, The purpose of the project was to expand the domestic
tea market through the marketing program and to activate the tea industry in
Boseong area.
This research plan for the following products are planned and patented in
order to activate the Boseong-produced green tea industry in the future.
1. Development of various blending tea recipes suitable for consumers'
preference using Boseong-produced green tea (6 cases)
2. Development of distribution system and business model of blending green
tea products through development of new concept packaging (3 packages)
Results . . . ..
3. Development of functional food ingredients from lipid-soluble components
of green tea (2)
4. Development of functional foods from green tea using ultra high pressure
system and supercritical extraction (2 cases)
5. Individual certification (1 case) through human body test to identify
functional improvement of blood lipid in Boseong green tea
6. Development of beauty products wusing surplus resources after
manufacturing of drinking tea (5 cases)
@® Developing new trends of new tea products by commercializing more than
5 new products using tea
@® Sales of over 20 billion won annually through development of related
products using cars
@® Decveloped unique franchise brand product using Boseong acid green tea
@® Fermented tea imported every year 10 billion market Domestic tea
supported Domestic tea industry revitalization Early recovery
@® W500bn (10% replacement of the coffee market) with the industrialization
Expected of domestic blended tea,
Contribution |@ Contributing to the development of high value-added functional food
industry using local native plants
@® LEconomic benefits of more than 100 billion won of Boseong-gun area
such as green tea related products and revitalization of tourism industry
@® Increase profit of Boseong tea farmers
@® Contributing to the economic activation of income increase of Boseong
area farmers
@® CEstablished Boseong in-house production company and started to
commerdcialize various products and raw materials of green tea.
Green tea ) Functional squallen Developed new
Keywords . Functional food beauty . .
blending tea policosanol |business motel
products
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Outline of Research and Development Project

Domestic and overseas technology development status

Research Contents and Results

Achievement of target and contribution to related field

Plan to use research results

Overseas science and technology information collected during the research
process

. Security rating of R & D achievement

Research facilities registered in the National Science and Technology
Comprehensive Information System

. Implementation of safety measures in laboratories based on R&D tasks
10.

11.
12.

Representative Research Results of R & D Project
Others
References
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m HAA XIS 0|20 SHY K HIAIL TN

H1& EIY3X HIX&E {ct E8A HZHIE oidjaE

AP (Canellia  sinensis L)
HR)e 2 Ald B &
B HE T ostu=E U%E]

AA7F A3k AA 10T
2 )N 7HI & @3Arks)

SN Cardllia) Hd= A AETEA
o, dAE AZAFoR AAZORE LHTF
. F2s 719, Z30ket HEC] 3Y VIEgREA 5
Uz dHAEA 2} AHE HFES] o] FoiR|al 9

2] 7HA olgstd &Sl dlol oY 7A AEEA
o2 BRysa Jri(4, 2006. 7, 2011).

2AHF)E EEEARR] SAket TEAR] IR A Ure] & ¢ deE feue) 48 T S
oAl e FZAPE, AglMe St F2 85 23 itk A - uets HAF Skl
gk 1A 2u7F soua e ARt Al tig SEluet ANt 7|55 2AF AR}
A4, 2007), 527 52.9%, -2 20.7%, FEEXH(HRE, BolA}) 16.6%, T3 13.6% 2 AR

r
N,
foi
o,
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M
off
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T

m{n
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o},
J 7}
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o

A& 2 &¥7F =5 ol 1 Jlov A fdt AF &7 2971 eS¢ F
Atk 2HY AA 2} FGAR A H&S B FAH62%) > H2H(15%) > FE2H15%)R
o}zl e F 27} AmIAZH(AHET, Bek, 2008)9] RS AAsa e FAolt

A A Gk FRIES A% Wik #AH g2lgFEe] wobA A YA, = 17
AAAF ol g &4 F7E AAdH] FA4AHES A= S/t e FA4©)tH(Chung
HS &, 2008). ©|&te] ¥} AFAd T = 736 g #Ailo]l gotd i 4F 5 A
AR ZAFA g Avizke theFdt &9 S SO SAHEHoY AT MEH 5 4T
w5 AEHol F53] FAHEA g AFEC] ARHIL, AAPTE AFs L Aok @
IS v GGG H 4F 2Ed 2 9 o8 7FA] AW A SO [ g
Fdo] FolAAA HBAES o8 &5, BEUS, T5, 24T T /M ZAAA
Age] Az B34E HEWI e ZeE BuEHT JrhH F 2010)

)= el 7HA A 2242 s 7T Fol 5AaE ZUkeE 3, 9, Wi, o}o]
23 T 7154 AFoly AAREAF T AANEA AHEHI Jon, B FokdlA &
ek At A= k. 53] Fxb S E(Herb)dE 5 oY /1A ARE TFT O
g WY A5 Axste] A THREE Y, A 2 HE 5 TOE A, AvsiHA &
58 Fola ¥
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T

AW A3aL, gl A e Aol A 120+10C°M 30+ éE Az :
oA o] #AS wkEst 39 ‘01 A AxEHH 7AW Adxd Hde T ARE ARE
sttt A¥AEE 2009Y s H#ste AFAEEA % A s

mill(Cyclotec 1093, Sweden)Z &41(200 mesh)3to] FLA
cup(NIRs &, Z7 35mm)ol] ¥ PO = wpigt & AHEsa, R4S f3 247
71 2894 33354 (NIRSystems model6500, Foss NIRSystems Ins, MD, USA)E =
Aot Faxtel EFS A% S EA 3T, AVRE, Y )& SAATE Al
AEA Aufstar, 252 /\lzﬂﬁQ TUAHESIA L, AFHAAT= 58 Te~8E TEAO]l
= At 2~3AZF AEE7] 5 Ao EF 40+1To] =43 Hdxr]oA Hdxsid

A s dzEd AW dxd sjBEdS dHEA ) Yo 20T FaLe] Haste] AR§s)

ol

SHIME AT ANEREAl= S JABRFW/W)E W xF, H]E‘ﬁ 2} 1.0%, 3.0%, 5.0%,

10.0% ¥1& =3}, HAARME, 5 ZF 05%, 1.0%, 3.0%, 5.0% Hl&Z EF3te] Z+ ARE
15g #3te] #5H7E iyl 2442 93 80T 150mL 7F3te] 383t B8t U
SEE %A

of $dU B3 }AL AT FA U BL BE2TE shel 9, @), HEA, 7)
109 WP WsPHE AAsA

2. @\4 =i} _37_7‘(

[AE] E[MSA H=E st =g* HEHE 73
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7+ At

Of

T HE A HNEFE M=
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e | FE | B2 | AR | A9 | A | Folina | dend | mec
=0 0 0 0 0 0 0 0 0
(%) (%) (%) (%) (%) (%) (%) (mg%)
22t 3.4 5.3 17.0 3.0 11.8 2.7 1.6 109.4
2} AFE A JRENG 5] AR T 25 o] 1EAT Az RLAR oF 158
e % 2Aed BRYE)

=

N:
)
5
=
=
(m
r
Hir
X
o
o
3L
id
=
o
g
o)
Lo

S &2k oy ezl 3929mghE 7+
B3, $20] 90.6mghE 7P wkon, M2, P, AANENAE TART B 2-3
ool we A mYnh

(3£ 2] 2 AIFE e 23

NER: T FTHAA 3] & Folr| =4t HEMRIC
(%) (%) (%) (%) (mg%)
22t 3.4 5.3 17.0 2.7 109.4
T 6.4 4.9 19.9 3.1 90.6
=3} 6.7 3.0 27.9 2.0 123.0
Hl 2 &F 5.9 5.9 18.1 4.6 392.9
) =t 6.7 5.1 17.6 2.4 289.6
HHTE 7.1 4.8 20.2 2.8 237.2
2) M= 2
[ 3] 2} A|FE A=A
NE L a b
2=} 42.6 0.2 10.5
T 42.7 0.1 8.8
=3} 54.3 2.0 214
Hl| = 3F 51.9 -12.8 18.7
o] =5t 50.4 -10.4 18.1
HHYNE 48.1 6.8 15.4
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o] 5(2008)°] =4t ofAYAE o] &3+ A A AL EXE 36.9= UENRIL, agt> A
HEgaE 2142 G Ao B udkht

LES RolA I aghe EolAe AP

JilsfF 5 A& ol Y 94

S‘i oot

(3) FAtsts &4
(¥ 4] A 5HE s
SHAMBISTD abs 517nm AlsH a8k 5 (%)
- » y = 15.330x+ 0.0645 % —]' 38.5
3 RE=0.9966 P
25 / —l‘% 4.2
/ e BFAFSISTD abs 5170m i—ﬂ, 9 7

: 7

L'j W —— M (AT abs vl = &F 7.0

os | o ) =t 37.9

‘ 0 005 01 015 a2 025 -TE"YH ?—]-E 19 6
Zy ANaYE kst BEMo A= A7) 385%E 7M=L, SlEA 5T dE 9y JHTE
< 37.9%, 19.6%= el =], =& 75"?— gz2ke} vls=slA =4 YyEly 3% E3A; A
Z Al FE3HA AFEE & Q= AlFoE AdHY JEFR/ FTAAA FTo] 42%E TP &
A YEST

4) &9 B4

BUAdE BEXoAE gEwo] 11.3%, £x7} 992 =31, 3B £HF vjxgko] 2.1%

71 S YEs T
(3 5] A18E gd &4

ANEH S X (%)
&=t 9.9
T 2.6
= 3} 3.4
vl = 2.1
GRS 11.3
HAHTNE 5.7

2o s BAHW/W)E ull =3, Eﬂ v 2y 1.0%, 3.0%, 5.0%, 10.0% ¥&3} =3}, HAFHTE,
S 7+ 0.5%, 1.0%, 3.0%, 5.0% vl&= sl 2+ A8E 1.5g sl ASH7LE T




of 747} Y3 80C &4 150mL 7}shel 383k AAsa el S B3 HUS AA:
g3 $d BS UETE stel B, $7), HBA, JEEE 34 104 BHOR BHysE
ANG A 7k E 6, 7o 2ok et A% A FAYsll @ WHsEe FLY
b oAl uhet W hgEs ke R 8aE WE AEAe] wge] ok elstm Qe
Aol F FO0HY BFF A FW /1F APl BY AT 5 FAYse) O 9P
Q9 977 DT E DAL o SO0 AR SAaTse] BEA F
A7k % SFAN BE NZATRIAY Aol Fshel vl$ETh 10-9, FF 87, BE

6-5. P& 4-3, FAUT 2-1¢ 109 WHO R FE} WS

J5te] B 7hshgle.

il
o

A5H7t A9 2R F5= 3.0% JAbL dE2S ARVE, £ 7247 1.0% FUb
1557t A vetwth. sAoAs =38, w23, AFHRIENA HIbeFo] @HoldsE Ao
A A &2k vl WA et

N

[

(% 6] T3 AlxE #5957}

e e % % w4 | sE

iy . &3} 6.8 6.5 7.3 6.8

1.5% 37} 7.3 7.0 6.3 7.5

- 3.0% 7 7.3 7.8 7.3 7.5

50% 7 6.0 7.3 7.5 5.8

10.0% » 5.5 6.8 6.5 5.8

1.0% 3 7} 6.8 6.8 7.3 7.3

o 5t 3.0% 7 6.8 7.3 7.0 6.8

50% 7 7.3 6.8 6.5 7.0

10.0% » 6.8 6.5 7.3 6.3

0.5% 3 7} 7.0 7.0 8.0 6.8

p— 1.0% 7 7.5 7.8 7.5 7.8

3.0% 7 7.0 6.8 6.5 6.8

50% 7 6.5 6.3 6.5 6.5
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# FH10d) - me-FT 109, T 87, BF 65 WF 43, FAUT 2-1

EE 7EE JIZE
3 - 75 8
(3 [ I_ 7 7.; \
4 I 65 g
2 :I--l, I I i s 1 : e J_Ll B
=& L.0% 3.0% 5.0% 10.0% =# |10% 3.0% | 5.0% 10.0% ' =+ | 05% | 1.0% 30%|50%
I o " " !;‘ij ] LA - XJ}‘|- r r ¥
eSS 3= HEUE
(19 4] AFE FsH7) 7E8= 1
(% 7] &4 AlxE AsH7t
=R _ _
A =wr iy ot aF A4 kA=
e . &3k 6.8 6.8 7.0 6.8
0.5% A7} 6.3 6.5 7.5 6.8
_ 1.0% » 6.8 7.3 7.3 7.3
=3}
3.0% 7 75 7.3 75 7.5
50% 7 7.3 7.5 6.3 6.8
05% 37} 6.8 6.5 6.8 6.5
. 1.0% 7.3 7.0 8.0 7.5
T
30% 7 7.0 6.8 7.0 7.3
50% 7 6.8 7.0 7.3 7.0

% BA0Y) : MSET 109, 20 87, HE 65, 1 F 43, TALT 21

s . - =
7.4 — 2
7.2 1
7 L .

6.5 T s & e
6.4 g

I s

=% | 0.5% | 1.0% | 3.0% | 5.0% =&} | 0.5% | 1.0% | 3.0% |5.0%
| =7t " " HIE ow " kS
==

(713 5] AFE FsH7t 71E% 2

3.3 8
[AME] ElYEA M=E 28 E4A HEu|E8 7Y

7hH EFAE Alze] wWlolz]l FAA FoAES FHHZIE 11.8%, HIEFRICE  109.4mg
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LHER

W) sBar FREANAN FLLAE
2002 7} wrgrtt,

H HEMRICY] ¢ A thu] wjxgo] 392.9mgw=E M =31, o] 90.6mg%®E T &
gtom, wixgt, d&Ew, HAANEdAE SARTG P 2~38 ol B AEFS B

) Lare] A wixdFo] 51.92 714 ¥HAl, agte] A wixdo] -1282 =Awr) A =

o
3, bake] A F3t 2142 FAEIL =4 YER.

Fouliabe wjEEo] 46%2 b =k, sk}

—_

of

np) Fikebse FA7F 385%E M ®aL, S BA RS dEwe] 37.9% UEhd
vh) Bd A &S g&to] 11.3%, St 9.9= =31, s BA SRF w2 21%=E 7P ¢
Al WERe

AP BB IMAA EFALe] &S 1.5g0 2 sl Hristuth. WA w232 3.0%
717 dEwY A9V ES 2424 1.0% #7H7h T8 3.0% #JUVE e 1.0% A7
7V 712 =7 =4 YERg S

m =1} RS 012 JISA AZ (SYALIE M) WL I

A 12 SAPezRy N84 B 330 99 A7 29 2 12

« AAS A=x3s] shod AWEH O Roasting HF= AA= AFAM Dol ke =3
ol Wxdd FEo] s Aoz FAFHMY. 2944 F< HS dibzloz A
2Zo A FEsr] wiEel doll vl bEst FEd FTolle Wxdle] AYHA &
E Ao 39 S

o« 4URE AL AHS =AY Az 27 @ so|ExHE U DFAW] FFL

dAtgon], Masl 44 AHOE W) AF AR AY AxITH AL 53
"l %>

= Jf 1 2 o
N

r
ok
£

1. Aol 93 ZEIALE FEH AT
gulA o 7 == JGIFEHE BB AA S(refined oi) FE|E A %3 & 4k gl €3
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5o AAAAHE AAHY, I gL EF (Fractionation#}F o2, EA 2xoA aado]
E4E AAStE Aotk 71 dE] AHEE = WHe ZAAsHerystalizationE 53 B8R
Moz EX2ZqAN Zsxo & EAS EEstes Welw, I FoA “Dry
fractionation” ©.2 A} AFEF o X += W o] Winterization ®*Holt}. Winterization W -2
WAz A degdo] AZ|=AS WAE] St A S FEHEH Lo AR =22E& o
IR g o] &3t A ASHE WHoIH

Crud Oil

!
Degumming
J
Bleaching (filtration)
!
Inter-esterification

!

Deodorization

AFAR ol o7 FYIAAE F=

of

AE>

<ALz, winterization 34 ¥ policosanol-rich fraction>

B Ao A A3 of3gx]E= Whatman No.lg o] &3 ZEHE AH&std o, 53/ 9
o] ¥=7} 1,800 Cpoise o] o & o} Membraneffilter AX&= A& = QU B A
NHeE YA FEI 52347 9IS YHLE(-5TCT~0T)oNA 2447 Bttt A&
AAE Tt AASA AEE ANFASA 52 FH FEIAEY FHFES s

=2k dde] ZEIAE TS 1662.5423 mg/kgS B o}, winterization FHS AX

5, ZYIAbE ol 2818.8831 mg/kglo 2 Eol AEHUT ol =2 dF W d2=d

o] &=l o] AAS} HHA IdF AFgAAR] FYIAAE ARl s5H AerE 74
[e]

At} Winterization E4¢ F3t] 60% oldel Eelzils F/hERE FAY 5 Ao,
g £AE of A4S BadE 4Fe By
2

=2 el grd dxydo] AFEA A h7] sty BlEA g

i

Eato] Mz T
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A
f AEe 3.2418 ppm 7HA ZAaFJoH, 80+£5C oA HEF HaF AZFS W
geFo] 0.8214 ppm 7HA ZasATh B 2.0% F7F Al 20T oA A2 HAH
2.8643 ppm 7}A ZAaE e, 80+5CoA A M Wlxydl gaFo] 0.5142
AT Ade AHEd FFRA T SAEIEIA o ED>HE
g 2 FAE BA olE 7HA FE ERES WU d9S A%
0.0215 ppm & AZHO =N E3x X< 2 ppb o2 WxIA FFS
ZFEF st 7tE2Ee} MEATEGE S2AY FEVF M
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Table 1. Experimental values of moisture contents (%) determined from 5 different heat
temperature at different intervals.

