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{ SUMMARY >

| F=WE | D-02

Purpose&
Contents

1. Research and Development purposes.

- Using the Korean Pine Cone, in the Korea unique medicinal plant,
Functional effect  verification in the obesity decreasement(body fat
decreasement) by scientific, objective certification through animal
experiment, body Application test etc.

and Research and Development in the nutritional supplements that
prevent obesity.

- Ministry of Food and Drug Safety application

 As an individual approval for weight regulation of the health functional
food application.

2. Contents of Research and Development.

- To be recognized as health functional food individual approval that
have functional raw material, several scientific evaluations are
accompanied  standardization, safety and functionality in the
supercritical-Korean  Pine Cone. Research and Development is

implemented based on the evaluation standard of Ministry of Food and
Drug Safety.

@ Set up the function/indicator ingredient of the Korean Pine Cone for
the functional raw material production’s standardization.

@ Set up the optimized extraction condition for extraction method
establishment as well as yield improvement of the functional raw
material production.

@ The Standardization of the raw material production by setting up the
standard with the function/indicator ingredient, hazardous substances for
the functional raw material.

@ Korean pine cone extracts validity and mechanism of éction on body
fat reduction is confirmed through in-vitro experiments and in-vivo
testing.

® Avalilability, safety confirmation influencing on the reduction of the
body fat of the Korean Pine Cone are tested through clinical trial about
randomization, double-blind, controlled experiments, placebo contrast. and

Individual Approval is requested functional raw material of the health
functional food.




— Raw material standardization, trial manufactured goods production and
formulation for commercialization of supercritical-Korean Pine Cone
health-functional food.

D Establishment of Large capacity extraction method and standardization
of raw material. : Pilot and Scale-up; the latest process of technique.

@ Trial manufactured goods production of the functional raw material
and production of health-applied trial products and quality management,
product development.

@ Health functional food formulation, Quality Management and product
development.
- Business project for the domestic Korean Pine Cone extract health

functional food's commercialization.

Results

- Raw material secure in GAPYEONG PINE NUTS ASSOCIATES
through Business agreement(MOU)
- Extract operation : Under the condition 71 atm, more than 31C(CO; ‘s
critical point), the pressure;150, 200, 250, 300, 400bar and temperature
range;40, 50, 60, 70C
- result of extracting Korean Pine Cone using Circulation supercritical
extraction (capacity @ 50L, CO. flow rate : 60L/hr), average 3.7%
extraction yield Establishment.
- carried out for the powdering of supercritical-Korean Pine Cone’s
extract. using as excipient ‘Microcrystalline cellulose(MCC),
supercritical-Korean Pine Cone's extract could be produced within 150,000
won per lkg.
So Korean Pine Cone could be judged that it has a price competitive
advantage than existing functional raw material of decrease in the body
fat.
- Effective ingredient analysis in the supercritical-Korean Pine Cone’s
extract.
(D Terpene type confirmation
@ Ingredient confirmation of the supercritical-Korean Pine Cone's
extract through Gas Chromatography/Mass Spectrometer(GC/MS)
@ Oleamide confirmation trial and the fatty acid analysis.
@ Phenol type confirmation in the supercritical-Korean Pine Cone's
extract

© separate purification : having high content effective ingredient in the

supercritical-Korean Pine Cone's extract.

_10_



Results

- PK-El analysis condition confirmation in the supercritical-Korean Pine
Cone'’s extract.

‘PK-E1 confirmation using the high pressure liquid
chromatograph(HPLC)

- Specificity : Reviewing Retention time in the HPLC Analyzing.

- Linearity : verification in the 3 repeat linearity as 6 unit concentration.

- Sample Linearity : verification in the 3 repeat linearity as 6 unit
concentration.

- Accuracy, Recovery : Recovery rate review; adding as 3 unit
concentration of raw material.

- Precision : implement repeat-reproducibility and exactitude-evaluation

among daily, equipment, experiment, tester to 2 experimenters with 2
types equipment in the 4 days.

~ Confirming of the PK-El in Korean Pine Cone powder at Gapyeong,
Hong chion area.

- Qil red O staining.

- Glycerol release assay.

- Real time PCR @ confirm the enzyme’s expression concerning the fat
metabolism.

- Confirmation the organ’s abnormality through autopsy.

- The Biochemistry is analyzed by using blood.

- Analysis of the lipid profiles in blood.

- Real time PCR : Confirmation of the RNA expression related to fat
metabolism in lipid tissue.

- In addition, Preparation of 12.5 and 400mg / ml concentration in the
excipient (Corn oil) is homogeneous at room temperature was 4 hours
and 7 days cold storage stable as confirmed.

- We progressed single oral administration for rat.

Consequently, An outline lethal dose is exceed 2,000mg/kg both sexes.

- Under the final test condition, In the mouse’'s merrow cell,
micronucleus formation that is due to SPCE-test material is concluded
negative results.

- SPCE'’s chromosomal abnormality is concluded negative result.
- Under the final test condition, SPCE’s gene mutation formation is

negative results.

- After the oral administration of the male and female rats based the

SPEC to the repeated for 4 weeks, at the dose of the male and female

_1‘|_



Results

2,000mg / kg / day, body weight increase inhibition in capacity (male),
BUN (male) and the ALP increase were observed. and In the Crea and
the T-Chol, increase or increasing tendency of the weight of both liver
and kidney were observed at the dose of male and female 500, 1000 and
2,000mg / kg / day.

Thus, the 13 weeks repeated dose oral toxicity study was considered to
set a 2,000mg / kg / day in capacity. It is reasonable to be set up by a
3 azeotropic 667 and 222mg / kg / day in the low-dose and medium
capacity.

- Under the final test condition, SPCE’s Non-toxic amount(NOAEL) is
222mg/kg/day for male-rat and 667mg/kg/day for female-rat.

- Function/indicator ingredient content verification :@ total 9Lot of the
super critical-Korean Pine Cone.
- Standard set-up : function/indicator ingredient(Dehydroabietic
acid),Hazardous Substances.(lead, total arsenic, cadmium, total mercury,
coliforms, standard plate count)

-  Confirmed 92 kinds of the Imported pesticides, nutritive

components.(calorie, carbohydrate, crude protein, Crude fat, moisture, ash,
sodium)

- The shelf life of the supercritical-Korean Pine Cone is expected as 2
years.

@ storage under the three temperature.(25C,35°C,40°C)

@ On storaging supercritical-Korean Pine Cone over the 5 months,

taked out and checked the change to the function/indicator ingredient
each period of time.

@ During the storage periods, Variation is calculated the shelf life by
using the Arrhenius equation.

- Lipid profiles Analysis in blood.
— Confirmation about the RNA expression related on the fat metabolism
in the fat tissue : implement real time PCR.

- The Clinical Trial is in progress in association with following agency.
- professor. Lee sang yeol(endocrinology)Kyung Hee University Medical
Center professor. Kyung Hee University Graduate School of East-West

Medical Science.
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Results

Until 16.07.15 ,3rd year project deadline, It is uncertain that clinical trial
test’s result is deducted significantly.

So, individual approval apply and production will take place later
submission the final report of this project.

- In addition, we entered into an agreement that contains
inner-supercritical Korean Pine Cone production technique with KOREA
PINE corporation of Gapyeong-gun and 3% of the sales account should
be received as royalties. Adopted Patent Name is as follows.
"Supercritical-Korean Pine Cone composition for body fat reduction
which contains the extract”.

Expected
Contribution

O We will achieve a high value-added functional food, health food
commercialized through scientific clinical trials of an unique medicinal plant
,supercritical-Korean Pine Cone extract. This is also due to product development
looks forward to pushing globalization in an international competition.

- If Ministry of Food and Drug Safety will recognize Pine Cone as an
individual approval health functional food,
the markets of health functional food and functional material is enlarged
and advanced global health functional food market.

O High value-added business; Convergence Industry will be expected by
super critical-Korean Pine Cone health functional food production.
So national and local economy will have activation, Household Income
increase. ‘

- Result from original technology secure, We expect following
contents.

can prepare import substitution of the domestic functional raw
material and expect export enlarging effect. Local farmer can manage

stable production and Farm income enlargement will be expected.

O If the Extract of the supercritical-Korean Pine Cone health functional
food commercialization is successful, it is possible to sales of approximately
50 hillion as a functional ingredient.

And the ripple effect of the related industry is expecting an economic value

of about 50 billion or more.

_13_




Expected
Contribution

- In  supercritical-Korean Pine Cone case, by-product that are not
currently in use will be utilize.

The unit price of the extract raw material is expected W 150,000 / kg
Price.

So Compared with the related competition material (¥150,000-180,000/
kg), there is a material Competitiveness.

¢ Korean Pine Cone raw material . 1,000 won/kg
(extraction yield : 10%, raw material unit price : 10,000 won/kg)
* manufacture—processing and other costs (contain solvent)
140,000 won/kg extract
* expected supply price : 150,000 won/kg

O Optimization and set-up the extraction condition : following effective
extract method of the function/indicator ingredient content.(supercritical
extraction)
- Bioactive Ingredients contained in Korean Fine Cone are extracted by
supercritical extraction for the first time in the world.

Set up the function material and indicator ingredient, scientific
function evaluation and optimal conditions setting to improve scientific
mechanism investigation.

O Efficacy assessments of the functional raw material by carrying out
the in vitro, in vivo tests.

Secure to function, safety about body fat reduction through clinical
trial(Ministry of Food and Drug Safety Limited-recognized materials) and
stable final product formulation.

O On applying Pilot and Scale-up; that is the latest process
technology, Standardization and quality control of the product raw

material production through in mass production optimization.

At the same time, it can be expected to increase the maximum yield of

the bioactive components of the product material.

O Scientific research and development process of functional food and

the degree of technical standard improvement compared to advanced
country.