Drying Time (min)

Drying
Temperature 0 1 5 10 20 30 60 90
. MC (%) 69.23 55.24 48.24 32.72 12.18 9.74 4.32 1.25
00t BPC (ppb)  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
) MC (%) 69.23 45.32 32.54 28.82 8.21 6.72 2.34 -
e BPC (ppb)  0.000 1.352 2.352 3.157 4.215 5.648 6.839 -
) MC (%) 69.23 12.35 9.24 6.24 4.52 - - -
w0t BPC (ppb)  0.000 5.24 7.352 11.543 14.922 - - -
MC (%) 69.23 H.592 7.2143 4.21 2.86 - - -
90C 3
BPC (ppb)  0.000 7.215 13.214 21.354 30.514 - - -
MC (%) 69.23 5.32 3.54 - - - - -
100C

BPC (ppb) 0.000 12.252 19.256 - - - - -

* MC (%) : moisture content
** BPC (ppb) : benzo(a)pyrene contents
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= ! A 5 A} st
) T 2FH o AAFZF A8 HAFEd dAS 1AV JEF 42V E
(Homoginizing) o] &-3}o] 5E7F #A3F I}
9 A4 HE A o Aol fANE FH|EIA, YA A&A SAFEFN A2 S A
(Preparing) A&
ZAFA
3| ot e o oml AeE AR 2
(filling)
E AL A
4| °°" o utro] ¥gdle] w3
(packaging)

AR #F vl wet Alxd 8 3AE 10mglea i AE

AzxE 93 H4 =4 Q%ﬂ #3} wiwdel we Aol 7?%?’} =
2 Az 34 viwdel met AxsAT 74 A=

A -3500d, Konica Minolta, Japan)E o] &3te] L(H %), a(’—‘i

%), b(EA=)3ES ?7‘36}21231, ATk AEE T2l oste] Akt

- 2 2 210.5
AE = [(Lsample_Lstandard) +(asample_astandard) +(bsample_bstandard) ]

rloy

MEFEH] 7lE 2R B 2o (L= 92.93, a= -0.83, b= -0.89).

e

Table 2. The changes of color (L. a, b and AE value) of 5 kinds of green tea sample oils.

No. Lk A%k Bak AE

12} 13.55 3.6 10.1 80.25951283
2} 13.03 3.61 9.96 80.75547102
37 14.01 3.44 10.79 79.89381515
47} 13.48 3.8 11.08 80.47993725
53¢ 8.2 4.18 9.78 85.54602212
Ave. 12.46+2.15 3.7340.26 10.3540.51 81.37906426
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a9 18 5249 A8AY FEEY =2xstEe Wd GC-MSEAAIe] wiglk total ion

chromatogram-< WeRH ZAolth. IfoA F|IAEdd digk AEEAES f3kd MS
spectrume &R1stal ol Z2te] AHRE st E8liAE AEYS FdsA

Lo 0,000,000y g Intensity ; 72,506,170
JTIC (100 Time 24282 Scang 3637  Inten. 2,775,354  Oven Temp233.76

5.0+

2.5

2+ ZYFAFES dE20 SEFFANE (C28-OH)ol|l thdk GC-mass spectrum-g YERA
=2 R.T. 33 minol] A&+ AEL SEFIAE-TMS =4
FE o83ty TYS RT.AE 2= AS st HES A8

_ﬁ?l 1:19 P

Baze Peak: 4671 035 921
miz 25305 Abs.Inten. 5,522 Rel Inten. 051

1004 467

75

1 75
2 57

s I .hl|ll.| L. L' 187 207 253 281 311 338 409 430 431 =09 e41 575 509
1] 1 I 1 1 1 I 1
50 100 150 200 250 300 350 400 450 s00 550 500

Fig 2. Full scan mass spectrum of octacosanol in tea leave extract.

%, GC-tandem mass spectrometry with MRM mode& ©]
AES BAEFstAH (Fig 3. At BF A3+ £ 1 9 £ 29 Uelgd

olsl Le WHoE AR BT
G ER
o}
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Fig. 3. GC-tandem mass spectrum for policosanols in tea leaves

Table 1. AN oA Agel F48 EATAE §3 2 =4
. gAY 49 ojd el 74 oldlY 8¢ ojdel 94
Policosanol (mg/kg) (mg/kg) (mg/kg) (mg/kg)
C20-CH 1.36 0.94 1.02 4.04
C21-OH 0.17 0.01 0.07 0.26
C22-OH 4.66 1.88 1.84 7.59
C23-OH 0.82 0.12 0.15 0.76
C24-OH 31.78 7.05 4.81 22.51
C25-OH 3.02 1.08 0.79 2.78
C26-OH 266.84 141.58 95.60 233.28
C27-OH 9.99 8.44 7.96 10.60
C28-0OH 593.11 923.50 717.95 972.32
C29-OH 11.02 15.26 16.77 16.33
C30-OH 313.82 1057.98 912.41 754.61
C31-CH 20.53 4.04 4.77 4.31
C32-OH 44.78 241.99 269.93 196.63
C33-0OH 0.60 0.65 1.29 0.69
C34-CH 1.35 5.51 8.58 3.30
Total 1303.84 2410.03 2043.95 2230.01
9 mAqel SaE TAzAE FEe 49 AR A7 M A Jeigen, 74
Fole 2 AolZ Holx Uitk oY HAGel 49 AA A7 o 0.13%HE ol
7-99 AHFoNAE oF 0.2 - 0.24% A= TFHTF ALE YEYT. ol ZAgo] EE&A
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Table 2. AHAAZIE 8 AAF DA 72 I FF 2 =4

el 74 #elsd 999
Policosanol . - - -
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
C20-OH 1.15 0.98 2.53 2.59
C21-OH 0.09 0.04 0.16 0.17
C22-0OH 3.27 1.86 471 5.43
C23-0OH 0.47 0.14 0.46 0.62
C24-OH 19.42 5.93 13.66 20.96
C25-0OH 2.05 0.94 1.78 241
C26-OH 204.21 118.59 164.44 218.75
C27-OH 9.21 8.20 9.28 9.91
C28-0OH 758.31 820.73 845.14 865.31
C29-OH 13.14 16.02 16.55 14.73
C30-OH 685.90 985.20 833.51 720.25
C31-OH 12.29 4.40 454 8.30
C32-OH 143.38 255.96 233.28 170.01
C33-OH 0.62 0.97 0.99 0.65
C34-OH 3.43 7.04 594 3.37
Total 1856.94 2226.99 2136.98 2043.47
ed® wAY (5 Dl FHE FalAE FES E 20 Jeniich LAF N4
de AR FelIAE BRI 2 Aol molA wskon], wx} AAT oF .18 -
0.22%4% FFo= Eezazol Fauol AU T4 FAL =AEOT Ago] i
@ Rpoz g A HAY AeEE £/ Qs Rolth mekA op AelA B
wpoh ol %3 zhelol BHE FalTAEel B RS A IHE Sl 54 AE
ARE Bool Fhsithe AL euiwt. FdaAE $F T 58 C28-OH% C30-OH}
FAAES o] Fa oA, o] AR FEFo] HA FEFIAE T o 0% =S AA| S
B9l 2o EemAEe NS4 RoR ded SuEAE GFe o 0% A% B
Sl JojA I 7l AE ZtEY. A SR ZEIAEY ZESYE oA
o] 59 FAIA AAAIZIERZ 2ol & Holal ATk AL [FASHA 423 9L A
Ag =AUl SEAEC] A B &S AA

2. 249 F2E9 phytosterolz=A 2 3=k =3

32 AAAVE DElste] de o™ Aol T
Zoltt. EIxto] e o A= campesterold} stigmasterolS AR A gk
SHrEo] Aoyt 1 FFEFol wg LS HolojA AEAHA A~ 2
2 AGHEAT. 2] ANe] AHAER AEYHETF S AolE HIPoH,
79 9 8ol AFHI ojHANA 4L} 9Ll AFH S R ! =2
EF AT AdS5agel e AEL2HETEFS oF 246 - 474 mg/kg FEol AT

it
El
ft
[>
o
o it
PN
ox,
%,
ot
oft
ftlo
i
o
EY

™, beta-sitosterol->

dm & o
o
P
o
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Table 3. AHAAZIE ZAFojA A FF2 phytosteroldH=F (mg/kg)

beta—Sitosterol Campesterol Stigmaterol
o 44 246.94 - -
oA 7HAH 474.09 - -
old el 8 A 405.95 - -
o 9d A 248.37 - -

I 4L AHAANNE 2t A

vebd Zlelth =2 ge] Agele o
steFel xpolE A HolA &kt =
mg/kg °] A

@Dl FHE NE2HE 24 D I
Qo) Aot gl AR WE 4B 26

2 el e A=EAZEHE FES 392 - 497

rlo
to
£
o i
_&
iR

O

Table 4. ANHA 718 Z27AAo] /2 phytosterol FF (mg/kg)

beta—-Sitosterol Campesterol Stigmaterol
2l 4€ A F 497.65 - -
74 A3 410.83 - -
o 8444 439,51 - -
ol 9944 392.65 - -

3. 2 FZ2E9 tocopherol =4 9 JF =A

£ 55 AMAATIE SA-dDd ¥ tocopherold e UERA Aol FoA B uiet
o] =Zxojd el =  alpha-tocopherol?t  HEFROW, beta-, gamma- «H

delta-tocopherole HEF A &dth Zxojd Yo HEF alpha-tocopheroldh&2 144 -
262 mglkg o2 18 =& HE ofyAnh aEla 4€ AFHT AAAYA I e
ShFS eI, 9€ AFHT oJedolA 7 =o du-EFH 2SS JERRAT

Table 5. QFHA 712 Fxojddol| 72 TocopheroldF (mg/kg)

alpha- beta— gamma-— delta—
Tocopherol Tocopherol Tocopherol Tocopherol
ol 49 144.75 + 1.00 - - -
ofdl 74 21838 + 21.67 - - -
ojdel 8¢ 185.83 + 22.62 - - -
ojdel 9¢ 262.46 + 8.37 - - -

E 6= AHAANE Z27Ye 9 tocopherolgh#ES UERA Zojtt FolA HE upe}
2ol ZaFYoNAE ofP=aAdy whErEA 2 alpha-tocopherolt A EE A S, beta-,

_37_




gamma- 3! delta-tocopherol> HE% A Fshth. T2yt SolstAIE SxpdolA = o=
4Z% alpha-tocopherol

At 2el 4L e GO du-EAAE0] AEHALH, 1 %

gHeFe 480 - 2101 mg/kg FFOIUTH FARTE Sogh AL 4do] HFHT oAU A 7}
A e FEE dehhgo ge—m A% 490 AT HARAANA 1Y mE Sz
AE FFe JERUT. TX 78 AAT AAeNA P e Du-ESHNETELS e
EeR=t
Table 6. NHAA 718 Z234A o F-f-E Tocopherol 3
alpha— beta— gamma-— delta—
Tocopherol Tocopherol Tocopherol Tocopherol
7+l 44 2101.65 + 31.42 - - _
74 480.96 + 6.90 - _ -
7+l 84 759.41 + 17.59 - - -
el 9¢ 1063.21 + 57.97 - - -
4 AR 3B AXA 24 2 FF =3
AAANZIE Gelste] 42 od Zx9 @ Z23 oA JAAA =4 F IS S
A 77 7 2 % 8o YEUT. S2X &4 2EL o &slo] SPE FlEAE A
A & AAT 1A AEH 23S HPLC-ELSDE EAste] AAAxFE3 Hlwsle] AR
= sttt o BEAA AP HEL 7 v AEY AXHo] WA &t
th ol ojUmAARE ohet ZAFANAE FYsA ALY ol BARA eksich.
Table 7. AFA 712 Sx1ojd Y /2 AR A=
PC PS PI SM
ol 49 - - - -
ojel el 74 A - - - -
o] el 84 A3 - - - -
SEPREEE - - - -
Table 8. AAAE =gl FH8 ANALF
PC PS PI SM
FERCEE - - - -
el 7913 - - - -
el 8913 - - - -
FEREEE - - - -
5 2ZY FEEY 2Fdd FF A
a9 4t =AgoRvE de NEHFE AES HTHSY de BHHES GC-FDR
B3 gas chromatograme UER Aotk o] B4 Eslo] RT 2380 7]&o B4% &
glZAbzo] obd & AR (Ao] W¢ =2 FFoE EAste Ae AT wehA o]
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=2A g A& FAE 95t GC-MS #4& AAstdt. 298 5+ =2 A9 full scan

mass spectrum-= YERH Zo]t}. o] mass spectrum-2> NIST library/de] 2F&#de] mass

spectrum¥ "¢~ frARSte] YA H O ~AFAAO T AGSIATE HES THAITE ERIsH]
st FEFQ 2FLAS TYF =04 GCEMS AT A3 A& Ast FEF =FY
o] FYE RTE Yetdo] 234 YS &AT =+ YAtk

(A)
mDEm Time 48.335 Inten, -3,056]

R ULW

B 75 100 125 150 175 200 25 250 275 e s 350 s 400 425 450 478 min

Fig 4. Gas chromatogram for green tea leave extract

Base Peak: 63/ 10,000

1 ppt10.000 5 :
0757 ( A
0507
025141 B o
I I : gt :
0.00 eibl 1900 A U il 181 203 217 267 13 209 Mt 387 410 4 498 7 ssp sag |

100 120 200 220 B 350 400 420 500 B 800

1 GDE 10,000) Base Peak 63/10,000

0.75 ( B

02544 l = 137
il

193
aoodde th l bugdy s 27
100 150 200 250 300 350 400 450 s00 550 BOO

Fig 5. Full scan mass spectrum for unknown A (A) and mass spectrum obtained from NIST

library

E 9= AAANVE SYste 22 mxojddel FR3 2FL4A FFE YEhd Aotk &

A Bz ukel o] Zap ofyglo A AZIE AFLA e e xolE Holal JUTH 5

3] 49 AH odAeME 7 W2 2FLF FFS dERlaL, 7o AFHT 2ol
[e)

2 of| &
7H e AFLAFHFES BAT

Table 9. AAAAE HxojAQo) 4% SqualenedF

Squalene(mg/kg)
old e 4913 57.78 + 1.68
ojg el 743 118.85 + 0.77
olelel 8UAF 8857 + 0.67
old el 99 AH 104.25 + 0.85
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105 AHAE 2kl Ae AU FHD 270U FFE yebd Aol o
A BE vke) o] I FQlo A Al7|E AFEAe] FFe A A7 wel o F Ao
E Hol1 Uitk Bold He HAFYoIAL] 2Ted FFe ofuYel FHE 2FUA
of vl ¢oF 108 =S =2 IdEFS Ul 53] 8€ AT FAddAME M =2
27w garg vehdo] 1538mglkgel Betdlow, 490 AAR HAGdE AF R 2
FLANFFE WY 27LAL FLA 59 G A 5L A WA RA o]
W ATAN AL vl F2F 7154 AR FeUMoR Fgo] T Ae= W
Loy
Table 10. AZ 4718 =x3Ao] F+9 SqualenedF
Squalene(mg/kg)
el 49 A # 49765 + 0.42
7l 7E A A 1156.10 + 2.40
ol 8¢ A 1538.35 + 10.28
#el 9Y A3 1032.97 + 1.39
HI2&. A 0|49 AT =& XY |19 JIsd |adE gl
2 24 R g 323 4AAL

11e 2YA ol4tsh BaFEwo 4
22 (544 §RAN FHE Bl FFS UEhd glojth EoM Bi we 2
C30-OHSt C28-OH Eel=abs FFol /b3 Bobd, SagelAel Asst we FA@
e Btk o] F EYsAE AANBYIAE FFO] o 66%YEE A Sgic

m O v
ol

Table 11. Green tea oilel -2 policosanol 33

. Policosanol Content in Green Tea Oil
Policosanol
(ma/ka)
C20-OH 42.00 + 0.43
C21-OH 33.01 £+ 0.31
C22-OH 95.02 £ 2.79
C23-OH 52.14 + 0.82
C24-OH 166.20 + 6.07
C25-OH 54.13 £ 0.45
C26-0OH 934.23 + 25.13
C27-OH 11191 + 2.32
C28-OH 5298.83 + 17.45
C29-OH 94741 £ 372
C30-OH 6737.67 + 20.26
C31-OH 180.46 + 1.07
C32-OH 3001.32 = 1.35
C33-OH 132.78 + 1.82
C34-OH 198.26 + 1.40
Total 17985 + 37.05
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= 128 294 29 4
2QA G 2 EolA
zo= Faud Atk

&froll e JEZHE
= stigmasterol-& 74 = %]

Tablel2. Green tea oilol &% phytosteroldt3

=
1)

4 3 EFS UEd Aot
% 3kom, beta-sitosterol> 752 mg/kg

Sitosterol

beta-

Campesterol

Stigmasterol

Green tea oil

75240 + 40.81

132 S22 &l e EIVNETEF s YERH Aolth FolA X viel o] FAp4
£oll= apha-tocopherole] £]o] gamma- % delta-tocopherole] /%o AU o= ==k
Ao A e Al AX|5HA] R AolATt. ZAFA A= alpha-tocopheroltt AE= A 1
Hu 5212 8F9 Agole BREEuE ALt A&folA FHd EIZHEE st 3
- 2 del-EFHE0] AE2H AOE AISHET. F139A B vke} o] =9UA A4 4

[e)

&A= gamma-tocopherole] 759 mg/kg F=o.2 71 wo] TFFH U I v
2+ delta-tocopherole] gamma-tocopherol®] ARFAHE<Rl 300 mgkg o2 FH=o] AN
t}. beta-Tocopherole HE% A ¢&3kom alpha-tocopherold=-2 233 mg/kg o2 17

Be We ok

Table 13. Green tea oile]l &% Tocopherol g3

alpha- beta— gamma-— delta—
Tocopherol Tocopherol Tocopherol Tocopherol
Green tea oil 233.40 + 17.07 - 759.55 + 42.96 300.73 £ 19.87
E 14e 2UA ARG AEfel FHE ATAA FFS Ve Zlolth B3 odYnoi
of 5u) 7I&F & FFS UEAL SAFAA Y A2FL/ FF Hoes 2~3A8E B
& e Jepny

Table 14. Green tea oile]l &2 SqualenedtsF

Squalene(mg/kg)

Green tea oil 595.76 + 6.12
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H1E =it X188 d=E& 0182t Ml
L e 2HE A AF in vito AT

HepG2 Al wjF =4

M|3Z : HepG2 cell : human hepatocyte cell line

vj 2] . DMEM ®jf<jol $-ejo} &4 (fetal bovine serum, FBS), HiyA & (100 U/ml), ~EZ]
Eulo]Al (100 pg/m)E Y3 pHE 7.0 - 7.22 A3}

vj ek 37 . CO2 5%, 37C wjeF7]ol A wjoF

ME 5= o 72AXF S4 = Ak, Ald) s Al el= PBS (phosphate-buffered saline)
2 AZ3 & PBSE trypsin(10X)S 1XZE 3|Xste] Wi xgste] MEE &2AA A

Cell viability =4

D FEl & H4ako] Cell viabilityoll v x|&= 93

AZ= 96well platee] 1 x 104/well2 24417+ w3ttt o] & 23 &8 x4k palmitic
acide] MEZEAL sty fste], AEES 12, 2402 Yo AHEsi. EZ-Cytox
(Dogen, Korea)& 7 wellel Aglste] 1, 242F <t ¥-&A1Z1 ¥ microplate reader~] ol 4]
450nM o2 =A 5o

2) B4 &4 FZE0] Cell viabilitys] # X 3

A ZE 96well platee] 1 x 104/wellZ 244 7F BH FetAtt. =3k A8 FEES EtOH =
DMSO z+z} 3lAlsle] o] 52 A3k & 24413 ZFo] EZ-Cytox (Dogen, Korea)<
wellel] A3l 1, 2413t %?l HES-A171 F microplate reader”]eol Al 450nm IFo T =
9t 2AARE EUE 90%c]49] cell viabilityE UERE AR BEE AxEAo
TEE O APzl o]ttt

O e N orr

o

rfr e

)

Leuciferase assay

M| : HepG2 cell : human hepatocyte cell line

] : DMEM ®j<Fefol]l $-efo} &A (fetal bovine serum, FBS), sy & (100 U/nl), 2~EZ]
EnjolAl (100 pg/m)E ¥ pHE 7.0 - 7.2 =43

Hj ek 87 : CO2 5%, 37C wjk7lol A Hjekslsdtt.