_14_
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FEE B 44 AR/ FIE AAA4 AFS A
de “HFA” oldE AFOE AAAL SAN AxGE

0 2UFARAREE VAxARAFOR AL FAN §E
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O AAz ¥do] 43t 22 A#e dAos £A=H52d9 HEFHE v =
F AAHALATAAE, £9 FREFAL FHAY M0 £8o] Fas)
A
# R.T compound =2 7(%)
3 811  a-phellandrene 149 =0.00
4 8.27 a-pinene 10.13 =0.01
5 859  camphene 229 +0.00
6 9.10  sabinene 422 +0.03
7 9.18 [B-pinene 3.02 =0.00
8 942  B-myrcene 1.32 +0.00
9 9834 &8-3-carene 22.28 =+0.07
10 995  a-terpinene 204 =+0.00
11 10.10  1-methyl-4-(1-methylethyl)-benzene 465 +0.00
12 10.19  limonen
13 10.20 B-phellandrene 13.90 =0.01
14 10.73  y-terpinene 397 £0.00
15 11.28 a—terpinolene 23.24 £0.05
20 1279 4-terpineol 424 20.05
21 12.89  p-cymen-8-ol 1.09  £0.00
<“2UNHEAFZE 5 5EE” AQa49 >
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S AA 2RHE F2E 5 BUEL A9H ZAZ <19 oA Fash wa)
2 34 ASE AT F vl BE AFdA FAHUE.
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g F Yednhre 5L A4y
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<FEE s AAEA A 8(2008)> (91 ha)
g 2 10=40let | 11~20E 2 | 21~30H & | 31~40 M | 41~50E 4 | 51~B0FHA | 61~70E 4 | 70EM0|A
20,651 | 752 | 4,244 | 9577 | 4389 | 1273 60 67 289
Ag AT AEEFA2H20094)
O 7HT ANAFE Avuw, vid T 3 A of 23% o4 AAsT Y 3
o A 2007 d 9] b 2 At RS 1452802 AdXd] Wle) Be %ol Frbdt
Ao, 2008 = 8000 E o2 AJAkE
<200472007'4 =W 3t FAkA o] A wa> (9 A3 F)
2004 20054 20064 2007
Moz Hig Mare| Hg Mo U8 MaE| HIg
TER I e (TR E® % | TR @ % | R (® | %
= | =% =¥ 8
3,06 | 100. 2,680 | 100.0 1,518 | 100.0 3,781 | 100.0
<39 39 AMA >
20044 20054 20064 20074
I | & | 952 |31.1| &H | 1010 | 37.8 | &M | 415 | 27.4 F Ot® | 1452 | 38.4 }
2 P01 | 704 | 23.0% OHE | 547 | 204} X | 288 | 189 | =& | 982 | 25.9
8 | O | 368 | 12.0 | QA | 368 | 13.7 | LB | 210 | 13.8 | &H | 450 | 11.9
4 | B (3120|102 | LB | 312 (1.6} B | 144 | 95 } =& | 254 | 6.7
4. HA o x9A sFol FEx1 T
(1) Z24A ojitsteta 229 Q.

RE 2R 4 2uol w wA, oA, A4 P FAF ] ez 2SR, 54
R GHlME= o)F 374 ol FAlY EASE ol AW (Tp)e $k o] AEnozny 27
% FAlo] AL FHog AW, 7|A AA7E FESE AAHL AH (critical point)o] EEHC) o
HoAME 719 dAe] Dyt gopAn, 7]-9] FEFE| e Aol AAHL) o] 7]-9f FE9 A
< BE 244 XY 3).
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Critical point
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I e b
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Pressure (bar)

Triple
51 point GAS

-78°C -56.3°C 31.1°C

Temperature (°C)

o9 30 aA, AA, 1A et 294 FALS HoFE o]Ars 29 phase diagram.

°of YARE oM LR 42, 7|AI% AR} Pdo] gl RAZ 2YA HAH RET &
AEAbe] gl AufHQl el A= Z1Aek FABA T, ke $E el o] EAF & e Hol
Ao AAIS FARE] Wil o2 k4] 23S fashe 43S N3 gk gy 259 e o
ol REE ASHoR WA £ 9l7] Wi, oldvA FHRRE dFd FHstE U744 A%

2 992 =48 + Atk
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ZUA A 7ol o2 F& 2 AA Ropol FEWAE HWartE ol ey 2 WA, 7)|Eg
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_49_



#A7r A,

of Hlel #H7]Eel E

k<A

stof oA ok

s

Z43} v

el

H7l1&l daiM= F3) Svli7t AEA Gol, oele] o}

il !
ol

sk AlES Akl 3

FE4

=
ey

T
T

3

g

ol

o}
H

Ahle 3

L
| .

2YA F2d AHEH

£7]

=
=

o] &3te] fA-YutH oz o)AkslEr A

y

£ oA A E

WA A, BEE 44

ol ¥4z WPdnt (29 4.

oju

Metering valve
—

Sample collection

Exiraction
cell

kY

Preheater coil

=]
% E
S
=3
\\
=
=
g
dl
© s
I
2/
@
[an]
O
(@]

W

m
o

el

ﬂ

i
e

oR

N

TR

to] 3ol Hstg Fo2M gl

5]

g% e5g 24

A

Al

o
fite)

™
B
ofi

it

or
1_.1_

N

W
N

2] W]

9

o]

&
el

-

h

471= 7+

=R,

o

ko]

A

o

Fsic.