A= %—zr% w7241 4§ AAstaL, Al s gAlel= PBS (phosphate-buffered saline)
2 AH3 T PBSE trypsin(10X)< 1X&E 3]|Aste] Yu xglste] AXZE S2AAH A )
&t

L

91
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Oil Red O staining

HepG2 cell®] A%+ 0Oil Red OORO) stainings o] &3] A ATt ANEZE 3.7%
FormaldehydeZ 10&37F A2l & 60% Isopropanole} o2 A A3t thS-o=Z+= ORO
working solution(3:2=Stock ORO : distilled water)® 15~20%-3F GMsl W & B2 A H 3
o} AlEZ 9] staining A =+ light microscopys AHE-3ste] &R1sHA T

E252E 80 AP HXE 2y ?F“é
-V A MERHNA Z3FEE

=
- EE harvestdle] AA) e =&

=21FEE 9] Free Fatty acid Ao #A3 &% 49

:
f Hyperinsulinemia/
Llnsulin resistance

¢ TG

din

esterification

Tin
lipolysis

Adipose tissue Liver

[ Figure 1. HI&SA AWrds 24 714 ]

=9] in vitro Cholesterol & Tryglyceride &% &4

Xo| Z23:E2E AT A MEY F2ZE Cholresterold} Tryglyceride T4 A%43 &

9] 3+&Fe Colorimetric kits (BioVision)E AF&3le] SASIAY. AL HAHFS Al

cm dishesoll 1ml &< (5%NP-40)S %‘-J_ A3 AZTE 100C 2] Water bath

= 7heta A2oA A%le AAHS 2H HrESY. 83 dAEYVE o
S O2A 712 AS5des Tt Evd EE 34T FU2HE H T

739-ol= A Z<| Chloroform/ isopropyl alcohol/ NP-40 © 2 F%3&}1 FAIAAT A E

K
N
—_
=
o
it
—
o
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g] 7104 15,000 x g2 1085<F A 7|3 AEHE =33t vacuum Sholl A 30E5<k
7€M ES GEHA AASAT. dzH A ZL cholesterol assay bufferZ =i FFH %=
570nmeol| A} 5788ttt

SaFEE9 AWl vA= a3 778

-Western blotE o] &3 & gl
SDS-polyacrylamide gel #~”] 953+ t- nitrocellulose membrane] trnasfer &ted 5% skim
milk2 blocking ¥+ 3 o8 7}A 1z &A 2 hrprb 28 23 A2 wH-gA7]aL ECL &
NS ALGste] £ TS gl

* primary antibody

FAS (Fatty acid synthase)

ACC (Acetyl-Coa carboxylase)

SREBP1c (Sterol Regulatory Element-binding Protein-1c)
SCD1 (Stearoyl-CoA desaturase)

AMPK (AMP-activated protein kinase) phosphorylation
Sir2/SIRT1 (Silent information Regulator 2)

GLP-1R (glucagon-like peptide 1 receptor)

ABCG1 (ATP-binding cassette) transporter Gl

ABCA1 (ATP-binding cassette) transporter Al

ACOX1 (acyl-coenzyme A oxidasel)

2. FY2=HE /MA AE in vivo A

AP F=Y AHS H 2o
AP F=L 778 C57BL/6 RS T8t A5 153t Stock diet= 48] AHSS & AF
of wtg} 3] (completely randomized design) o2 7zt #+ 12v}2]¥ 57702 UFof 43¢

AbSsEth 2 AEe @O AAT ; Normal diet control, @ SAth%+ ; High cholesterol
diet control, @ A &% Ag+ ; High cholesterol diet + =22 &4 AE(GO) 200mg/kg, @
&% AdT ; High cholesterol diet + H2FA]| 84 A4 E(GO) 400mg/kg, ® &% AT ;
High cholesterol diet + =x}x]-84 AE(GO) 600mg/kg o2 FASIH L, Z2A &4 AR
jd FAFAST. g Aolet &2 A3 H(ad libitum feeding method) .= A&31H,
AFSAL] 25 22-25CE A=E FASAL WS 1243 11402 HE 2 255 &

o AoldAFH AFe F 18 Ao 2 ZHJch
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'S N r N
Diet N&!ﬂ?l High Cholesterol Diet (1.25% Cholesterol diet) 2
. S - W
I I
| 1 1 1
s N r N
Groups ND ] [ HC ] [ GO-200 ] [ GO-400 ] [ GO-600
. v - P
'S N r | | | ~
oot Omg/kg ] [200mg/kg] [400mg/kg] [GOOmg/kg
e 7 - o
| | J
r N I
( 10 ml/kg ]
Volume
- [ Vehicle control ] [ Green tea Qil + Corn Qil ]
1) Normal Diet
2) Paigen's Atherogenic Rodent Diet
[ Figure. in vivo 2% ¢z}l ]
Fasgen's
E Chiet AIN-TRA Diet AP ETrosenic
]":_J'HIJ-&:-\\ Howdent et
= kst =] ozl
Caasin, JOMEeEsDh Faa b, f=SiL N 5 300
Sy Praitesin o ] 130 520
[l =M et enanes 3 12 2 |
Comy Sfanch 15F Bl o 110
MattodextrinIo 11 ] 150 B0
LuiCF o =i, SOCHD =0 121
Callutose, BWWEAG 50 0 S0 4}
Liwg Beean (30 &p *EQ &0 A5
[AIM-FEA | Lo Q)
o e o i ] e ] i 5 Bi5S
Coconwtlld, Te 0 i 325 F15
B rveral Aol T O] %5 ] 35 [
Caicm Carbonate (i ] i 5.5 (4}
Sed el ot (b ] i) H 4}
Potassiurmil_eaks 11 b ] 10 [+
Witarmnm hlim  WIINHI1 10 A0 10 40
Cheodine  Bitartrate =z h] F L4}
Cholestencl, LISP i 0 145 (4]
Sodmam Choalic Acic (i ] (il 5 L4
FiDERC Redfnye &40 ] 4] 0.1 (4}
FDEC Blue Dhye &1 i1 (h] 4, [+
Tt 1K LS 1CKH1 T A17H
[ Table 1. in vivo A& 2lo] 74 A& ]
RERE
477be] AP FE A, 12070 AHAIL Ether® mtHAZ F oksl AM oz
A AMEE FHBA, AT B Aol BRI FHL 14000rpm, 4T, Imino 2 YA
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e 3 5 AT CSerume EEste] Ao AHESHr] A7EA] 80T ol R#g) k3
& I % PBS (phosphate buffered saline solution) & RojEFo 22X R EHAES AA
ste] 1.5ml Eppendorf tubeo] ¥ojA 23 A7tA -80C o] HAZc.

Total Cholesterol =
LOL + HOL + Trglycendeoes

CG? =

| LDL = Low Diensity Lipoprotein
Lapid (fal)

) o
DL adds b

t cholesters! to plague -
HDL = High Densay Lisoprolesn

Lipicd (Fat)

HDL removes
cholesteno! from the blood

[ Figure . Agd®dof o3t FH2HE 4 714 ]
dF AA4E M SHolA F FH2HE, 53 LDL-Fd92HEH F4AY w571 A3t
HE Zo] u#AsA| v HDL-ZFd 2H S F7l= uj$ F a3t}

Z FdzHE (TO, HDL-Z#zHE I8l FAAWY AEFEHA= AlHEH=
Enzymatic assay kit (ASAN pharmaceutical Co., Seoul, Korea)& ©]&3te] E3ith F Z&|
2HES FAAY Eole A 10uE AHE3¥ 3, HDL-ZH2HE o=

&3to] 13t HDL-Z#| 2H &2 &2 A1 200u & ¥l vortexdte], 1021 WX|g A
1000 x gollA 1083 ¥4 s & A5 50uE 7} ]" w23ty 242+ Color reagentE
1.5ml¥ Y9 % 37 C 5~10% wjFsle] A ZH O ZY 2HE3 HDL-ZFdH HEL

\I

500nmoll A, 18] F=AA LS 550nm°ﬂ A spectrophotometrer 2 54 A3
LDL-Fd2HE2 B4 &3 €42 T Fd 28 E, HDL-Fd e & 183 FAALY +
A& o]&stq ALzt A4kl e o 2

[ LDL-Fd2H & = & Fd2HE -HDL-FH =" & + F8AH/5)]

Apo Al& HDL-ZdH 2H EA 714 ol EA)st= apolipoprotein®. 2 &% HDL-ZF# 2 H
E YA #Z8sk= LCAT €4 dr8idoltt Lp@te Adtid=s FH2HE o2~
Ao 2 A= lipid core®t ApolipoproteinB-100 18] Apo Ale=2 FAHO )

ofy

o]

t}. $+H, LDL S 2HE T 9] 98%E Apo B7F AA|stal Qo Fusd Agho
#4H Z& LDLe FHE wYgsle Ao=2A FEHu . HS-CRP (High sensitivity
C-reactive protein)2 A7tE C-8-3A4 S AA=E AdaA Astoly 59 AH3id Asgke
A= 34 Axolth

Apo Al =4

Apo Al-& LINCOplex Apolipoprotein immunoassay kit(LINCO Research Inc., USA)ZS A}-&3}<]
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4%, 2EHUE 787l A% Apo 19 F=+ 061, 3.06, 15.30, 76.48, 382.4, 1912,
9,560, 47,800 ng/mlo] A 347 thg 10u 2 AREIHH

Ul

Apo B &4
APO B Auto- N DAIICHI Al¢FS Ap&3le] =A3%t). ApoBe} Anti-mouse Apo B Antibody<2}

FAdARLSo 2 JAANA FRES SAHIT

J[}lr

Lp@e] =4
Lp(a)& =+ rabbit anti-human Lp(a) r-globulin fraction®] coating® polystyrene particle=
T4 % Latex Lp(a) ReagentE ©]-&3}a] immunonephelometeric assay(Behring Nephelometer

II, Dade Behring, Marburg, Germany) & =73t}

Free fatty acid
Half-micro test (27, 11 383 175 001) kitE& A}F&3ted =43t

]*‘E =l TJr 79 (Liver, muscle, adipose tissue)

b %2 Lysis buffer° ho mogemzeri #2833} sty 2417 Et o FHA lysis
AlZity 15,000 rpmel A 10—1%2_ A4 EYste AEdE AMEL tubedd AASAH
Bradford ©Hd A& (197602 o83t Z+7 30 ng® sampleE< SDS-PAGE #719&<
A1zl %, Nitrocellulose membraneol transferstth. Membrane2 5% skim milkel] 1A% &<t
S A71aL, Zh2Ee] A (B Adel AHEAY FAS)E 1% skim milkell 1,000u 3] 43}
of 4C oA 18417 o] wjFstd . 1 &, membraneS 0.1% Tween-20/1x TBSe| 10& %t
Aog 3 AZA ¥, membraneS 1% skim  milkel]l 50000 34 =
horseradish-peroxidase labeled 2z} &Aloll 1A F<F wjeks 3, 3 AHE AHA
Enhanced Chemiluminoscent (ECL) A]9F& 183t A 2]d th LAS image 717] 2 E4I3i}

¢

l

AL A adto] tidk x5z W}

A2 e THoE AEF 105 T4 g5 T=2TY S B8N 1AILS o] 23S
Hetd E5S e utEAY 3 oo EMS AYTFT R2S BS dArjHow A
gth. of2# Oil Red staininge £ AW =2S& el

* primary antibody

FAS (Fatty acid synthase)

ACC (Acetyl-Coa carboxylase)

SREBP1c (Sterol Regulatory Element-binding Protein-1c)
SCD1 (Stearoyl-CoA desaturase)

AMPK (AMP-activated protein kinase) phosphorylation
Sir2/SIRT1 (Silent information Regulator 2)

_47_




GLP-1R (glucagon-like peptide 1 receptor)
ABCG1 (ATP-binding cassette) transporter G1
ABCA1 (ATP-binding cassette) transporter Al
ACOX1 (acyl-coenzyme A oxidasel)

3. BAAE
Ay Axe] EAZ A= Student’s t test @ Analysis of Variance (ANOVA)E 3&}H,
P-value < 0.05% 2|3 2olo] AR 3la, APAFe THL means + SE =2 39

H2d =X N84 N2 0182 MY o 24 HYA AN

1. Sg2HE /MA AF in vitro A+ B3

A 243t 8 AZ Az HAE A% B4

F22¢ A AE HepGeol Aeste AEAEL BT (19 D,
2222 10- 5«% 10-97b7) 5 43ke] ZhAE Helste] B At 10-500A4 Al
ZaAE Ao2 Uehort 10-60]3telAE txst FUE Ffole AAH

A FUTh wekA 2 /\l]joﬂf‘i—t— AA7E DAZ EF] FFHS FAA Fe w5 10-6°]

I
2L
)
il
ot
e
il
2
o
e
A

i
Bn
L.

o

120 A

100
al
4"} -
20 -

D -

D:rntml 1/10¢ 1#1[}‘ 1/10° 1;’11}h 1/10°

Cell Viability
(% of control)
&S

Green tea oil

S|
a

M

a9 1L 52715 FE29 Ax 54
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2) ZFAL4EQD palmitic acid A2l Al 52 71§ FEE] 93 (MHE BRaay 74
O =3xuk4kel palmitic acid 500uM-2 HepG2ell A gste] Alaxe] oF 70%7} AMES= %
AN 2k 715 FE2FES AT M Es AZAE 2371 AaEAd0 (28 2).

100 4

xx o e
* %k
ik
80 *
40 - '
o
E_—_.._._____-___

control none 1/10° 1/107 1/10% 1/10°

Cell Viability
(% of control)
g

Green tea Qil

palmitic acid

a9 2. 7HA|FE A Green tea 0ile] palmitic acidell 9%+ Al3E AbE Ao a3}

3 M EANA =2} AL RS triglyceride % 2 AW FH AJA 2§

s iy

ol
-

O A ZEAA =3 ALE FE2E0 93 FFA 2|3t triglyceride 3 A& 28-S
ATk A3 Ay A Eo) palmitic acidE ] 213FR S ) triglyceridedt e Z7}3l=
#AzE A o] H 3 palmitic acidell &3t triglyceride &F57F &8 2 A &4
1/108 o] dellA atd= = Ao = AZAFHJY (14 3I).

N
e o ol
o

180
160
140
120
100

80

TG contents
(nmol/10°)

o

control none 1/10° 1/107 1/10% 1/10°

Green tea Qil

palmitic acid

a8 3, ZHAEA A Green tea 0il9] palmitic acidol 93t triglyceride ¥ gt &3},
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O A L&A FE=Eo] FFAA o3 A 245 Adst=AE Oil Red Stainings 4 A8}
Aok A3 Ay IEA|EZ ol palmitic acidg A &stAR S w Oil Red staingAl Age] ghaFo] &
A F7tsles Ao® #EFHAY. o233 palmitic acidoll 23 AW =H o] =7} g
52F ALA FE= 1108 o] FellA AdE= Aow AFAEHJGY (IFH 4.

control Pal + 1/106

Pal + 1/107

Pal + 1/108 Pal + 1/10°

S

2 4. PAZ oA Green tea oile] palmitic acidell &3+ AW =2 = &7

4) Western immunoblottings ©]-&3te] =3} 7]
nxs 53 B4

O Western blots o]&3ste] XA ¥ a4 IS AT 234 =4 7|E =
ANA A AN7IE= Aoz vehyt (1d 5). Ad Ay A Ee) palmitic acidE A &89
o A g THEEE 9l SREBP-1 co] Wdo] Frlstes AoE JEAEHAUT of
2] fatty acid synthase ¥&d A S7tste A2 FRAFHJUT. of&d] AWFded #AHE=
ACCY wtd & Ak 4 Zr)o] #HEE= SCD-19] Bd 9A Frtsle Aoz #EEHI
o} o]# gk palmitic acidell &3 AW 2] F7F Z&2 =a AL&A FE= 1/108 o]l
A AgEE Aoz FEFEAT

al(l
o
)
o
o
N
of
o
oX,
r o
ri
foi
o
lo
i1
el
3

X

=
=
KN

=

[e)




Green tea oil - - 1/10%1/107 1/10% 1/10°
Palmitic acid 500puM 2 + + +

+ +

B-actin

SREBP 1c

FAS

ACC

SCD1

19 5. ZrAM|E A Green tea oil9] palmitic acidell <]dF A% A #H oz 3ot
g

A

O A Z oA A9l protectiono] #HA= = @Al Sirt-1, GLP-1R ¥ p-AMPKE A3}
Atk A3 A3} EA|Ee) palmitic acidE A EstRS o sirt-19] FH-E WSy} Q

2 gk o}t GLP-1IR ¥ p-AmPKe] 42 A =& A= AUt o] 3§ palmitic
acidell ¢Jg GLP-1R ¥ AMPKS| &4 oA 282 = A &4 FEF 1/108 o] FelA =
tE= Aoz #EAEHJY (2F 6).

Green tea oil - - 1/10% 1107 1/7108 1 /10°
Palmitic acid S00uMM = + +

SIRT 1 _--*-ﬁ

GLP LR | o o s

a9 6. M EZ A Green tea oil®] palmitic acidell €% sirt-1, GLP-1R % AMPK<]
Ao tigh e &
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O M EoA cholesterol WAl THEFE TidSe] ddAS Ay Hyt A3 23
ABCA1-2 palmitic acidell ¢J3sl ®3lA &gkey} ABCG1 ¥ ABCG8 T2 F7iskes ZAo=
AZHYT 2 A& FE2E YajAE ABCGlIYre] 9A] HE Aow AFHUT (18
7.

Green tea oil - - 1/10°1/107 1/10% 1/10°
Palmitic acid S00pM L + 4+ + + +
B-actin

ABCGL | s St S -t Sot®® s

ABCGS e — — o — el

9 7. ZrAIE A Green tea oil2] palmitic acidell 2] 3+ cholesterol thAF T w2 o] Wby W3}

O bAoA 24k beta 4hsto] #dAE s Tuide] BdS AuEity 249y A At
sbsle] #EEE oiEl ACOX-1 9 HADHAS] A9+ dAl=EE Ao=w #FEHGoH =
2 A& FEE0 A AdEHe Aoz SAJAHAT (2™ 8.

Green tea oil - - 1/10% 1}"107 1/710% 1./10°%

Palmitic acid SO00uM - + &+ + + +

rcox s [

HADHA T — . — i — ——

1Y 8. ZFA|EolA Green tea oil® palmitic acidoll ©]3+ xWHAF wle} 23} #d dhag o] -
d w3k
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2. FY2HE /N AF in vivo 97 233

D a2FdzHE 4ol B HE S8l =52 A FEEo] AAT A A= a3 &4
CSTBLI6) u}$-2ao o] 2B oo} FEWR =3 7|8 22ES Fol § AZ 4
olFe EASAT. AAAH nIFHZHE Aol AFTE DA FrlstAeH o=
w3} 715 FEF oA Adol HTh (ED. EF 8% HoFE BE welA A
oA HAT AR Hop A 4 Tol WE FAL FA7 AAHA AT GE 2)
Table 1. Effect of extracts of green tea oil on body weight in C57BL/6J mice
fed HCD for 2 weeks
i Initial body weight Body weight after 2
(g) weeks (g)
Control 22.92+0.44 26.76+0.72
HCD 22.66+0.22 31.07+0.54
Green tea oil low dose (0.2%) 22.50+0.26 29.79+0.84
Green tea oil middle dose (1%) 22.64+0.40 29.32+1.15
Green tea oil high dose (5%) 22.68+0.34 28.70+£0.75
HCD: high cholesterol diet
Table 2. Fffect of extracts of green tea oil on food intake in
C57BL/6) mice fed HCD for 2 weeks
Group Food intake (g/day)
Control 18.7x0.24
HCD 19.5+048
Green tea oil low dose (0.2%) 18.4+0.23
Green tea oil middle dose (1%) 18.3+0.44
Green tea oil high dose (5%) 17.8+1.42
HCD: high cholesterol diet
@3 A8 FEEo AL FEolA AW T4 DY DAL oAGT Aol beta
A3 B DAL oA 28-S AVAA AEY A FHE duFoEH FEATE A
< W3om ol " F=4F Foll Aok
D 2ZY2HE 4o 2d AE T8 52 AL FE20] ARG A vX= &4 Y
C57BL/6) mb-g-2=ol AZFHHE Aol9} EERE =2 7§ FEE22 Fo & AS5H 4
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olFe EHTE HPAT nBA2EE Yol YA AFL AANA F/HAOM ole
w3 718 2280 oA Atko] HAT (ED. EF 3% HolBE RE FolA Aol &
e HAT AR Hoh AR HAFl WE T Z/E ARHA 2yt (£ 2)

Table 1. Effect of extracts of green tea oil on body weight in C57BL/6) mice
fed HCD for 4 weeks

Initial body weight  Body weight after 4

Group (g) weeks (g)
Control 22.92+0.44 26.76x0.72
HCD 22.66+0.22 31.07+0.54
Green tea oil low dose (0.2%) 22.50+0.26 29.79+0.84
Green tea oil middle dose (1%) 22.64+0.40 29.32+1.15
Green tea oil high dose (5%) 22.68+0.34 28.70+0.75

HCD: high cholesterol diet

Table 2. Effect of extracts of green tea oil on food intake in
C57BL/6) mice fed HCD for 4 weeks

Group Food intake (g/day)
Control 18.7+0.24
HCD 19.5+0.48
Green tea oil low dose (0.2%) 18.4+0.23
Green tea oil middle dose (1%) 18.3+0.44
Green tea oil high dose (5%) 17.8+1.42

HCD: high cholesterol diet

2) 3 FYZHE Ho] AE T3 WA HX 7§ FE2EC A A4 #¥E 5L TY
o mAe Z3 £4

C57BL/6) vh-2~o ZH2HE Aols} FEHRE =3} 7|5 FEE< Fo F A A
U3 B a0 HES B4 Western blots o] &3t AW #A o @
S AT 23 52 715 FEEAA 37 BolA &gkt (2™ D).
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HCD

act
SREBP 1c
FAS
ACC

SCh i ..I’SEH"!"'!
SRT1 S SEBEREEEN

GLP 1R e e e e o

p-AMPKa

ACOX1 IS ——

a9 5 3 A FEE wWE XA A A 8 #HE 4] #d

3) 1 FY2HE o] F npex 7txA S o] &3 AW #HE mRNAY Td £

I ZY2HE Aol He nfze 53 7|E FEE FAF AERAA ANFAL #H
mRNA levelg #4 3ldth =3 71§ FEES 1sE2 HA FH oA AWEd &4
mRNA levelo] Z&st= S & 4 Utk (29 6).
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FAS ACC

2 z 15 B
o 15 b
& 510
= 3 e 2
p= p=
a i *k oS *%
: n -
0 - T T T T 0 . T T e
G1 G2 33 G4 55 G1 G2 53 G4 G5
SREBPl1c SCD 1
25 3 e
*
8 2 s
i 3,
E 15 . E *H * &k -
= *k Fok 5
0 o]
L L|_1
*h I i
[ T T T T 0 T T T T
G1 G2 G3 G4 G5 Gl G2 G3 G4 G5
*.ys 51
g G2

I3 6. q-PCRES o] &3 A #H mRNA levele] W3 £, GI: control, G2: HCD(High cholestrol diet),
G3: A& %=(Green tea oil 0.2%), G4: 575 =(Green tea oil 1%), G5: 115 =(Green tea oil 5%)
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G3 | Gd G5

a8 7. 3 FHHE 2olE Hel FHAA 3 7F FEEY EHE HE dAS 53 2HAIZ 9] morphology
B2, GIl: control, G2: HCD(High cholestrol diet), G3: #%&%=(Green tea oil 0.2%), G4: Z3t&%=(Green tea oil
1%), Gb: 115 =(Green tea oil 5%)

Gl G2
G3 G4 G5

I3 8 1 FHzEHE HolE Y HY BEANA =A 71F FEES A3 A3E Picrocirius 4=
53l 4. Gl: control, G2: HCD(High cholestrol diet), G3: A& X(Green tea oil 0.2%), G4: &35 = (Green tea
oil 1%), G5: 11 %=(Green tea oil 5%)
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m NN =X ZSES 0120 SUAHIE WM OHHESAY

H1@ OIHIXMEAIE 1141

2 oz

71ed dF FElzHE A

REETE AR~ T 25
Fy7 At 7S FAIATA LAY we e
CRO FaAxAN Y I 2N =AW AHE hE 8173
S SAFEEY A% mdsdud O wi8 L a4 B/ A 12
N %, FAAWA, o) FwEry, Fen-tz QK8 Y
TZU2HE, AEAWAAGE AA WA SA T, AAASAE, ADASA R
A5 2 WEE 545ER 4% FdsdB U@ FEY L aye o
Am e v G)
A9 NAH LA IRB 74 % << Y
Double-blind Randomized Placebo—controlled
A2
(o] z=7H) 2919 8) ($1oFi =)

w204 olF 754 elstel el WURA, $EAY AAIA FEFASAE
200mg/dL °1’F & A, ¥ Aol oF AR AL Ex FAI ol
T, AR Fols AYsm FoAFE FFHNE AW BAF A4 AT
¥ 3034 % 60 %)

. Oz $k(placebo) @ HFH %5, 19 23] (4g/d) : 13] 27904, o}H/AY A5 HF
= | Al ok mxFEE 19 23] (4g/d) @ 13] 2784, ob/AY A% AH
ol A 717 12
2loj x4 B AolFd #A
1% F7piass - S22 S
22k 7k - AA YA R HANLDL-Fd 28 &, S48 A%, HDL-Z 4 2= H|
%, Non-HDL-Z# ~HE, Free fatty acid, Apo Al, Apo B, Lp(a),
nlo] 9 mjA hs-CRP), &4 A(FZe e E/HDL-Zd2HE, LDL-ZFdxEZ
/HDL-Ze =8 Z, FAAY/HDL-ZFe~HE, (FZd 2 ES-HDL-Z e 2~H
=)/HDL-Z#| 28 &, Apo B/Apo Al), XA ASAZA T, AAHFAS, 5
=, d9ol=d, s -ddel=an), AR % (Oxidized LDL)
[1] 12 84 H7} 3=
- Y 2HE Aol AdFH Aol wlEl AFH 125 F gacts FAo
v, 5 AR v A BAFeR Fo3 2polv) Q1S
[2] 22+ &4 H7} 3=
JRp—— - HDL-Zd2dZ: Ay gizdtols Wt wet F98kA 571
AFT F vlal Al FAA SR fodk Aol

(p=0.034, p=0.034) o}, F
e

- LoG@: A@ws dzeeld 3Rl mek felsA a (p<0.0001,
p=0.002) o}, T HAT Wk MW A AR FF Aot US

- Apo Al: A@ws dzweld dEel mel #elsl 27 (9=0.005,
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p=0.001) stglom, F+ AHa" 1+ vl Al SAH SR {oJgk 2ol (p=0.045)
[3] ¢tdA H7}
_ o]/\P oio

1254F A5 EES B 8% 320208 271 &de] e AelA

- el 2Hl %, HDL-2el 28 %, Lp(a), Apo Alel /48 FAelM, 5 4
A 2w A BAHOR fol@ z}om fglom, g5 e A48
e Ea A2 Aoyl AT AR

s 4% sRAsAE 27 od0) AL 4L Aoz SAFEE 4R A °
Z ZeaHE 240 VAL 9L W] 96 F7F 24 Qa9 F

RES R F7HEA o] %, AW AF fNE AR A

6. AA =2 AA 2

6.1. C’Jiﬂﬂ*‘l/\]fﬂ e

2 JAHIANELE dF FEUZHE FAVF 22 F 60 B ATFHEAE HFer dt=
w7, —‘jr;%‘HHH@, olFwrtd, FEHE-thE Aot ATt AR
71 FA AN DA LA o Este] AelH M-S E AR F 2= AAE
wokom gy WELEFE 2 F o 1 & ¥Este] AA Bl Aer|ee AHAE &
A JAAZ A D FEEHAY. AT A FAFEETH STHAET 11 59
Hol 1 2 WEU7HA 712 7HBaseline)E 4Ed & APEAFS 3F 2 3 Y &
st 6 Frit AEUstwEd 7SN FA AN DA LA o wste] AA A DA &
Aol WA AN 55 T35t 12 F B AAHEA P FoAsAh

rl

dl

6.2. A AT 2 tizAFe AR
6.2.1. AFhAAF oA (Informed Consent Document, ICD)

AFAE QA GAY Aol AA ATHAAT A 5 Y AR s} YU s
Ak w=@ ATUA AAHAEAY ol A% Aol FoF F e AR Fuot Y
FHE g2 HPE AT Yl olF FAHTL AT BIA AAAEAY FOIE AT ¢

3 2 1@4& olslahA HelsATh ICD 7t A2 Aud) e ANHE 49 A7PAE
AR ICD & Agdtel AT AAAEAG Fo] A% JAAE BA @ W A5G
o ICD & ATFHEATL AAAGAGA Folshr] oldel 4 §olE Agstel AAHE
A Folol Wt Y 8 olde ATl Husy] S8 AgHen, vy
A7k AAHGAD Folol Wt 9F 2 ool s BF F wF olshska A §A

Hol gelstnd shex BASE] 98l AeH A
ATAE 24 AT AZH AT FoIAE FAskATh o7l BE AAAE
ARAGA el AAFY 2 AAHSAPEAF AY ool A4 AW 8 EA7} )

A Eojof st= o] T AT
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T FAHSIE. 01T £, BME HE AXXBAH

=Xt E 2 (40/day) M3 (30%W)

E a2k 2(4g/day) HFZ (30%F)

Run-in-Period
(65 2t21, 38| &)

2
o
>,
a
=2
fl
fu
it}
Q
£
O
=
o
o 2
rlr

N9
9% ) 9 A8 g e
O SAFEE
- 190 23], 18] 240%, obU/AY AF ATHAUglday, SAFEEZA 4
gy | Y
O ZepAl R
- 190 23], 18] 2404, obU/AY AF ATAAUglday, SAFEREA 0
g/day)

O &4 %71

D 1# 824 H7F

o ZF ¥ 2H E(total cholesterol)

2) 22 Fad Aot

o AAUAA % LDL-Fd 2H &, T W (triglyceride), HDL-Z# 2~ H =,
Non-HDL-Z# ~H =, Free fatty acid, Apo Al, Apo B, Lp(a), hs—CRP
« TS A g FE U AHE/HDL-Fe & H E, LDL-Z ¢ 2 HE/HDL-Z ¢
2HE, SAAY/HDL-ZH 28 =, (T3 E-HDL-2 28 =)/HDL-
o 2~H%, Apo B/Apo Al

o AANAZSAE: AT, AAFAFBMD, elE, dPol=, 8- Fo]
= # ¥ (WHR)

o X A2F3}A] ¥ Oxidized LDL

O <tdd H7t

B7HE 2

%
i

g X2 ;W Windowg SAS 9.3 o] &3}a, TATA 79
o 2 A},
AA AAI baselined] 52A HAL Chi-Square test or

Fisher’s exact test®} Independent t-testZ ©]-&3}%t}.
o FEA BA/AHAG A
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- H7F F5 AAAARE A F vl A 4 A W, & 1t Independent
t—test, Paired t-test 5% )

FA3A e FEL covariateZ B A O] ANCOVAES A A3}

- AFTe wESAC disA 7 AF W, o P RMANOVA/ Linear
mixed model 5& A&3tt &, s&A ¥& HF RM-ANCOVAE A

Alghel, A1A 7F 2}eo]i= Contrast test® 228t}
- JAAALA 7T T AAH AT EAFE B o] dyhg A gAY A
S

2 7 AT met 8 oFAAIEH, Fisher's exact test & 483t &
A
X

- @, ATFAEAL Bokel A WHL A BT AL, MEFARY

&) 2 7L
HE ol gtz AdH W, ¥+ 3+ Wilcoxon signed-rank test,
Mann-Whitney test %).

= JAAEA TS HAFEE AFAV 5 FH2EHE AN vA= 23
oF bdAdS Hrhstyl g 125, F2A9wA, olFwrid, EHAE -tz
Aol T}

QA4

AR FRRE AR S 48eln, & 10499 A9
How AN F 23w AAE Wy, AT

THAAR AU A" AT
=

dA 2 Aol Az wpell whet, A4

= BE dtdAE e ® AE
e AR AL, sHASIA S, AAASAE, ADAASARE T FE28 F7kek
T A8 AALE vIES A BrHE Aldsdeh rad HUkE S
F AT AGA £F A7 (Per protocol Set) O 2 A4 l‘i}—ir%%
o 30 T 29, ESHAET 30" F 29o] T EEdte] e, 56
(FAFE25T 287, SEAET 28W)9 AFHEAE grow Torfél*é 3
7F A4S AT b e 9 FRA TS JIAAEAI R G
sto] HA 13] o] ANEE AFS A ATt (safetywh) o] ATt
CONFIDENTIAL
B A X EAE-2 Good Clinical Practice(GCP)E #5319 3 HAHFY
th o] A A= ZIEARE o, o xte] 52l glo] vl A HAY FUNE
T sy

SAFel Folstaa Auseld AAAA 2aed AEE Folstdnt. 22y
= AFkste, AA A, 24 A AR TAHE (0010, FAHE B #A

AANE PP e 2dd ANE APt B AAEAFY AFHIARA
! FE3} A9 B3 1 SAUE T4
o] ATUAA MEE Polatgth ATUYA MEE GT-R = A&, dA A
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6.23 WE @ okE =8 zA}

AT EATE Fol Aol MR Aol A #AA 3 d ol WHe A, FE7IEA
i o)A 71 E&An. AAA LA D7 T o] HAFo= %}33} Ay BEd ol
NE71ZE Bt Agole ol duks o tFetal Y Est =Y EE B¥EEl

1_
AFEY EE JRY, §F W, FANT 5L 43 A1SsAh

6.2.4. 2AAZ

O A%, AT 5 AL FAFBMD)

A7 AT NP7 F FESH AE ARSI AR @9E cm 2 stdon,
agY e AN SABUCE AF TR AZA AAEEeH, 25 A A A dA REE
g3t FFZ FU)eAT AT THE kg 22 FHom, 25 AA A=A ®713
AHE, &8 4 A7HA e 71AY 45, 4 A A wredste] 3R 27t
A #7)8ATh. A& =A< (body mass index, kg/m2)E A Z=(HY: kg)S AAHHS]: me A
FOZ YEgteld, &5 EA AgolA wEERst] 25 AA A=A 2718

@ slg-gHel=dm]

—}

slglEdl et dHolEde 9 E am & e, EAE o8&t A4 AFd ARAE
2 3 3] EAH3 SAAY BHFE 2FH 2/ AFAA REEHES A5 AR A 7HA
F718t9 . sElEEE MHES Ve R A8 JPolEd s SHAA Kol o] FE
5 M 228 FES FHoE A5 sE-g B ol=dvl(waist hip ratio, WHR)-2

#og A AR Aol wrEYste] AFd =4 AE

AR A s AR P
. Fojst 74}

: WBC, RBC, Hemoglobin, Hematocrit, Platelets count
- ggststy A
total bilirubin, ALP, gamma-GT, ALT, AST, glucose, total protein, albumin, BUN,
creatinine, creatine kinase(CK), LD(LDH), Na, K, Cl, Calcium, Phosphorus
o v 7‘51’/\]‘
. Speicific gravity, pH, WBC, nitrite, protein, glucose, ketone, urobilinogen, bilirubin, blood,
microscopic RBC/WBC
Aot AA AR gAY S ok
d 23y PR AAEAT