] 988 ALES

Fgo

AA

71l A&7}

HAo] Yo

KVA
L

A7k

b

o] ZtobA|a,

Itk & AelAe M

o]

B4

2 %3

gstA 4=

)

W g7}

il
P

2elil

49] qrejs} exe

171 HaiM =

3|

w5
- &

e dde Bl

=EER!

ol
M

Ik AR Y ApolE

R=RPA
—

ZEPE

[e])]
H

g 3

ng:

_50__



B Age guzl BAg AUz 90 A% A4 33 993 0 94 499 2, 294 23
AT Lxo W 9@ YR(BND) W} Y BL 4RBUL Rolk 2280 IS0 BAo
AT g 228 S uslel 299 Lwo o) AW, 254 YA 22T 5
o g Fol Ao AAAS 2 0W ZAS Saelof Bt

AkEol9] 79 3-carene, limonene, a-pinened} 7S FHA A{So] AZHE uHl, o] 589 o]=9
FEo Age 15071%S HAAR s, @A durd LT A el 4007)e] MY M FES
THAL, 28 AL 31Tz A3y, 529 dWdE Seste] 70T olste] W

2l
A
e
D:O

Fels) 2% whalo] AgE 2Z7)9) Atwi ofg) 1Y 53 2t

Extractor Heedle Valve

Receiver

€02 Cylinder Gas Booster

719 5. Flow diagram of supercritical extraction system

WEHF 1L 294 FE23vo] 2a8 9% 310g2 $U3 T, energized seal® W& 2Z7]

1o

head #&3 £4)= clamp A2 A& AH&aAth 24 FAR AMEE COE cylinderol A 7k 4
B2 vhebA dshe oged =93 wj7b4] Haskel gas booster (29 No. 30/75)8 o] &3fo] egs =
O] € 0}1_ Feoll =a9d &, 327 R 98T S FAGES needle valveE F2shdA

i
C
-
<57
N
N

<) | 2 5
g %E}iﬂoﬂ EEAT. FE27)9 _5E AE 2% %3] sp5d A7) dHE
=
A7

b ol 27 9 asix Aoe A

=i° gt

4831 23
sl

Bsolel FRAES FES Aste]l 2UA FA9 4 222 9l 207 ATl e 25 4
Z
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# 1) Yield of korean pine cone extracts by supercritical COs extraction (1L extractor)

Extraction condition Yield Extraction condition Vield
Extraction Extraction . Extraction Extraction .

pressure (bar) temperature (C) (%) pressure (bar) temperature (C) (%)
150 40 4.19 250 60 7.00
150 50 452 250 70 3.71
150 60 5.52 300 40 4.24
150 70 419 300 50 4.50
200 40 1.77 300 60 4.46
200 50 3.17 300 70 6.03
200 60 6.77 400 40 4.36
200 70 3.06 400 50 494
250 40 2.33 400 60 5.49
250 50 3.87 400 70 5.39

F2A, A 280 2A £6%9 FF 2FHE2 BAE|, ol Woo 519 & 2589 294 %34
g% F&H FASIA ok

AH o ZYA oatstgrie] Uidt B4 Edd] thet KT YA olatsierie Amel 1 B
Ao F71%el AEgE etk eF 294 oAkl AY Uyl =3 B4 2 g Z7]|go] =&
2o/t &EE FUISHA "k Triglycerided 2 #&9 %94 F%9 A4L° =48 e
VIEOR W ASE FF 580 LR FFTE ol LU FSFE 2E F80] ZrlER|Y =8
BEE 2YA FAY Bendge 839 FU|d QS ol LRT 2L 2AASE 2F F80] =
ol Ed ol st AnlEr| N 2AA FENE TEHOE e Agkolth sxul 2
ol A, BE oE 2AA 2RI B85 E 22580 oA A I B g @zl
eiMe 5 A4S BolX &drh 1 o] fE Aol 2974 FEHEE 3dA AHoled ook
g Alde BFo| o]R Qd FE BEAol dREHA JYEUA &e Aoz 22 & g} Ado)d=
terpenoid”l 434, phenolAl ¥, ¥ 2 UZAZol= AR TfE AoE A glon, ogo] A=
¥ diterpenoid acidE°] 48 Aoz o muFPs

(th 10L 24A FE718 o838 2947 AFe] FEE Y A2

HE&F 1LY 29A 2714 249 340 98 3Kge ¥ &, 119 EY3 CO, gas boosterE
Aarste] F&¢ AAE olg) FE20l VeIt

F2719 B97} 108 ool BY3 COp gas booster® Al43lg o0z Aurzog [ %7
AHEAIHT £go] BA vE, ‘

CO¥ #&e FEA st BZY 294 COl e £8%, a} Alo)z, 2Z47]9
Length/Diameter ratio$t &7 83 2944 &9 T4 Wfo|th f&o] 283 & ALd= L9}
U8 F9 Atold] & Tul(gradient)E P Hu, RPN A i EEr} 2E &EE
AujshA ok fréo] 283 e A4S, 959 FHORRE £ AAY} ol Hu, 9B

£29 AL 829 A7 5o wHAA Pk
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3 2) Yield of korean pine cone

extracts by supercritical COs extraction (10L extractor)

Extraction condition

No. Extraction Extraction Extraction Time Y:e]d
/.

pressure (bar) temperature (C) (min.) (%)