6.2.6. A AHALAE AA

AAAAAAE 12 AZE o] FES FATE dHAA st S AS dFo=E 5
I, AHE A B4 F HrsdT AA e ge 2

AAYAR & AR F=F92HE, LDL-C, A4 A%, HDL-C, Non HDL-C, Free fatty acid,
Apo Al, Apo B, Lp(a), hs-CRP

* Non HDL-C & Al4ks2lell s AF&E3stH, &3
&},

Non HDL-C= FZd#|2HE - HDL-C

*LDL-C + Friedwald Al4bg-2le] o) 4t&stw, &5 AR AglodA REE"ste] B35
#7713

LDL-C= ZFd 2H & «(F4*%/5 -HDL Z# 2H &

1A Aol A vk st

o

T2

b

71

>}h

6.2.7. THA3A

SHASA T ALWAHEAL FES o] &t Aqtba2ol o st AEsI o, 25F

[}

AR A A wgdste] a5H BA ARA Er18Ah

FEe thgt 2

SHAS AT FTE i‘ﬂ’\Eﬂi/HDL C, LDL-C/HDL-C, <FAAIW/MHDL-C, (FZd=HE -

HDL-C)/HDL-C, Apo B/Apo Al

6.2.8. X AABAE A}

A= 5ml & SST tube 1 7Holl 3ml 2§13 3kar, Clotting 3t7] 98 30 & AWz &
3000rpm(or 1000xg), 10 & F<F YAERZSFHY. Ed %% < Seperator( AEeH or

L5ml tube) 1 7Hel 0.5ml o] 4& 71 & WE-0C) Ha F 97 Boln 2Hagom
AHE D B F A7)sach A@ASAE @Ak Oxidized LDL

6.2.9. thARAl Z A

thARA & G o] obd FAbE 100-1000 Atele] EAbES olvlsty, thiAbAl A Al=Z7}
Fo13 A A wEUE RE thARIE(metabolites)e ZHAFEHS ofwlEtr] vl
O35S 2 AFAC HEE AAsA= XF A E4(metabolome analysis)& ¢
st @4 2mL, 84 2mL, @TAE ImL, 0% SmL & A8t 24 WA F 9

27134 SAHIT. AFHE dde A F Hrlsay. —-dAEYUE A% FSaAs
EDTA & o]&3stH, di&ele Ao WA £ 3000rpm o4 15 & A&ttt

6.2.10. o] A= =A}
Aol AL AAZIS el e APgAE sded, 13, 23, 33 PR A A
1:]0 2 ]

2Xg Wy wol, 13, 23, 33, 43
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6.2.11. A ALF A}

AFPYAAE 1 21, 3 2 B Al Global Physical Activity Questionnaire(GPAQ)ol )3+ 414
dF5xA AZAE A3t

6.2.12. AT HEA o] RUEH

okl et AR= FAR AFHEANA ATH] BHuE =% stoen, 1 90
FoF7I St A BEH GV HE A AFETAY HE B 23 5 IARE Fo &
Attt o] dukg FAbolE AL B LAY, o) §Y AR F A, A AP E
AF AEste] Azl =X B JAAHSAIDEA T ABA, JAHEA D LA F ]9
oA E = oA, ol duksel et Az R B g 5ol AT

e PR Ao S, ATHIA TR AT AL P 8 FF Ty
AL ol8HA AAAA, ARE, JE AARATRE FEF HAIE/A Y o G

W7 Aol o FolgA Hrhstel ]Sk

6.2.14. FAMY L AN GAYEAE AF A
HANZAL 2 GIE ATHIAE SAFEET T EE FTHHRTOR A9
4 Stk BRSNS HYIE/ANE BAAA 1 A g o] Fojgom, ofu Hz
HA7E ol ROl AT oF AT 6 7 12 Fol ATUAAT BES] SAFEEE
BAEE A 2 s,

= R
WAE 85 2 AAHGAGEAE HH £LEE 2 A PRV u PE Avtg AT
ATt Adsn e AAHSADEAFE AT 2FS BYIPAT P 43
e ARe MEA ol WYHIL SRYRS/ISANUG. 24 9E A sEes
100%% 278 5 glon, 238 A 100%2 BFAG 2t BB 22 4= A5
of A E3E BLAL 0% oF BEAA ZT A5 LAAA AYAAL, EIEE 3

6.2.16. tH=AF A4 <7
S22 E FRAY AP E va-griet] 9 dEAEFS SAFEEY FEAEC]
el AR e %E}Kﬂiolﬂr. /\]Oﬂ gqF %‘ﬂ]iﬂ]%oﬂ BEFE

oE = QAo F3l 3k !

=] F o
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6.3. A7 ohdAe] A
6.3.1. 144 7|F
EE AFWEAE s 1S BE AAAEA Dl FsA ek
D 23y A FA Aol w20 Al o) 75 Al olatl 4l
2) FEAE AAAM FZE2HE 200 mg/dL o] < A

B AT g AMF AHe Ex 9H3 oldF F, A= Fg AASL Fo)AHY
< FFerI2 MW Fold A

6.3.2. A7+

AT EAEC] B 7IE § ol stvets dlgE A AAALAFY oA HjAE

%E‘r. gy, Rk Wgol Auld A5, AdAAAe] B skl FgsA

S5 E AAfolA LDL-Z# 28 E 170 mg/dL o]/l =

2) A AHL A 6 /Md ool A-ZASAE H&ste AREAAs A ] FHR-HE&FA =

2+ %)

3) AFeo] 50 kg w9k A

4 ARA, ASAM, HEST 5
A

5 FAA IAEF, H/MH A

\./
2
é
L)

FO
o
OFO
rox
i

1D ==z AAF A 2 71 ool B A EA R FAZ A
12) XA st Aol A Thgoll al

= AST, ALT > 9] Xl 2 4|

= Serum Creatinine > 2.0 mg/dL

13) 2l 52 77 U 94

14) 941 7ol AE 71 A4 T HAS AdHY ANdES S84 & A (H E
dFEs B AL A9

15) A s AAPEAFAE BIRTE 718 AR st Al@ AR A3be]o] F3e
sttty #Te AHARSETo] Ae AT UEAY] BEFES APALAY Aok wet
Hes 43

6.4. it H AAFEAH MY IA

1 2394 L&

o] AT HUtet=E MAed AFUdAE Agdd e 2A9es 3 o Ao wet 3
7+g Wkt

O AFNEAE Aol FAAF7] Holl Al AAS Ageta, AFUdAdA Ad &9

X
l
i3
30
o

_66_




@ AFWAAE AR 22y HeE AF Wt
@ ATUdAel ATty gush WHEHY F4He TIT AAY L @ ¥ L oFF
Solg e 27| S84
@ &7 B FAYS 2SR
® AAARNL AAsAT
© FEYFAY 8 W) P AAAZL A,
© AANAAE AAE DA
HRANES WEATA RS APHIAE BFOR o F AYH A4S AN
A ekspeh
© FUGsAS, ADA ALl AAE LA ST
W AAE R YANS A4S DA
O the BEAe Agstn,
@ 1 3 HEOD)
of WEE 2Ty WEY olFol o] FoiAn, thed FEL Hrlsh
O oFEEele 9 ooty Jumsts Slsksin:
@ FYYFEY 2 YRS AT
@ AFWIA HHANNES AFA L, RAARY S AASFA S, AHA )
Z AFHYIt BAHA T A olF AYIF AAE AA%A Lk
@® AAARAE AAE BAFAT
® HAAEN S AT FEBYS WA AT
® AolAAZA B AABEFRAE AASAT
AAHEN B EAEHF Y o] WEE FHa, QAR LN EATL AP

3) 2 2 B 67

AAHGANGEAES Az 43 o1F 6 FA 2 2 WEo| o] ToiAn, o] FH2
3 7kshsich.

D FBFAY WotE T .
@ BHAF(EY D NAHE AR

@ AWRAAE 24, SAARAF AAE WA AT

@® ATHIAZRE Fe AAHNGNGEAEL 35l )5
Fhatsih,

® olguts WARTE HAsAT

© AAHGABEAE A PH ot WRS L, AAHENDEAES AP
ot

@ 5 HELS AAs FA

rO
p‘£
b4t/
o

i
Jor
ro
P,E
k
H‘)
bl
il
o

4) 3 & ¥=(125)
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Q1A

A H A Y SAF A2 AH o F 12 FA0] 3 % FRo| o] FoiAT, The B
3 7ksheae.

3
D FERdey Wale SAaun

@ e* 9 FAHL =AU

@ AARA, BHAFEG D ), AAAZS A s

@ ADNAAE QAL FAAHAS AL ADBHAE A, A ALl s AL A
B2 9% ATWAL ANGAT

® AAE B YASAANE AT,

® HolgAxA, AABE 2AE FASAL.

D AFWAAZEE Fe QAN GADEAFEL A5 AFE AT £SEES P
71t

H =X
e ZAFEFET: 1 € 2 3,1 3 2 As, ol FH/AY A% AFHAU g/day, 52AFEEZH 4
g/day)

e ZTHAIET: 1 H 2 3], 1 3] 2 e, olF/AY A% FAFAHFHAA glday SAFZ=EH 0
g/day)

6.5.2. AFHE&=F A ZA

SAFEE(FEIAE)S ol &S HAPAF A (21-23), A ZH=HELFA AolA ZA5+
= 3

=

SEE T IAE)S 4HAZ 23 LDL-C, TC, Triglycerides, HDL-C, total cholesterol, Apo

AANAHG. =3 A7 F 7IsAEE JIE JAAAER)] EHIAE-ARTT &
2 &3FEo dHTFo] 5~20 mg (52 FZE=HE FXY M =] gUtt - 7]E
7% Dol™, =uolA JAujEI e FHIAE AFY Y AdHZl, IdHdAE
10~400 mg/LolH, =2ololA= 10~20 mg/¥d &2 HHAHIL Ath Wb APAT dx 2 A
ABD & EUE, & dTdAe dd HAFES SAFESEEA 4 g/ (EHIAAAEEA
10 mg/d) ez dAstaz st

A 100 100
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6.5.4. HigLH 9 olFE7HH

TR L ol Tt BACNA AREEo

7 FoATot dEAAY v A ed AT A
o] 3

3 AFEE AT

AAFGAF 717 B | FEAP S FAF] A ATAU AT YA Belo] AT
Aol RASMAY ARE & 5 glolok FOoE TAMY Ll AT fA BB
Ae AHOoT Atk EY BE ATYYAEC] AAANENFS $EHL A=

=
-
—_
o
(@]
&
=3
oQ

57 AdE ol F ety g SAA gkor, o Fetg e AT A% A 1
ARY, o8 FAVIEAS 2ARAY AEG o] BASSAL. HAZYH we w7}
Y =T A e AR B

6.55. A W L Wg o

D A 3

AR Fel Aol AEE AFAA, B2 A 3@ olue] A e HA FHE F
871549 G dolAo N SHth NP7zt Bk AFo] Ao WAL PAAB
of NP7 B ABHE Bole ol g oE HFHIL Fe7IFA S ol Auks ol o

7] =38kt

F olARE %85n Adu ok F B AP A3 4
Ao W EFRABE ATAYAY B sl 5§

ot
filo
=)
X
N
&'1-'
filo
po)
o
ut
o

o Fakel 38 Felssin
APAYAL] BD glo] Yo|T Fokd ofEo] AP FEA Hrl TS F 4 Uvtn
AYHE A9 o) ATUIAE BAHAG. Tl RE AF Y FAAFE BT Fd7)

20 71AFG T AN AYA7T A4

V8 cEFfEZUE Ee AEIUE, dlzz2violdl, dyzzutoll,

gl =2uoll, vstzE, oirjen &, vzt B gy
o~EtElIF  EE FHZHEFHEHMG-CoA SHAED)AAA, F4& A ZUDCA,
A

Ursodeoxycholic acid)& Z3Fste @FAIAZZA), Yolilat sl B olE AA)
eI gFeK( g -blocker AD) oA HES(HED), oleE

S(HEHEY), I5EESAE), HAZEE
(AWED, 712 S(ZES) WEZEZH(ZZG A, EXS XD, UEEM 2A), Z221gE5SE

(e, AE LA), BRE(EEAER) 5
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oo mA|(MololRlo|EAY, X oA, ZF BHEA oA F)
o778 FE|FI1EH Eo|EA

odZ A, ZY2HEN IFS E 4 J+= psyllium,

AGes 4agg, 2u T, 4 suEdHE B)

78t NPAUATE AAsHA = AAY AlF

ATHIA) BE E Y AR GISHE oA B we AANHENE AT F
ATHIA] ASE As) WET/) FE Aol AT Aol HF ATHIAE FA
AAAGANGL FOsgom, ZA715H9 vpe Aol BAWES A3 7S}
o

A AH F e AAAFADEAFS AFSL PEFES Amste] ATRYAT A%
2 g L AT A A%

% Z 7 2H =(total cholesterol)

2 2t FAEA BIIHT

A AYAA 2 HALE LDL-Z#E 2~H &, 54 A W (triglyceride), HDL-Z#] 2~H €, Non-HDL-Z |
2~H| &, Free fatty acid, Apo Al, Apo B, Lp(a), hs-CRP %7 & A4 FZd| 28 E/HDL-Z
g 2H &, LDL-ZF ¥ 2H &/HDL-Z8 28 &, F8AY/HDL-Zd 28 &, (FFd2HE-HDL-
Z8 28 E)HDL-Z# 2 E &, Apo B/Apo Al AAAZSAE: A, AZFAFBMD, =4,
dgol =4, dg-dgo|E#H(WHR) = &A4k3}x] #: Oxidized LDL

FHAE, AAAT L AT

CNS-HL-GT Confidential January 2015, 27

> A Bt 24 5 olbns

(D) o]r-8-2] =% (Severity) 37}

1=74%

(Mild)

AFR AT Ao LA 2E Am2 4

oA THA AL S AAL A}
=

e

BEBCS)E AdfstA ¥ B= o




(Moderate)

AT A7 BHE S ,
7 A= ASE v Aoy A 57
3= %%

(Severe)

AFHFAZE vl BHEY Aol BrMssta, AlEY AEAHQd ZArE BV
g AE A EL o

)

(2) o]’¢uk-g-2] 1A (relationship) & 7}

(Not related)
AAFEAFEAF AT FAFR G2 o]4dhg - AT EATF JAFEA T EAES
AHBHA &2 A5

- AAHEAFEAF AL ol dHkg LAY AIZHE &A7F EFEEhA g2 A5
- o]gHkgo tial & Wl Yle] U= AF

AR =

(Doubtful)

olgihgel B the WAdEel o 7} Aol & A%, & Bol WEOFE, TNAY w:
NP oz B o olaadA e 7tsAo] AL o ur %

- o] dutgol tis] B e de Yol A= A

- AATE AREAT A7 FAIAY mED 73%

- A 4H ATHAEAT B9 Aol mEw B

A e

(Doubtful)

oldutgel et thE Al o JHsAdel 2 A, A 5o WetE, FNAY wE
ANZFA o2 B u AxHA 9 7tsAo] HL o] iuts

CNS-HL-GT Confidential January 2015 28

- olzkgel dia mok JheA e ddol A A

- AR FT AREAR A7 SHAY BER A8

- A AH AIHAEAAG A7 SAHIAY ESE H ¢
#Ho] JE& Aol A
(Possible)

AA A &N AT Ao

10]
o ZARNA FAEA g AT
o3
BA

e
[40

A48
- AAHEANEEAFES AASATE FAT AE A5
- AAHEANFLAE AAS ol ke WA o] AA A7 BT A
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UAAEAE A7 A 2 AREe BT A A= A A4eds 7
UAHGA @A} AN A7 8S AdAst] AAZGA Dol AAHZ] o] ol AAAEAI A B
FEA Ol o7 JAAHEAFAZA L HE, AAHEAF A 2T F71H] AE7 A
EUHY 3, AAMERE 42 JdAHEAE ArES dAHEAD AFHANA AR
2 AFste 450 2FHRT @9, €A 2 2l AEY 3, FHlek 2Fol i A
Heoz " AAAGe] AFTHAT AAAGAH Al Aol FaE7] =4 dx o] AlEH
A, AAHEAD AT AoldlA HAEEHAT. JAHEAE AHA= AR B2 F
b, A FEZISEATE A Al BE Foll FHEVISA e Fed A E HESS
o W&ol dASHA e wele JAAE APEA me F-Aet A HHId PHoR o
Asttt. Az AAH A volEulol22 Bl FHFAHS & Wkt

6.8. AAHEAH AZGAMY TAH 4440 2 o
6.8.1. FAA E2H

2 JAAFLAH AFUEAZREE Ao Ag5= =A Safetyw, ITT(intentionto-treat)T
7} PP(per protocoD O.= 413} 3.

oSafetyw2 UAHEAIHoll Foste] HAF 13 o) AAHEAIEAEFS HHAST A7
FAE Yo R AT

of[TE 2 JUAAEAIDGAF HFH 5, HLI 13 ol F BrPAS g SHo] o] Fo
2 ATFNEAE WG R ST

PP [TTTo XFEHE AFHIA T AR EAIH AGAd met AAF AT S 48
g ATHEAE ddeE EA4sAT

o84 HIl W3 AE+ PPrS F BAWGLE 4, ITTTE F7HHoE E435H
ra4ds Bristdth kA @rtel Wi A= Safetywroll ths] &4t 2 AA A EA
L&A Fl that A S BIFskAT

1) _”__g_/\% E/\-]

-+

o %

H7b FFo AAEAE A F vlu Al 4 AFHT W, & P Independent t-test, Paired
t-test 5= A L3t] ARSI ©, sHE}A 2 F=FL covariate & B35t ANCOVA

& AASATH

AHATS] sHESAol disA 2zt
39 o, s4dsA && A
test 2 EA3514 )

AHAT W, &+ 3 RM—ANCOVA/Linear mixed nodel & =
9 RM-ANCOVA & AAsH{Y. Al™ 3+ Aol Contrast

AAHGA D7 F AEAF T oS AT HlgL 72 Aol wek 8oF
A Al 3+ o™, Fisher’ s exact test & 283l 4

o, A8 AR Tk AA Ee oA XS A, ¥ESFH BANHS ol &Skt
(Zt 43+ W, & 3 Wilcoxon signed-rank test, Mann-Whitney test 5).

2) A £

RS

i
[o
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A @7kt dabE A2 Ho= 1 3] o) JAH AR EAFS AFT EE
AT odA=ECI T

o] FHk-g

AAAGAE 71 &t Bl RE odRkES =x3e & o] dyhgo WAES T3
o APt o) dnkgol AR AFoidake] HlEE 4Abgstal, FholAls A (chi square
test) == A A4 H(Fisher’s exact tesh= o]-&3te] AT HF Frel dFES w2

wjoll = Z3}&4](Cochran-Mantel-Haenszel
method) == Z X ¥

oA S AAL, E¥AS, AHE
AGdAA A8 AAL EEAS, AT AR5e AAF FEEZ gk

Aol AAEHFoH, 7| = B7HA

)
ok
A

>
%)

1o
N
N
i
I e

=

oy
anc)

.

_>|~l_‘
frtl

=2

=

o

>

rlr

N

)y o

of

10. 24 37}

10.1. B4 23 A7 o A4

FEA B7hs Ao 2Bl olgste] BAsE W ol AREA TE3 AsAAE
B = = AAAHEAE AFAM w2t AAHEANTEE dEF ATHEA, F AYA
=8 Aol d A (Per Protocol Set) 568 S F BA UG oz BA eIt
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H2&8 =X3 J8dEEE AR dBJIsd AE A

J@EW A ET O.EM A4HA
2% AYolr. w3 =3 A&

=
gl o
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H1E8 XIg8d =it =849 AIE LM==AY 85 dS

1Al BEE Wst 54 2

AT AEEAG WX = s dotry] st Alx AEE ¥zt SAMTT assay WHE
2 AAata FEE 34 vSo] w2 NIH-3T3, HaCaT, B16F10 Al &S W3lE 54 v
akglt.

1-1. =2 29 A F=E(SE, supercritical extraction)®] A¥ &S W3}

52k 247 FEEGCE)Y AE AEE WstE 34 H]&o & NIH-3T3, HaCaT, BI6F10 A%

A
o] AEE WstE [Fig. 110 eI

e NH-3T3
[ HaCaT
B  B16F13
< =
100 ko w
T
2y
80
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Figure 1. Effects of green tea extract(SE) on cell viability in various
animal cell lines. The cells were incubated with extract (final
concentration: O, 1, 5, 10, 50, 100, 200, 300 wg/mL) for 24 hrs in 5%
CO2 incubator at 37C. The amount of living cells was measured using
MTT assay

AFAY 2 2AqA F
< ¥3tE b}E‘rIHXlL &3
B16F109] M AELo]

S5 AME AES H3lE 10 pwg/ml7A = 2 AEXFY AE AEEA
ko), 50 wg/mL o]Aol A= 814 wH]&o] F7FetgE NIH-3T3, HaCaT,

FAMA gasts AL FA & & QA

1-2. 2} 94 F%E(WE, hot water extraction)e] A AH&EE W3}
3} d4 2ZE(WE)o| Al AES Wil 34 u]&o w2 NIH-3T3, HaCaT, B16F10 A%<
HEg WH3E [Fig. 219 vehuict.
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Figure 2. Effects of green tea extract(WE) on cell viability in
animal cell line. The cells were incubated with vinegar (final
concentration: 0, 1, 5, 10, 50, 100, 200, 300 wg/mL) for 24
hrs in 5% CO2 incubator at 37C. The amount of living cells

was measured using MTT assay

AT =52k A5 FEEY AE ATE W 5 w/mlAE 7 AEFY AE TN 2
wstg el A kot 10 we/mL ool E 34 H[Ee] F7HES NIH-3T3, HaCaT,
B16F109] A¥ AE&o] AAasts o= Yehg

2. Paper disc§& o] &3 &
7} &5 wE FH4FAS Fsly] 8l Paper discHE o]&38] 57 F(S. epidermidis, P.
acnes, P. ovale, M. furfur, C. albicans)ol] W&l IFAS v w3t

w2k 294 FEE o34 4P DMSO°l 0.5, 1, 5 meg/mLZ gA3ste] A Az 0.5 mg
/mLoll A S. epidermidis® 9.8 mm, P. acnes+ 10.3 mm, P. ovalex 9.5 mm, M. furfur: 9.8 m<
2 yebgern, 1 mg/mLelA S. epidermidis® 11.5 mm, P. acnes+ 13.4 mm, P. ovale® 12.7 mm,
M. furfurs= 13.6 mm, C. albicans¥ 10.5 mme = YEY 2™, 5 mg/mlLol4 S. epidermidis& 14.8
mm, P. acnes™= 18.9 mm, P. ovalex 16.3 mm, M. furfurs= 18.3 mm, C. albicans® 12.4 mme.Z
Elsttt [Fig 3].
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Figure 3. Effects of green tea extract(SE) on

antimicrobial activity by paper disc method

AFATN} 531 2AA FEE9 o A2 A v Fol| wet 5759 I FAo] =4 YERL
v, 53] P. acnes®t M. furfurdl A & o] 9314 et

2-2. 521 45 FEE FAEA
52 A FEE A AP DMSO 0.5, 1, 5 mg/mLE 3Aste] A3 A2 0.5 mg

/mLell A S. epidermidis= 8.7 mm, P. acnest™ 9.3 mm, P. ovale= 8.5 mm, M. furfur= 8.9 m<
2 yetgten, 1 mg/mlol A S. epidermidis®= 10.7 mm, P. acnes: 12.7 mm, P. ovale® 11.3 mm,
M. furfur= 12.5 mm, C. albicans¥ 9.6 ml® YE}lwo™, 5 mg/mLolA S. epidermidis+= 13.8
mm, P. acnes: 16.3 mm, P. ovale= 14.7 mm, M. furfur= 15.9 mm, C. albicans= 11.1 me. 2 1}

Ebstt} [Fig 4].

—e— 5. epidermidis
—C— P. acnes
—w— P.ovale

—&— M. furfur
—=&— (. albicans

-
o
L

Inhibition Zone Diameter (mm)
o =

0 T T T
0 0.25 05 1 (mg/me)

Figure 4. Effects of green tea extract(tWE) on

antimicrobial activity by paper disc method
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g wEey A 98e % 4 A9,
& Gl $5oA e

o}

. epidermidis,

= S
acnes, P. ovale, M. furfur, C. alblcansdoﬂ st H24% Aslsrs Az Penicillin G}

e

LS|

o

1

ofr

A

3-1. =

SEGEEE ST ES R B
a2 FEEE Aoy AdEE B Addel U AR AdFEe mwd 54

A3} S, epidermidis® 26.2 pg/mL, P. acnes:® 18.
q

16.1 pg/mL, C. albicans¥ 35.6 pg/mL sxolA Aol A3 =Act(Fig 5].
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Figure 5. Effects of green tea extract(SE) on
antimicrobial activity by Minimum inhibitory

concentrations (MIC) assay

4
AR N A2 AREEE vad 4

7} S. epidermidis 31.53 pg/mL, P. acnes 19.49 pg/mL, P. ovale 29.48 pg/mL, M. furfur 17.

wg/mL, C. albicans 49.48 pg/mlL XA A&o] A&l H ATt [Figure 6].
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Figure 6. Effects of green tea extract(WE) on
antimicrobial activity by Minimum inhibitory

concentrations (MIC) assay

4. DPPH radical &7 &3
w3k 297 FEREE, 54 45 FEEWE), S 9 ol FE%el B DPPH radical
2A afE YT Ascorbic Acid9b Bl A5}

gl

4-1. %i} Z97A %% DPPH radical 27 &%

294l F%E9 DPPH radical 274 &3 TE 50 pg/mLolA 42.58%, 100 pg/mlLelA
63.18%, 300 pg/mLAl A 70.38%, 500 pg/mLollA 84.28%= UElgon FEHE Tk oEHoz
DPPH radical 2759 =7}ttt E3] A A A2l Ascorbic Acid &% 50 pg/mlLS DPPH
radical &~A%5°] ¢ 80%=2 UESH, 52 2944 F5&8 &% 300~5OO ug/mLel A Ascorbic
Acid 5% 50 pg/mL¥} vlzet A3E Yebwth §A4kst @ 37F 1C50(ug/mL) #kel 67.03£0.39 ug
/mL%Z free radical 274%< XYt} [Fig 7].
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Figure 7. Effect of green tea extracts(SE) on

DPPH radical scavensing activity

wah Qo] Ule s BYS S4 Ao RE Q) A4FlF FAZ BA ek dd g
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AR FrElgdze] AdEs AAATIAY S Adlste] kst 221249 985 gt B
At A ZAE SAbe dAow gl oY e ow Qs tdd dWe] Ag5efow AR
gtha Ba stk oA

o

T 2 294 FEE 23 100~500 pg/mlol A 63.18~84.28% =
U 7ely £(2008) shkgge

o st Ay Aske} w5 Faksk Bl hekskrh

o

-2. 52k 4% FZF&°] DPPH radical &7 a3

b @4 FEE9 DPPH radical &7 &3+ ¥% 50 pg/mLolA 39.75%, 100 pug/mLelA]
53.81%, 300 pg/mLel™ 68.38%, 500 wg/mLolA — 79.49%= @kst EA7F 1C50(ug/mL)
71.0840.23 pg/mLO2 free radical 271'5S HATH [Fig 8].
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Figure 8. Effect of green tea(WE) extracts on DPPH

radical scavensing activity

%59 FX 200 ppm 34.8£1.46%= YElow x@skste] tjs] 7 s
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Figure 9. Content of green tea extract(SE) total

polyphenols and total flavonoids
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Figure 10. Content of green tea extract(WE)

total polyphenols and total flavonoids
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2A%S % 50 pg/mLolA 63.68 %, 100 pg/mLAlA 77.28%, 300 pg/mLolA 84.04%, 500 ug
/mLel A 93.19% = YElsth [Figure 111.
—e— Green tea(SE)
—¥— Ascorbic acid
100+
3
& 807
2 607
(=]
5
E 40
% 201
0 T T T T
50 100 300 500 (su/m)
Figure 11. Effect of green tea extracts(SE) on nitrite
scavenging activity
wa) FEE) O}ANY £AFL ST A3 1,000 pg/mle] FEE 7 98.0% B 245 B
=
6-2. %3 A% FEEO o} AT
52 A4 FEE9 ofdAd 2ATES F% 50 wg/mLolA 32.52%, 100 pg/mLollA  41.38%, 300
pg/mLel A 55.86%, 500 pg/mLellA 60.72% % YEbStt [Figure 121].
—o— Green tea{WE)
100- —¥— Ascorbic acid
g
2 80
% 601
E 401 -
% 201
0 : . ) ,
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Figure 12. Effect of green tea extract(WE) on
nitrite scavenging activity
¥ AT AP 500 ug/mLeAlM 60.720%% obANAY] £ASE vhebETh o} AR Z24A oA
2ok A A A s HA o R AFo]| HIbstel g o] & lom A FoA doluy

Nitrosating agent$l Nitrosamine 34 9 A&t
2 ARgsla dvhar ®al st} Caffeic acid,

giEd=Z Heyl C, EFdsE, dE3gE 59
Ferulic acid 59 Phenolic avids®} Catechol 59
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Phenols 183l Ascorbic acid ¢ Erythorbic acid®} 7S 3P EZo] olaxedy dHl2-3}
Nitriosamine®] A4S Al F+ o= AFZAA7E Ba HAJo 2 A5 A= ofd =
o] 9l Ao R YEWow, Ascorbic acid o}&AY A2AT HoE 9A ety a3 %9
52 ¢ FEE TOE ol AAGE UERT

7. 9% 93
w3 297 FEEL 0|48 =g AR QAP ARy wake sk 32U
FEES ol&et v 27, BEAES 95 U R =xd ¢ 45 st wE Ay JidaEd
7F w2 A et oy o] Foll= wnEtA A Y= HIEE YERTE g, A AlEAke] vl &
= Q1S I F £33 fAe we vE2A fHAEE & 7 AJH

Age/Sex Additive amount(%:)

A(24) = 3

B(22) ™ 3

c(16) o 3

D(17) = 3

E(18) o 5

Fi18y o 5
H2&8 XI2d =X =% 0/28% oE HX9 FHA 24

A BAAGe Fu) Ao SRPaAeln] =2 B Aol AN ot sl AP W
S A R AT AL AL st 5a o) YAZIE o] 43171 Aol gD Y
Aolth. 2007d o] F FA43] Fa AagFo] so] YA A 1200te] AAazk FolA HATH ofel,
WEE A del BaB Asloln A Hol AL 54 4UE AL 2UA fA FEUE 08D
=457 HE @ BY ohet Jeje] AUL ol§F WMANE FE T+ UL HOE AQ

S SAE Ao F5T 4% 9 B Yol Aol T FUAGL TID AAA A
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7|$4= . _ -
tea, policosanol, squalene, catechin
AMTE | wmyo Iy, %y Qo MH ¥TY
((55XF* (camellia and sinensis) (green and tea)) and (catechin* Z}H|71* 7}
HX* Z2|H=* X|2d* (poly adj phenol*) EC EGC ECC EGCG epicatechin
Zd A Al epigallocatechin theflavin caffein xanthine theophylllin))) or ((EzZIZAt=*
policosanol* ZAtE* ZEtE* coshaol* contanol*) =R & squalene) AND
(A23L*).IPCM.)
A= ot U= S o= =+ = A SHA|
d4 | dMAs 604 1,035 745 1,131 203 1,556 5,274
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Z4 oo™ 1
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P-4. Policosanol prepared from sugarcane epidermis and preparing method thereof
= 2007-10051580  (2007.02.09) =7} CN (China)
. o ar= 101016228
=SSR SME =2
ST h= = (2007.08.15)
=3l Wang Runhua (CN) IPC(Main) C07C-029/74
29f The invention discloses a making method of puli alcohol, which
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comprises the following steps: adopting sugar-cane epiderm as raw
material; soaping; extracting organics; recrystallizing; obtaining
high-grade fat primary alcohol  composition or adding organic solvent
and alkaline in the sugar-cane epiderm  directly to extract and soap;
utilizing organic solvent to extract and recrystal; obtaining the
composition of high-grade fat primary alcohol.

1. policosanol from sugarcane epidermis preparation, it is
characterized in that senior fat  primary alcohol mixture composition is:
1-Tetracosyl alcohol  0.1%-2.0%, 1-n-Hexacosanol  3.0%-20.0%,
1-policosanol 60.0%-80.0% and 1-triacontanol  price quote 3.0%-18%.
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Technology for extracting and preparing policosanol

2009-10039108  (2009.04.25) =7t CN

c2Es 23 101870637
(2012.09.26)
Zhongshan Bailing Bio-Tech Co. Ltd. IPC(Main C07C-031/02
(CN) )
The invention discloses technology for extracting and preparing
policosanol, which comprises the following steps of: a, taking cane
wax, adding lower alcohol in  an amount of 2 to 40 times that of the
cane wax and solid caustic soda in an  amount of 0.1 to 1 time that
of the cane wax, and performing reflux saponification for 4 to 24
hours under normal pressure; b, removing a solvent through
distillation, adding an organic solvent to dissolve the saponified
matter, repeatedly washing until the water layer is neutral, taking an
organic phase, distilling to remove a part of the solvent, reducing the
temperature for crystallization, and filtering and drying so as to obtain
an octacosanol-containing coarse product; ¢, dissolving the coarse
product by using a solvent in an amount of 5 to 100 times that of
the coarse product, adding active carbon in an amount of 0.01 to 1
time, stirring to decolor for 5 minutes to 2 hours, filtering to remove
the partial solvent through vacuum distillation, reducing the
temperature for crystallization, and filtering and drying so as to
obtain a product, wherein the content of the octacosanol is 30 to 75
percent, and the content of the total alcohol is 70 to 90 percent;
and d, after dissolving the product, performing column chromatography
absorption, eluting by using hydrocarbon, alcohol, ketone and ester
solvents or mixture thereof, collecting corresponding distilled
substances, performing vacuum concentration, reducing the
temperature for crystallization, and filtering and drying so as to
obtain the policosanol, wherein the content of the octacosanol is
over 90 percent, and the content of the total alcohol is over 95
percent.
1. the extracting and preparing technique of a policosanol is
characterized in that  may further comprise the steps:Get homemade
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cerosin 50 grams, add 750  milliliters of isopropylcarbinols, Pottasium
Hydroxide 10 grams, be warming up to reflux state, kept reflux state
18 hours; Add 300 milliliters in water, fully stirred 30 minutes,
standing demix, aqueous phase discarded, 300  milliliters of washings
of water secondary is got the isopropylcarbinol phase again; Half the
isopropylcarbinol is removed in vacuum distilling, is cooled to 0 ° of
C and keeps 1 hour, and crystallization is separated out, filter, drying,
bullion 9.3 grams; In a reaction flask, add 200 milliliters of methyl
alcohol, 100 milliliters in ETHYLE ACETATE, after stirring, step bullion
9.3 grams are warming up to 60 ° of C in the adding, and stirring
and dissolving adds gac 0.5 gram, stirs decolouring 30 minutes,
filters, and must filtrate; The charcoal cake washs with 10 ml
methanol; Merging filtrate and washing lotion are cooled to 0 ° of C
and keep stirring 1 hour, filter, and 20 milliliters of  washings of 0 °
of C methyl alcohol, drying gets elaboration 7.2 grams; Get step
elaboration 7.2 grams, add 50 milliliters of dissolvings of normal
hexane, after the silicagel column of the flowing through  absorption;
Use 150 milliliters of butylacetate-normal hexanes of 1:2,200  milliliters
of wash-outs of butylacetate-normal hexane of 2:1 respectively, collect
the elutriant of the corresponding section of distillating, be
concentrated into 100 milliliters; Be cooled to 5 degree and kept 1
hour,  crystal filters, 65 ° of following vacuum-dryings of  C, high
purity policosanol 3.1 restrains; Octacosanol content 92.9%, total  pure
content 97.8%.