! Lo 40 420 1.26

- 150 40 420 1.46

L 300 70 540 346

2 300 70 540 3.87

(2h) S0L 2UA 2Z7)8 o] 43t 2AA o] 2229 AF A

0L #% gule 19 10L9Jr

= Al ds

=ELE

(A)

% 132Kg& 75
F2 e 60L/hre] &

A3 AA T

23} o]

ELR

(B)

A) Circulatory supercritical extraction system, (B) Commercial system of supercritical CO» extraction (50 *2)

Aol 714 £& 150bar, 40T 3=

4208 35S FY3

A3E F 39 HERRAT

i 3. Yield of pine cone extracts by supercritical COs extraction (501, extractor)

Extraction condition at Yield
Lot No. Extraction Extraction Extraction Time Ny
pressure (bar) temperature (C) (min.) (%)
20140414 150 40 420 3.81
20140416 150 40 420 3.60
20140417 150 40 420 3.71
Wi 32 58 371%01 L £FEE) AAE Saae] LAY 22ES SS9
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75420min, CO» HX

%5 60L/hr)ell A F 93] 28 F&3 AAE E 49 F 590

[eR

Ago) 22 S8
4 5 6 7 8 9
13kg 13kg 13kg 13kg 13kg 13kg
Thr Thr Thr Thr Thr Thr

12.42kg

12.47kg 12.43kg 12.47kg 12.43kg 12.44kg 12.47kg

4.46%

4.07% 4.35% 4.07% 4.38% 4.30% 4.07%

5

FEEY 4,100.4g(3.50%)

2 SRS AAR T A

g Z4ste) Ao g
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# 5. 50Le] 2HAFEHANA F2 3

oy

o] 229 g

2ZWME 1 2 3 4 5 6 7 8 9
A 77 13kg 13kg 13kg 13kg 13kg 13kg 13kg 13kg 13kg
FZAIZH 7hr Thr Thr 7hr Thr 7hr 7hr 7hr 7hr

WALFA | 1236kg | 1237kg | 12.35kg | 12.34kg | 12.37kg | 12.38kg | 1234kg | 12.38kg | 12.36kg

HAL & 4.92% 4.85% 5.00% 5.08% 4.85% 4.77% 5.08% 4.77% 4.92%
FE 520g 510¢g 510¢g 540g 530g 500¢g 530g 510¢g 530g
58 , ]
. 4.00% 3.92% 3.92% 4.15% 4.08% 3.85% 4.08% 3.92% 4.08%
T
Z FEEF 4,6802(4.0%)
F RETFE SRS AAD T TR ZH5 Qe 34

Scale up Wehe 29A FEFAE FYPAEE 0L 2YAFEZXNE Zo] Algetn e
AAolns WFYLAAE S0L ©E718 V12 4R sty g Aol zestd @
2 150kg AAat7bssta, 7] AA98 AAFoRE HAdsdn AdEu, FF AGAFS

29 A A4 A8 R 2w

=
/kg ©7HE SRR, B8 AA A8(15-18WHY /ke) 9} B3|

50| AT : 5008 /kg (F&ESE : 5%, 2 I 1 10,0008 /kg)
2018 & JIEt HIE (S0 Z8) : 140,000 /kg %_‘— =
Ola S22t © 150,0008 /kg

27 3% D 229 wal ¥ (el wel sl 5 A BEE ol 2
2% U537 As 83 gaglel A49 L= dee s A8 d P50,
200, 250, 300, 400bar)# =>%(40, 50, 60, 70C)ol A F&& Y.

T A3 AGAR £3F A 840 7Hg F2 150bar, 40T FExAdA4 CO, B2 4%
AU 60L/hre] $%3 4208 F&5& 533 A9 JF 35 $82 3 R
29 mg el

o

54 2% % 277t Aokge] SB35} qlom 4L haAyel 2ux
o #&HE(330009/ke), Fel¢2 EAEE FEEER0,0008/ke) 5 7HAZE 30,0007380,00008) AEE

Bt glod, e A deolng =30 Q3 A} Al A 41 gtk AF
stgo] FE2EL A Ax7HEE keg? 100,0007150,0009 0.2 st Qomg 253 71& A 7

_55._



& 279 TPAFAAANME $999 vk dad

322. 715/ABAE A

S
o
ya
Mz
2
N
A
do
i
Y
=)

. 2QA Agol FEEY AR BA
297 Adol $2E F SEALE YU o] F ASYARY EFHE T 5 e )

BAA R "~ Lot. No.
| F&2E 20130708

(1) Terpeneir &2l
4, 2td ol Terpeneit JEEC] ¥ FiEol v A A Yo 294 AFo]
FEE T Terpene® S #ler] $ste] & 9%(a-pinene, B-pinene, 3-carene,
Limonene, a-Thujoue, Bornyl acetate, Sabinene hydrate, Terpinolene, y-Terpinene)g 7}A2=3
2ZulEOI(GO)E A4

O 7t=azvtEa 3 (GC) #4 x4
Zvzbe] REFE 10730mge FEEA 2ol 10mL A8 Zg2=a¢ 9L 5 Methylene Chloride
2 o5 898 B2F8Y0F 31, 2UA BFo] FEE 9 500mge AW Pol 50mL
AE&ZFe 3 ¥L& F Methylene Chlorided] %9 &8 Adgdo=z &¢c)