CN101870637A | CN101870637B

for preparing octacosanol and triacontanol from rice bran wax

2010-10224095  (2010.07.08) =7} CN
28 H 102311307

IINES
S/HS3 s (2012.01.11)
Heilongjiang Wanheyuan Grease Co.Ltd. IPC(Mai C07C-031/02
(CN) n)
The invention discloses a method for preparing octacosanol and
triacontanol from rice bran wax, which comprises the steps of:
adopting an oxide or a hydroxide of alkaline-earth metal as a
hydrolyst; hydrolyzing the rice bran wax through ultrasonic waves;
separating and extracting fatty alcohol with the adoption  of ethanol
as an extracting agent; and separating the octacosanol and the
triacontanol  through a molecular distillation  technology. The
alkaline-earth metal is the hydrolyst; the time of the ultrasonic
hydrolysis reaction can be  shortened for 10 hours or higher than that
of the general method,  specifically from 12-16 hours to 2 hours or
lower; the hydrolysis ratio is  improved by 2 times; and the hydrolysis
product is easily separated from  impurities and the mother liquid. The
invention has the characteristics of low requirement on reaction
condition, normal temperature and pressure, low toxicity of auxiliary
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raw materials, low production cost, short reaction time and high purity
and is easy to industrialized production.

1. one kind is the method that raw material is produced policosanol,
triacontanol price  quote with the rice bran wax; It is characterized in
that under the alkaline condition with calcium hydroxide (2) being
catalyzer; Under the effect of UW  (19), rice bran wax (1) is hydrolyzed,
and is that solvent carries out substep and extracts with ethanol (4).

CN102311307A

for extracting policosanol from animal and vegetable wax
2011-10094014  (2011.04.14) =7} CN

SEs = oM 102211976
SWES -

= (2011.10.12)

Daging Branch  of Heilongjiang Academy of IPC(Mai C07C-031/0
Sciences (CN) n) 2

The invention provides a method for extracting policosanol from
animal and vegetable wax and relates to a method for extracting
policosanol, solving the technical problems that the process is
complicated and energy consumption is large in  the existing method
for extracting the policosanol from animal and vegetable wax. The

extraction method comprises the following steps: 1, heating the wax to
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a melting state; 2, carrying out saponification reaction; 3, extracting;
and 4, carrying out recrystallization so as to obtain policosanol. In the
method provided by the invention, a one-step saponification method is
adopted, namely, calcium oxide or calcium hydroxide is added in the
molten  animal and vegetable wax, thus the process operation is simple
compared with  the prior art; an extraction solvent is directly added in
a hot state, so that steps of cooling, smashing and heating are
omitted, thereby simplifying the process; and mixing is even, and
extraction efficiency is high.

1. extract the  method for policosanol in the driven vegetable wax, it is
characterized in that the method for extraction policosanol in the
driven vegetable wax is  undertaken by following step: in the reactor of,
wax being packed into, be heated to molten state then, described wax
is animal wax or vegetable wax; Two, stir the wax of molten state, add
alkaline earth metal oxide or alkaline earth metal hydroxides then,
under 130~170 °C  of conditions, carried out saponification reaction 2 ~
10 hours again; Three, reflux is installed on reactor, is added organic
extracting solution then, under 70~85 °C of conditions, extracted 1~4
hour, filtered while hot, crystal, recrystallization 1~3 time are
separated out in cooling; Promptly obtain policosanol; The mass  ratio
of the described alkaline earth metal oxide of step 2 or alkaline earth
metal hydroxides and wax is 1: 2~ 10.
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for extracting 1-octacosanol from bagasse

2011-10362881 (2011.11.16) =7} CN

czegy =@ 102399129

k=3 (2014.07.02)

SOUTH  CHINA UNIVERSITY  OF IPC(Mai

TECHNOLOGY (CN) n) co7c-031/02
The invention  discloses a method for extracting 1-octacosanol from
bagasse. The method is characterized by comprising the following

steps of: (1) grinding the bagasse into powder; (2) putting the
bagasse powder obtained in the step (1) into an  extraction kettle to
form a packing layer; (3) extracting, namely introducing supercritical
carbon dioxide into the extraction kettle through the bottom of  the
extraction kettle, allowing the supercritical carbon dioxide to flow
through the bagasse powder of the packing layer, flow out of the
extraction  kettle through the top of the extraction kettle and enter a
separation kettle, and performing ultrasonic radiation on the
supercritical carbon  dioxide in the extraction kettle in the extracting
process; and (4) separating 1-octacosanol dissolved in the carbon
dioxide in the separation  kettle. The 1-octacosanol is extracted by an
ultrasound-enhanced supercritical carbon dioxide fluid, so the
production efficiency is high, the cost is low, the product purity is
high, organic solvents are not contained, and the 1-octacosanol can
serve as an important raw material for health foods, cosmetics and
medicines.

1. a method that extracts policosanol in bagasse, is characterized in
that, comprises the steps and processing condition:(1) bagasse powder
is broken into powder;(2) put step (1) gained bagasse powder into
extraction kettle, form packing layer;(3) extraction process: pass into
supercritical co from bottom to  extraction kettle, supercritical co sees
through the bagasse powder of packing layer, flows out extraction
kettle, then enters separating still from  top; In extraction process, the
supercritical co in extraction kettle is carried out to Ultrasonic
Radiation; Described ultrasonic frequency is 16kHz-24kHz, and power
density is 80W/L-120W/L, and ultrasound wave irradiation mode is to
be 4s/4s-8s/8s intermittent time/continuous irradiation time; The
temperature of extraction kettle is 35-50 °C, and pressure is
15-35Mpa;(4) policosanol that dissolves in carbonic acid gas in
separating still is separated.
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P-10. Method for extracting and separating octacosanol from fruit and vegetable

peels

rE
ok

-3
=

¥

Mo
ret
OR
Ju

=L
29
HEHTE

2012-10185236  (2012.06.07) =7t CN

o s 102675042
ZHE L
S5 =EESE(2012.09.19)
Urumgi  Yuqi Biological Technology . )
Development Co., Ltd. (CN) e C07C-031/02
The invention relates to a method for extracting and separating
octacosanol from fruit and vegetable peels. The method uses peels as
a raw material and ethyl acetate as an extraction solvent, and
comprises the following steps of: preparing peel wax by adopting
auxiliary extraction of microwave radiation; performing microwave

saponification to the peel wax to obtain mixture of fatty acid and fatty
alcohol; extracting the saponified mixture with acetone; separating
higher fatty acid from higher fatty alcohol, and distilling to obtain higher
fatty alcohol mixture, wherein the content of octacosanol is between 28
and 38 percent. The method has the advantages of rich and
centralized raw  materials, simple process, high product yield and good
economical benefit.

1. the method for an extraction separation policosanol from the fruits
and vegetables skin  is characterized in that following these steps to
carrying outA, be raw material, put in the microwave extraction tank,
add solvent ethyl acetate, adopt the microwave radiation assisted
extraction with exsiccant fruits and  vegetables skin; Extract 40-75 °C of
temperature, extraction  time 5-30min, extraction time 1-5 time is with
extracting liquid filtering;  Merge, distillating recovering solvent, cooling
obtains fruits and vegetables  skin wax;B, fruits and vegetables skin wax
is dropped into microwave  saponification jar, add the NaOH ethanolic
soln, stirring and evenly mixing;  Under microwave action, carry out the
wax saponification, microwave power  600-800W, saponification reaction
time 30-120min; Saponification temperature 85-100 °C, obtain
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containing the mixture of lipid acid, Fatty Alcohol(C12-C14 and
C12-C18);,C, separate through acetone extract obtaining mixture after
the saponification again, Fatty Alcohol(C12-C14 and C12-C18) change
over to acetone mutually in, with the acetone extract extraction,
distillation obtains fatty alcohol mixture, wherein policosanol  content is
28-38%.
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. Large-scale preparation method of high-purity octacosanol and triacontanol

2012-10280127  (2012.08.08) =7} CN

102795960
(2012.11.28)

IPC(Main) C07C-031/02
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Huzhou Shengtao Biological Technology
Co., Ltd.

The invention relates to a large-scale preparation method of high-purity
octacosanol and triacontanol, belonging to the comprehensive utilization
of animal or vegetable wax The method comprises the following steps
in order: preparing calcium oxide or calcium hydrate according to weight
ratio mixing with water, then reacting with natural wax for 8-10 h at
200-250 DEG C, and cooling to obtain a solid product; extracting by
using ethanol at 70-78 DEG C for 1-2h to obtain long-chain fatty
alcohol; carrying out prefrationation on the obtained long-chain fatty
alcohol for 10-12 h at 175-270 DEG C under a vacuum degree of 5-20
Pa, and collecting the distillate of 175-270 DEG C; conducting column
molecular distillation under a vacuum degree of 0.5-5 Pa and collecting
the distillate of 185-195 DEG C, then repeating the step to obtain the
high-purity octacosanol; collecting the distillate of 200-215 DEG C under
a vacuum degree of 0.5-5 Pa, then repeating the step to obtain the
high-purity triacontanol. According to the invention, the method has the
advantages of environmental protection, the purity of octacosanol
reaches more than 90%, and the purity of triacontanol reaches more
than 95%.

1. the large-scale preparation method of a high purity policosanol,
triacontanol price quote is characterized in that: may further comprise
the steps successively:1) calcification: 100 parts of natural waxs, quicklime
or calcium hydroxide 15-20 part, water 20-40 part by weight ratio; The
quicklime or the calcium hydroxide of said proportioning are mixed with
water; Be 200-250 °C and said natural wax reaction 8-10h in temperature
then, cooling gets solid product;2) SX: step 1) gained solid product is
pulverized; The ethanolic soln that adds 92-98% then; The required
ethanolic soln of the solid product of every weight part is the 12-18
weight part; In temperature is 70-78 °C of reaction 1-2h, and heat
filtering is removed insolubles, and the solvent that reclaims again in the
filtrating obtains long chain aliphatic alcohol;3) prefrationation: with step
2) the gained long chain aliphatic alcohol is that 5-20Pa, temperature
are 175-270 °C of fractionation 10-12h in vacuum tightness, collects
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175-270 °C fraction;4) pillar short-path distillation: the fraction of step 3)
gained is carried out the pillar short-path distillation, and actual
conditions is:1. be to carry out the pillar short-path distillation under the
0.5-5Pa in vacuum tightness, the collection temperature is 185-195 °C a
fraction, repeats this step then, obtains the high purity policosanol;2. be
to carry out the pillar short-path distillation under the 0.5-5Pa in vacuum
tightness, the collection temperature is 200-215 °C a fraction, repeats
this step then, obtains the high purity triacontanol price quote.

HE-H
IjU2|ES  CN102795960A
P-12. Extraction method for high purity octacosanol from rice bran
SN 2012-10298843  (2012.08.16) =7} CN
- N o™ 103588617
2sxz2  ZJE -
e =2 s (2014.02.19)

TIANJIN NAER BIOTECHNOLOGY CO.LTD. IPC(Mai
(CN) n)
The invention provides an extraction method for high purity
octacosanol from rice bran. According to the method, the SF-CO2
extraction technology is used to extract grease and wax in rice bran,
ultrasonic hydrolysis is employed for refining  of bran wax, alcohol-acid
separation is carried out by using a transesterification method, and the
molecular distillation technology and high vacuum fractionation are
utilized for refining and purification of octacosanol. The extraction
29 method for octacosanol from rice bran is  characterized by comprising
the following steps: extracting grease and wax in rice bran by using
the SF-CO2 extraction technology; refining bran wax  through ultrasonic
hydrolysis; carrying out alcohol-acid separation by using the
transesterification method; refining octacosanol by using the molecular
distillation technology and high vacuum fractionation; and preparing an
octacosanol product with purity of more than 95%. The method has
good application prospects.
1. the invention provides a kind of method of extracting high purity
policosanol from rice bran, utilize SF-CO
CH # 8 3+ .greaseandwaxinabstractiontechniqueextractionricebran,adoptultrasonicwaveh
(24 ydrolysistocarryouttherefiningofchaffwax,thencarryoutalkydseparationwitheste
r-interchangemethod,andapplicationmoleculardistillationtechniqueandhigh-va
cuumfractionationarerefinedthemethodforpurifyingtopolicosanol.
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Sugarcane wax pressure reduction method for preparation of policosanol

13
EdHS 2012-10439071  (2012.11.07) =7} CN (China)
S 28 H 103804131

= (2014.05.21)
S RESEARCH INSTITUTE OF RESOURCES @ IPC(Mai (C07C-031/02
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INSECTS, CHINESE ACADEMY OF FORESTRY

(CN) "
The invention provides a sugarcane wax pressure reduction method
for preparation of policosanol. The method is characterized by

comprising the following steps:  using beeswax as a raw material, and
heating a reducing agent, sugarcane wax and an organic solvent in a
mass ratio of 1:10-30:10-60 in a high-pressure reaction kettle to
83-120 DEG C, and reacting for 10-30 min; adding water, organic
solvent and HCl into the reaction products by a mass ratio of
sugarcane wax, water, organic solvent and HCl being 1:10-30:0-30:0.1-0.9,
conducting reflux at 45-96 DEG C for 10-30 min; pumping out the
water phase, adding water and hydrochloric acid solution in the
organic phase, conducting  reflux at 45-96 DEG C for 10-30 min, and
adjusting the pH to neutral state; and pumping out the water phase,
drying by distillation the solvent in the  organic phase, and cooling to
obtain a solid namely the sugarcane wax policosanol. The invention
has the advantages of simple process, easy operation,
environment-friendliness, safety, reaction in middle and low pressure
conditions, low cost, high reaction conversion rate, good product
quality, and suitability for industrialized application.

1. sugar-cane  wax pressure reduction method is prepared a method
for high triacontanol, and described high triacontanol refers to and

contains 12 chain fatty alcohol more than carbon atom, it is
characterized in that take sugar-cane wax as raw material process
following steps:A, press reductive agent: sugar-cane wax: organic

solvent=1: the mass ratio of 10~30:10~60 is heated to 83~ 120 °C by

reductive agent, sugar-cane wax and organic solvent, reaction 10~ 30
min in autoclave;B, by sugar-cane wax: water: the mass ratio of
organic solvent=1:10 ~30:0 ~ 30 adds water and organic solvent in
reaction mixture, 45~96 °C of 10~30 min that reflux;C, extraction
water, add the water of 15~ 30 times of quality of sugar-cane wax
and the HCI solution of a small amount of 2 M, 45~96 °C of 10~ 30
min that reflux; Extremely neutral by the pH value of 2 M NaOH
solution regulator solutions afterwards;D, extraction water, the solvent in
evaporate to dryness organic phase, is cooled to normal temperature,
obtains  block sugar-cane wax high triacontanol.

CN103804131A

Sugarcane wax normal pressure reduction method for preparation of

2012-10439089  (2012.11.07) 27} CN (China)
N e 103804133
=y 28
155 SE2 5014.05.21)
RESEARCH INSTITUTE OF RESOURCES .
INSECTS, CHINESE ACADEMY OF FORESTRY )'Pc(Ma'" 2C07C'031/0

(CN)
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The invention provides a of sugarcane wax normal pressure

reduction method for preparation of policosanol. The method
characterized is that sugarcane wax is used as a raw material, which
is subjected to reduction in a normal pressure open system to

prepare a policosanol mixture, without the participation of an
organic solvent in the reaction. The method comprises the following
steps:  reacting a reducing agent and sugarcane wax in a mass ratio
of 1:10-30 at  85-120 DEG C under continuous stirring; adding water
and an organic solvent by a mass ratio of sugarcane wax, water
and organic solvent being 1:10-30:0-30, heating to 45-96 DEG C,
adding 2M of HCl solution by a mass ratio of sugarcane wax and
HCl being 1:0.1-0.9, and insulating at 45-96 DEG C  for 10-30 min;
pumping out the water phase, adding water and hydrochloric  acid
solution in the organic phase, insulating at 45-96 DEG C for 10-30
min,  and adjusting the pH to neutral state; and pumping out the
water phase, drying by distillation the solvent in the organic phase,
and cooling to  obtain a solid namely the policosanol mixture. The
invention has the advantages of simple process, easy operation,
environment-friendliness, safety, reaction in the normal pressure
open system, low cost, high reaction conversion rate, and suitability
for industrialized application.

1. sugar-cane wax reduction method is prepared a method for
high triacontanol, and described high triacontanol refers to and
contains 12 chain fatty alcohol more than carbon atom, it is
characterized in that take sugar-cane wax as raw  material process
following steps:A, sugar-cane wax is heated to 83 ~120 °C, under the

condition that continues to stir, by reductive agent: sugar-cane
wax=1: 10~30 mass ratio, joins reductive agent in sugar-cane
wax;B, according to sugar-cane wax: water: the mass ratio of

organic solvent=1:10~30:0~30  adds water and organic solvent in
reaction mixture, be heated to 45~96 °C, by sugar-cane wax: the
mass ratio of HCI=1:0.1~0.9 adds the HCI| solution of 2 M, 45~96
°C of insulation 10~ 30 min;C, extraction water, add the water of 15~
30 times of quality of sugar-cane wax and the HCI solution of a
small amount of 2 M, 45~96 °C of insulation 10~30 min;
Extremely neutral by the pH value of 2 M NaOH solution regulator
solutions afterwards;D, extraction  water, the solvent in evaporate to
dryness organic phase, is cooled to normal temperature, obtains
block sugar-cane wax high triacontanol.

5] CN103804133A
XQUo2HE EC|TANE MUY U I WHoz  HXZEH =M=
2013-0013780  (2013.02.07) =7} KR
E2Eg] 2sMs 1492260
(2015.01.29)
F) MM AN A (KR) IPC(Main)  A23L-001/30
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P-17. Preparation method of policosanol
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WANG ZHONGHUA  (CN) IPC(Main)
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obtain extract; filtering the extract to remove

condensing and distilling the extract to obtain crude
policosanol; implementing column chromatography on the crude
extract of the policosanol; carrying out gas chromatography on
policosanol extract subjected to the column chromatography; and
carrying out silica gel chromatographic purification to obtain
high-purity policosanol. The preparation method, adopting wheat
plant which grows in the north in a large area, breaks through
production and
the

fo
2

geographical limitation of raw material and realizes

preparation of the policosanol in cold regions in the north,
material is low in cost, easily available and high in content, and
content of crude extract can reach 80% at most;
organic solvent in preparing and extracting process can realize
regeneration and  recycling, which reduces cost and is beneficial to
environmental protection and efficient production of policosanol;
and the preparation method has strong popularization and

application values.