717188 =z4

Instrument Agilent 7890
Column HP-FFAP (30mX*0.25mm,0.25um)
Injector temp 200T
Detector temp 230T
Oven temp. 50C(2min), 8 C/min—253C(1.75min)
Carrier gas Ng
Gas flow 1.0mL/min
Injection volumn 1.0ul
Inlets Split (10:1)
A
&2 AgEd s=(ug/mD) x E9F(ml) x EEEEE
(mg/g) A B A F ZF(mg)
@ W47
247 zbFo]l FEEoE Terpened 9% F 589 ARo] &L ANFLdoA FUAT

>

17t ol Peak”} &= Atk a-pinened °F 8.06%, B-pinened °F 891%- 3-carenee ¢k 955
i, Limonene<> ¢F 9.9%, a-Thujouet < 11.55%, Bornyl acetatel= °F 14598 el o
M, Sabinene hydrate, Terpinolene, ¥-Terpinenes Al @& Mojja] AEo] 5% eobri<zd 8>,
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st 1A GO0 - Bo0nyt aeriel

j S
t
i

B FIDT A, Front Signal (1ERPENE20140411 2014-04-11 16-15-08201404110000023.D)
Norm.
175 4
&
150 ] é
=
125 L %
g g
100 g @ b @ s
] £ g¢ 2 5
75 ol g £ 8
7 e = \
g Lo &
50 - < > g :
25 W —— Lrl! T \Mﬁh&&“u‘ Lm.u.m. WO NS DU IO | | «\;M."
0
______ T T T I el T
5 10 15 20 25 min|

¥ 8. BEEENY A PEYY A=2utETE (A EEEY, B: AFEN)

A AL 2AA AFol FEEQ Terpened & TS 1853 mg/gol 9 o.w, o] = Limonene
o] giol 10.06mg/go & 1 FaFo] 7MY BSE AT £ AAT<E 6>,

{

6. YA FEo] FE5E F Terpened TH

e | TREASE() Nsae) |sagen | EEF o
3-Carene 3.80209 0.4255 50 0.917 0.41
Limonene 88.87021 0.4255 50 0.962 10.05
Terpinolene - 0.4255 50 0.960 =
a—-Pinene 28.33435 0.4255 50 0.992 3.30
Sabinene - 0.4255 50 0.984 -
b-Pinene 16.65997 0.4255 50 0.992 1.94
r-Terpinene - 0.4255 50 0.986 -
a—Thujoue 4.73429 0.4255 50 0.984 0,55
Bornyl acetate 19.37643 0.4255 50 1.000 2.28

3 A 18.53

(2) Zh=azvtEady AFEA7](GC/MS)E £33 297 Afo] 228 AR 3
9] 2 o.

L A
FEEA Eodv ARES A7) 989 GC/MS LibraryE W w s o 2 A

._57_



® 7tzazvEady 2FEH71(GC/MS) ¥4%2A

AlE °F 300mgS A3 2o} 50mL FEZerA=d 2L 3 Methylene Chlorided] %9

A R ]
7171 EX %A
Instrument Agilent 5973N
Injection volumn 1.0ul
Splitless
Inlets .
Heater : 270TC
Column HP5-MS(60m X 250um X 0.25um)
Column flow 1.0mL/min
Oven Temp. 50C(4min) — 2C/min — 2807C(10min)
lon source @ EI
Source temp : 280T
Detector Source voltage : 70 eV
Qurd temp : 150T
Detection mode @ scan mode
@ B84+
ZQA FEol FEEAA 106.872%8 9] 9-Octadecenamide, (Z)- Peak’} AE Hon 9 A
B FAETE 92.7%%) Ro2 vERGTKIY 9, 10>

menmed

Ly

R2EMTR e

e wwy

106.872 —

¥ 9. GC/MSE EAF 29A ZFol FEE o)L A=nEIH

!
220

Hit 1 : 9-Octadecenamide, (Z)~-
C18H35NO; MF: 900: RMF: 924; Prob 92.7%:; CAS: 301-02-0; Lib: replib; i1D: 6997.
100- 59
(o]
72 U
e T T
41 55 - —
T S -
29
18 ( 1 “ 8[; o112 126 140
o L Lk; rL' - _I“ L.,,l ]l l..,\.]} hllx, L,L.hllll.,,.umlll., "nl‘l_Ll. s 1?4' N
20 40 60 80 100 120 140 160 180
(replib) 9-Octadecsnamide, (2)-

3
240

-
260

170 184 108 221 238 252264 281
LA et B e e B S S U T e o S IR I S S R . N
200

280

a9 10. 106.872 min Library A&
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FHAYAAE F835 @ EEF(1W: Oleamide)d TLF LA Falsty] 948 =71 A
B At

GC/MSE B34 Fadw o2 <d Oleamide’t 29 A &AEo] F£22 = So] 9= 3k
= S48 st HE&sE EEFS Y89 Oleamide ¢ %37 Awatel ks dols)
71 A8te] GC2 &AsA ot
® 7t=azvtEad 9 (GC) ¥4 =4

24A FtFol FEE F Oleamided FFE =467 918te] 2E2E o Bmge A3 o
°b 05N "¥&4d NaOH 15mL& ¥2 F A 57 F 100TA 587 ke o] A&
30740C= ¥z ¥ BF3-methanol AleF 2mL& #H7} sto] 100CH A 3087 weA 7l the
iso-octane 2mL-& F7}8te] Shaking § £3} NaClE A7}elth o7& & Aol & A=
& FFEFHUEFEFS  ogdd 2EAz AL Agsdorn ) EEr¥oz:
Sigma-Aldrichol /] %5 &= Oleamide (Cat# 02136, CAS # 301-02-0)& TF-ujdlo] ALl

3 5T o ANl Bt

71718 x4
Instrument Agilent 7890 GC System
Detector FID
Column SPTM-2560(100m X 250um < 0.20um)
Injection temp. 2257C
Detector temp. 285C
100C(4min) — 3C/min —

Oven Temp. . .

240°C(15min)
Carrier gas He
Column flow 0.75ml/min
split ratio 200:1

Injection volume 1.0ul

[e]

i 1! 3 1

453t Oleamide ¥|717} 48413%¢) Uelvm, 297 Ado] FE2ZqME
Iy Oleic acid® =27}

=

=
=27k ol E3%1A EAd 4 gl Oleamide drF o=z
Hu 7S5/AEERAEA o] WA €3 Oleic acidet H8 %
2 AHREO JF/ARAECE AEX) &2 ¢ & 5 ATk e
=

= 1
W AP FA A Aol & A9 3TH AL 2y}
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-1 ~1 1=
A FIDT A, Front Signal (TRANSFATTRANSFAT 5-F 2014-04-08 15-56-58\F 004080000028 )
pA 1
90 =
80
70 -
60 -
50
40
s0] 2 §
20 ?? )
& =
10- " | o x i
10 2’0 3'0 4\'0 5'0 6‘0 7’0 vl’r)’ll‘)
B , Front Sig ) 5~ 14-04- -56-58\ 0000030.10)
pPA
_—
80
70 - §
° 8
40
30 %3
L ;,_ S| ) m.&ukmi.mmdmmm MAWMMAJMM& -
o 20 T Td TN so e 4o mn
39 11 EE289F NP8 F Oleamided] IAZVIEITR (A: EEE%, B: APLA)
C FIDT A, Front Signal (T RANSFAT\TRANSFAT-8-F 2014-04-08 15-56-58 FO04080000021.0)
pA | .
g
50
= > = =
_ s = 8 T E ES 58 %
30 s ® A § = 8 & & %3 &
SR ERRRERIE
= ~
- ‘%& i gg.:;hg'.,g&‘?‘%..' %
g8 f aga§~§%m§a[§ :
o Ml Lo LR LT LT AR B
w20 T4 T 40 s s T Fo  min
a9 12, Ak 37F BFELY F2nETHR
R 7 YA AFol FEE F HAEH AW T
g ekl =10
AHOF2 4t mg/g 1.62
Sailat ma/g 13.37
ol =gl & ma/g 17.11
4) =94 AFol %% T Phenol &7+ 39
ZUA stEo] FEEC ¥ Phenol 3gES] 3 o]RE #Qlsy] 93t9]  Phenol 3}
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FE 10%3S AAIAZNEIYZ(HPLC) L CI18 AL Eate] B
280nm, 329nmoll Al Phenol 3} 8-S Flsbil, x4 Ado] 2EE Z Phenol 3329 3
2 A s

O AAIZvlE a9 HPLC) #+4xA

Table 3. Phenol 83E ZEEAAHR

Name of STD Co. Cat # Lot # Purity
Protocatechuic acid ethyl ester Sigma E24859 STBC9544V 99.2%
p—hydroxybenzoic acid Sigma HZ20806 MKBG4937V 99.9%
Salicylic acid Junsei 31420-1201 2012J1063 -
Syringic acid Sigma 56881 BCBB6446V 99%
p—Coumaric acid Sigma C39008 SLBD5279V 99.9%
Cinnamic acid Aldrich C80857 O0402EE 99.9%
Gallic acid Monohydrate Kanto 17003-11 | 805X1827 -

chemical Co.
Chlorogenic acid Sigma C3878 096K1722 98%
Caffeic acid Sigma C0625 SLBF2524V 99.7%
Trans—Ferulic acid Sigma 128708 STBC5005V 99.8%

Zyzko]l EFF °F bmgs AEsHA ol WlghE 25mLol Ho] FEEA0F Fo BAsg).
ZLA stFol FEE A4 500mge 10ml FEEZeg2Id A 3 2220 (MeOH : 10%
Acetic acid = 85:15) Tml& 9& F 3087 2e9FE ALow 23 DW= A& ¥
0.45um PTFE syringe filtering o] Alg &9l o8 AL &-3514c)

b g s |

&
%
T

Instrument HPLC system
Detector UV detector(254, 280, 329nm)
Column Cadenza CD-C18 3um, 4.6 X 150mm

A 50mM HsPO4 at pH 2.5
B : Acetonitrile

Time(min) | A(%) | B(%) | Flow(mL/min)
0 95 5 0.7
5 95 5 0.7
17 85 15 0.7
Mobile Phase 40 30 20 0.7
60 50 50 0.7
70 50 50 0.7
75 0 100 0.7
80 0 100 0.7
85 95 5 0.7
90 95 5 0.7