CHEdL 1. the preparation method of a policosanol, it is characterised in

=1

ot

M

103755524

(2016.07.06)
C07C-029/76
The invention discloses a preparation method of policosanol. The
preparation method  comprises the steps of collecting leaves of ripe
wheat plant; extracting the leaves through an organic solvent to
impurities; then
extract of

meanwhile, the
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that the preparation method of this policosanol comprises the
following steps:Step one, collects the mature leaf of wheat and
barley plant; Step 2, adopts organic solvent that blade is extracted,
and with chloroform or  hexane, blade is carried out organic solvent
and soaks 1 minute~2 minutes, takes out blade, and liquid phase
part is the extract obtained ; Step 3, it is thus achieved that extract
filter through common chromatography filter paper, remove insoluble
impurity ; Step 4, condensation distillation is carried out to filtering
the extract after decontamination processes, extract liquid after
decontamination is proceeded to distilling flask, access common
condensation distillator and carry out distillation and concentration,
heating and temperature control is 30 DEG C~50 DEG C scopes,
condenser condensate temperature is maintained at 4 DEG C~6
DEG C, regeneration can be realized after the condensed device of
solvent, enter in the passage of cycling and reutilization, crude
extract after concentrate drying is weighed and can obtain 20
milligrams, this extract is proceeded in  sample bottle and preserve,
it is thus achieved that the crude extract of policosanol ; Step 5,
carries out column chromatography to the crude extract of the
policosanol obtained, is loaded on the chromatographic column got
ready by the crude extract of preparation, carries  out eluting with
chloroform for mobile phase, collects the sample that different
elution time flows out simultaneously ; Step 6, carries out gas
chromatographic detection to the policosanol extract after  column
chromatography ; The sample collected takes 1  milliliter ~2 milliliters
and carries out heating  evaporation on Nitrogen evaporator, dried
sample carries out sample treatment, derivatization reaction s
carried out with BSTFA under 70 DEG C  of conditions, after reacting
60 minutes, sample is placed on Nitrogen evaporator and carries
out heating evaporation, dried sample 500ul chloroform dissolves,
gas chromatographic detection is carried out to obtaining
policosanol sample with gaschromatographic mass spectrometry
detector, column length 30 meters, internal diameter 320 microns,
injector temperature is 280 DEG C, column oven heating schedule
is: initial temperature 50 DEG C, it is raised to 200 DEG C with 30
DEG C/min, retain 2 minutes, then it is raised to 320 DEG C with 3
DEG C/min, keep 20 minutes ; Step 7, after column chromatography
purification, different elution fractions can obtain highly purified
policosanol 15 milligrams after gas chromatographic detection ; In
step one, plant includes wheat and barley: Semen Tritici aestivi,
Fructus Hordei Vulgaris, Herba bromi japonici, rye (Secale cereale L.),
Triticum tauschii ; In step 3, adopt common chromatography filter
paper that the extract obtained is filtered decontamination and
process.
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for producing policosanol-containing rum by using fresh sugar cane
2014-10654817 (2014.11.18) =7t CN (China)
EpIEeY 25us 104450377

(2015.03.25)

GUANGXI HAIMINGWEI BREWING CO., IPC(Main) C12G-003/02

LTD. (CN)
The invention  discloses a method for producing policosanol-containing
rum by using fresh sugar cane juice. The method comprises the

following steps: evaporating and concentrating fresh squeezed sugar
cane juice, adding food-grade phosphoric  acid and food-grade acetate
to adjust the pH value of the sugar cane juice, adding ammonium
bicarbonate, supplementing a nitrogen source, fermenting and filtering
sugar cane juice, then injecting the sugar cane juice into a
rubber-wood barrel, ageing to be mature, adding kieselguhr assisted for
filtering, blending and bottling to obtain the policosanol-containing rum.
The policosanol-containing rum produced by the invention retains original
nutritional ingredients and fragrance of the sugarcane; the requirements
of  people on conventional indexes such as characteristics, odor type,
flavor, nutrition, color and mouth feeling can be met; meanwhile, the
heath function of the rum is added; an energetic and hopeful novel
variety is added for international diversified products of the rum. In a
word, the policosanol-containing rum is an alcoholic beverage with
comprehensive nutrition and health function; the rum with health and
nutrition value is  creatively disclosed; and the international blank of the
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production of the
1. produce the
juice for one kind, it is

evaporation concentration
phosphoric acid and food grade

nutrient rum can be filled up.

method containing policosanol Rum with fresh cane

characterized in that: after the fresh cane juice
that squeezing is obtained, add food grade

acetic acid adjustment sugar cane

C| Ad 1St
HEZTS juice pH value, add bicarbonate of ammonia and supplement
nitrogenous source, by fermentation, filter, then inject oak  barrel during
aging after-ripening, add diatomite drainage, blend, bottling, obtains
containing policosanol Rum finished product.
CHET™
IYZ|ES  CN104450377A | CN104450377B
12723 7|80 Fa 53 HE
No.| o1 Tgo| F% 2 g2 CE)
Process and apparatus
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oSz EY Extraction of vitamin E, Malaysian B
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sasEHD Plant squalene and its e Univ Guangxi | Ltstdt
6 1,254,752 preparation method 2004-03-18 Normal (A=)
Hangzhou
SH2BHES | pays xxzz g U-Mate
7 ° b ycad =2 | 2008-05-05 | Science And | DA
2011-0068949 —oHd © Technique
Co., Ltd
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SIREERES Al 1O XxxD Jeg= U-Mate
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Co., Ltd
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OF DEODORIZATION OF
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CHH2I = (OFOF2EA), Univ Guangxi Normal (LFgHD}), Hangzhou U-Mate Science
And Technique
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O MEqfe 23 A 7|=0f Cist 2X| 2|AEE of2fo HESIAS

-1. Process
o

m P
E -
fot

=

Ao
rok
R
-

saol
29
HEE T

Gmbh, Malaysian Palm Oil Borard, Sophim(®3),

Co., Ltd(OH4), Guangdong Co. Ltd. Of China Tobacco
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and apparatus for the preparation of squalene from residues of olive oil

1992-117965  (1992.10.21) =7} EP
054199¢9

5SS 23HS
S/HS3l = (1993.05.19)
MULLER-EXTRACT-COMPANY  GmbH  IPC(Main) = CO7C-011/21

The invention relates to a process and an apparatus for the
preparation of squalene from  residues of olive oil, four process stageg
being used, saponification, cleavage and esterification of the fatty
acids and extraction by  super-critical gases.
A product which has been previously esterified by an
on-acid-containing catalyst reaches the extraction by super-critical gases
which product is injected into a high-pressure extraction column having
column zones which can be heated independently of each other.

By means of this process and apparatus, a sale able squalene having a
purity of more than 90% is obtained.
Verfahren  zur Herstellung von Squalen aus Resten der
Olivendl-Herstellung  durch  Verseifen, Spaltung der Fettsauren
Veresterung und Abtrennung durch ein Uberkritisches Gas, dadurch
gekennzeichnet,
daB3dieVeresterungunterBenutzungeinesnichtsaurehaltigenKatalysatorsunddi
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AND DEVICE FOR PRODUCING SQUALENE FROM OLIVE OIL

PCT-DE1994-000542
(1994.05.11)

SHEH

=7} WO

W0O1994-026683

S
BE2 (1994.1124)

Mo

MULLER EXTRACT COMPANY

GMBH | BONDIOLI, Paolo; |

LANZAN]I, Armando; | FEDELI, = IPC(Main) @ C07C-011/21

Enzo; | MOSSA, Andrea |

MULLER, Adam

The invention relates to a process and device for producing
squalene from olive oil residues, said process comprising four
stages which may, if necessary, be reduced to two and are:
saponification, cracking and esterification of the  fatty acids and
extraction by super and/or sub-critical gases. For the purposes of
extraction by super and/or sub-critical gases, use is made of a
product previously esterified with metal-containing catalysts which
is sprayed into a high-pressure extraction column with
independently temperable column regions. This process and
device makes it possible to obtain marketable squalene with a
purity of over 90 %.

[1] alkalische Verseifung eines, insbesondere flussigen, Start
ateriales mit geringem  Squalen-Gehalt, welches bei der Olivendl-
herstellung anfallt, in einem  Gemisch aus
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Extraction of vitamin E, phytosterols and squalene from palm oil
HS 2003-255148  (2003.08.19) =7t EP
o ] 1394144
== E2E a5

% | S=SO = (2006.04.05)

2l Malaysian Palm  Oil Board (MY) IPC(Main)  C07C-067/03
Phytosterols, squalene and Vitamin E are recovered from
phytonutrients concentrate derived from crude palm oil by the
disclosed invention via esterification, transesterification, vacuum
distillation, saponification, crystallization and organic  solvents
partitioning. Crude palm oil is subjected to esterification and

transesterification for the production of crude palm oil methyl esters.
Phytonutrients concentrate containing phytosterols, squalene, Vitamin E
and unreacted monoglycerides is recovered from crude palm oil
methyl esters by  multi-stages vacuum distillation in which components
with higher molecular  weight are filtered during second stage vacuum
distillation. The purified phytonutrients concentrate is subjected to
saponification process and the unsaponifiable matter is added to a
combination of solvents for  crystallization of phytosterols. The filtrate
enriched in squalene and Vitamin E is separated to its individual
squalene-rich layer and vitamin E-rich layer via organic solvents
partitioning. [Image]
A method of extraction of phytosterols, squalene and vitamin E from
crude palm oil  comprising the steps of:- a) conversion of crude palm
oil into palm oil  methyl esters; b) three stage short path distillation of
1  crude palm oil  methyl esters obtained in 1 (a) to yield phytonutrients;
¢) saponification of phytonutrients concentrate from 1(b); d)
crystallisation of phytosterols, and  e) solvents partitioning of vitamin E
and squalene.
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MY142319A | US7575767B2 | US2005-0250953A1
squalene and its preparation method

2004-10022116  (2004.03.18) =7} CN
ceey 25 001284752

(2006.11.15)

Guangxi Normal ~ University (CN) )'Pc(Ma'" C07C-007/10
In the present invention, kernels or seeds of grosvenor momordica
fruit are crushed, liposoluble substances are extracted with organic

solvent, organic solvent in  the liposoluble substances is removed, and
crude products of grosvenor momordica fruit spinacene are prepared.
The crude products of grosvenor momordica fruit squalene pass
through a silica gel chromatography column, elution is carried out
with organic solvent, the colorless part of eluent is  collected, organic
solvent is removed by a reduced pressure distillation method, and
fine products of grosvenor momordica fruit squalene are prepared.
The content of squalene in the crude products is larger than 40%, the
content of squalene in the fine products is larger than 95%, the
signals conform to  the spectrum of a standard sample of squalene
by measuring by high pressure liquid chromatography, infrared
spectrometry and a nuclear magnetic resonance method, and
products have specific fragrance of squalene and can completely
replace squalene which can be extracted from the hepar of deep sea

sharks simply. The fine products of grosvenor momordica fruit
squalene can be used as standard samples of squalene. Momordica
fruit squalene has great social benefits and economic benefits on

development and utilization.

1, a kind of  preparation method of Grosvenor Momordica squalene
is characterized in that:A, with Grosvenor Momordica kind
benevolence or seed fragmentation, go out lipid-soluble substance
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with organic solvent soaking extraction;Organic solvent in b, the
weeding of grease soluble substance makes Grosvenor Momordica
squalene crude product;C, Grosvenor Momordica squalene crude
product is crossed silica gel column chromatography, use the organic
solvent  wash-out, collect the elutriant colourless part;D, the colourless
elutriant  that will collect are removed organic solvent with distillation
under vacuum, make Grosvenor Momordica squalene elaboration.
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P-11. PROCESS FOR THE EXTRACTION OF SQUALENE, STEROLS AND VITAMIN E
CONTAINED IN CONDENSATES OF PHYSICAL REFINING AND/OR IN DISTILLATES OF
DEODORIZATION OF PLANT OILS
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The invention describes an overall process for the extraction of
sterols, vitamin E, squalene and other plant-based hydrocarbons from
deodorization distillates of plant oils. After an esterification of the
free fatty acids, then a transesterification of the combined fatty
acids (glycerides and sterides) by the same short alcohol, three
Qok successive distillations make it possible to successively recover a
o

first fraction of  hydrocarbons, the main fraction of alkyl esters, then
the heaviest alkyl esters with squalene. The third distillate will be

used for the production of squalene and a second fraction of
hydrocarbons. The residue of the third  distillation will be used for
the production of sterols and vitamin E. By using bioethanol,

plant-based glycerol and the plant-based hydrocarbons of the
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process, the process makes it possible to extract each of the four
unsaponifiable substances without any solvent of oil-based origin and
to claim the seals of approval for products obtained by natural
physical and  chemical processes.

gt -
CHEE=™ 2
|
BRPI0915344A2 | CN102089263A | EP2303813A1 | FR2933403A1 |
o 22| 5 FR2933403B1 | JP2011-527319A | JP2011-527319A |

US2011-0220483A1 | WOWO2010-004193A1
P-12 Method for preparing squalene based on tobacco as raw material

Z9MS | 2011-10058487  (2011.03.11) 27} CN

. N i 102161611
2¥5R  s== 23
= RS 5 = (2013.08.07)

Guangdong Co.,, Ltd. of China Tobacco
S General Co, Ltd. (CN) | South China IPC(Main) @ C07C-011/21
Agricultural  University

The invention provides a method for preparing squalene based on

tobacco as a raw material.  The method comprises the following steps:
smashing dried tobacco leaves, leaching out fat-soluble substances

with an organic solvent, and removing the organic solvent in the
fat-soluble substances so as to obtain crude tobacco squalene;

Qok passing the «crude tobacco squalene through a silica gel
- chromatograohic column, eluting with the organic solvent, collecting
eluent,  and removing the organic solvent by using a decomposition
distillation method so as to obtain the fine squalene. The content of

the squalene in the crude squalene is more than 35%, the content of

the squalene in the fine squalene is more than 95%. Tobacco
resources are abundant and can meet industrial requirement;  in the
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method, waste tobacco and cigarette fine waste in the cigarette
production can be fully utilized to prepare the squalene; and according
to  the invention, a technical basis is provided for development and
utilization of the tobacco squalene, especially for the application of
the tobacco  squalene in the aspect of cigarette production. Thus, the
social benefits and  economic benefits are great.

1. one kind is the method for feedstock production squalene with
the tobacco, it is characterized in that comprising the steps:(1) get the
raw materials ready: the offal waste  material oven dry grinding and
sieving with raw tobacco material or the generation of collection
production of cigarettes gets tobacco dry powder;(2) extract and
separate: adopt cold-maceration, microwave method or supersonic
method, from tobacco dry powder, extract squalene with the mixed
solvent of organic solvent and water, isolate solvent layer after,
concentrating under reduced pressure obtains containing the crude

CH E H ¢ extract of squalene; The volume ratio of described organic solvent
gt and water is 5~10 1; Described organic solvent is one or both in
ethyl formate, sherwood oil (60~90 °C), normal hexane, tetracol
phenixin, ethyl acetate, benzene, toluene or the dimethylbenzene;(3)
purification step: the described crude extract that contains squalene of
step  (2) is crossed silica gel column chromatography, the mass ratio
of crude extract and silica gel is 1 20, use organic solvent
sherwood oil (30~60 °C) or normal hexane wash-out again, collect
the elutriant colourless part, and the colourless elutriant that will
collect removes organic solvent with  distillation under vacuum, namely
makes the squalene elaboration.
05 32,441
mll . i
a ‘ | 5% |[|
a0 S £
(g™ iC J ‘ ‘ Ng - - i| |
LA | W n A
g : 12 i3 0 TEuin
o Y2 5
3 CN102161611A | CN102161611B
P-13. Preparation method for squalene-enriched tea oil
g ol K 2012-10137618  (2012.05.05) =7} CN
N o . 102669303
2¥ZR  S== 23
S i (2013.05.01)
=3¢l Guan Tiangiu  (CN) | Li Wendong IPC(Main) = A23D-007/02
The invention  discloses a preparation method for squalene-enriched
29 tea oil, relating to the technical field of biological medicines. The

squalene-enriched tea oil adopts oil tea seeds, cod-liver oil and
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refined tea oil as raw materials, and the  preparation method of the
squalene-enriched tea oil comprises the following steps of: preparing
the materials, squeezing, saponifying, carrying out primary water
washing, carrying out column climbing, concentrating, carrying out
secondary  water washing, compounding and carrying out
homogenization,  thereby obtaining the squalene-enriched tea oil. The
product has the characteristics of squalene enrichment, multiple
healthcare effects, and the like. The squalene-enriched tea oil
prepared by using the preparation method for the squalene-enriched
tea oil, disclosed by the invention, is suitable for being eaten by
people of all ages, in particular for the middle-aged and  aged and
children.

1. the  preparation method of a rich squalene tea oil is characterized
in that  technical process is as follows:A, get the raw materials ready:
get fresh tea seed, clean, oven dry, for subsequent use; Other gets
cod-liver oil and refining tea oil, and is for subsequent use
respectively;B, squeezing: with tea seed for subsequent use, cold
pressing through squeezer and press to process, collecting colds
pressing presses the crude oil of gained, for subsequent use;C,
saponification: crude oil for subsequent use is inserted in the
container, add crude oil weight 1-2 highly basic doubly, under 40-100
°C, carry out saponification, the reaction time is 10-20h, filters, and
collects the  saponification tea oil that filters, and is for subsequent
use;D, once washing: saponification tea oil for subsequent use is
inserted in the container, add saponification tea oil weight 1-4 50-90
°C of hot water doubly, stir, the time is 20-40min, filters, and  collects
the washing tea oil after filtering, and is for subsequent usejE,
mixing: the weight ratio with washing tea oil for subsequent use and
cod-liver oil are pressed 4:1-2.6, mix, get just mixed tea oil, for
subsequent use;F, upper prop: with polyamide column on the first
mixed tea  oil for subsequent use, column flow rate is 0.5-1.5L/min in
the control, uses strong polar organic solvent wash-out again,
collects eluent, and is for  subsequent use;G, concentrated: eluent for
subsequent use is residual to organic solvent-free at 40-80 °C of
lower Vacuum  Concentration, get concentrate, for subsequent use;H,
secondary washing: with concentrate for subsequent use 40-60 °C,
concentrate  weight 2-4 hot wash doubly, 3 times repeatedly, collect
the tea oil after washing, get the high squalene tea oil that contains,
for subsequent use;l,  batching: get by weight height for subsequent
use and contain squalene tea  oil 2-4 part, refining tea oil 2-6 part,
mix, become mixing tea oil, for  subsequent use;J, homogenizing: the
mixing tea oil with for subsequent use, be heated to 100-200 °C,
drop into the homogenizing of vibrating in the high temperature
resistant oscillator, the time is 30-60min, filters, and collects the fluid
that filters, and namely gets rich squalene tea oil.

CN102669303A | (CN102669303B
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