Injection Vol. 1040
Run Time 90 min

Temperature 35T

* S BAjgE
254nm - Protocatechuic acid ethyl ester, p-hydroxybenzoic acid, Salicylic acid
280nm - Syringic acid, p-Coumaric acid, Cinnamic acid, Gallic acid Monohydrate

329nm - Chlorogenic acid, Caffeic acid, Trans-Ferulic acid
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APEAFE(ug/mL) X I EF(mL) X EEETE
&= (mg/g) =

Al &% (g) X 1000

@243
10F 4] Phenol 3t3tEo] tis] 254, 280, 329nmellA] AL APst A7, 254 329nmol| A =
AEEE 9237t gl e, 280nmel A+ Syringic acid, p-Coumaric acid, Cinnamic acid’} 2

ZHR oW AFELEAH AL D Spectrum BELXE UEbgTh<E 13>,

A DAD1 A, Sig=254,4 Ref=off (PHENOLIC ACID\20131116 2013-11-17 11-03-25\201311 160000003.D)
Norm
400
300
g
200
8
&
100 !
\ hy oo
o A =S = I o . _,«,__N\,«,J,\,_/J WA AAA L
S R T T
a 10 20 30 40 50 60 rrin)|
B -25\201311 160000003.0)
Norm
400
300
3
g f _
100 & - > g 5
2 3 g ¢ I
o L = 8 o g A sadk,
o ) R 20 " g0 w0 T s T €0 min
C DADT E, Sig-329.3 Rel=-ofl (PHENDLIC ACIDZ0131116 2013 1117 11-03 2520131 1180000003 1)
Narm
400
300
200
100
o v -
o o T ) o s i
a9 13, 294 FFo] FE2E AZvETHA(A : 254nm, B : 280nm, C : 329nm)
~ = = Y1 = O = L=, = ]
(B) 29A AFol FEE F FEAY ZIAAA
= = = = = 5 O O = Ho = £ =) = >
Z2YA tFo]l FE2E W B e FFo] & FEAES Bty st 2AA AtEo]

2 o] e,
O 294 AFol F2RNA FHEAH AEAe] 23
3 =

83ge WEhE 100mLel =o] dFEolA Wzhdk Zo] NaOH 44g e &

[}
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F 500mLel =< &AL ALEoA FE8] FA4T AL Y1 & TP o] T4
%+ Dichlormethane 700mL 4 33 #Z3lo] NaOHZ# ¥ 5}9th Dichlormethane =& &
5% NaOH FEdo=z AL F=3lo %/‘jl‘ﬁ_—i] 77.8g5 JUY. NaOHZF2
Dichlormethane 300mL% 23] #Z3%t31 NaOHZ & -20TAA WZstn £& diozm 23
39 pH 5). Ethyl acetate 500mL 2 23] %319 Ethyl acetate & FEsI] A EEF
44ge A3}

Z29A  BEo]  FEE, Z c : Thin layer
Chromatography (TLC) &

acetate 3 : 2, A ; 10% 3

w PEFEpiad
\ﬁw}

FE5T 9 nl

A9 %E*ELE“}EJEIMW «l?} L

Toge d27t2 AgazvtEaddste] 117] 28 o= 2 sttt Fig. 8 e
fr.l; 3.65g, frl1-2; 18g, fr.2; 10g, fr.3; 11.36g, fr.4; 35g, fr5; 2g, fr6;
248g, fr7; 1.72g, fr.8; 0.42¢g, fr.9; 1.57g, fr.10; 0.7g, fr.11; 20.8¢ & Lt}

o ZAY A7] ; 6.6 x 42cm,
o €% &9 ; Dichlormethane @ Ethyl acetate 10 : 14L) — 9 : 1(2L) —7 :

1(24L) — 5 1(18L) — 3 : 1(2L) — 2 : 1(15L) — 1 : 1(15L) —
Dichlormethane ; Methanol 4 : 1(2L)

7 299 TLCx 2¥ 159 Yehuiden B2 4ol
-D, -E, -F, -G, -HZ 9939

ofN

7bsbe M2 PK-A, -B, C,

® PK-D, PK-E 39 A=

9 AgelA A2 (r2, fr3, frd, fr5 6, r.7¢ Ae71d HAYAZnEagd S w2 slo
PK-D, PK-E EQ S 77} 59g, 86g% AT},

o &% & : Dichlormethane : Ethyl acetate(7:1 — 51 — 3:1— 2:1),

© Dichlormethane : Ethyl acetate : Isopropanol(7:1:0.05 — 5:1:0.05 — 2:1:0.05),
o Dichlormethane : Isopropanol(50:1 — 30:1 — 20:1 — 10:1)

@ PK-E &3 &9 HPLC ¥4x7
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9 15 Ada2vtEadgy § 2 289 TLC

PK-E® & 2947 ZFo] FE2 diste] HPLCE #4E 4 & x74L 231 A&7
HAE UFAA HEE vl £4890. PK-E 38 24mge SmL A &Zghr=d Wu

o
i
i)
[>
W
2
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2
i
(i
e
M
o
[
5
=
o
ot
[
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ro
ot
2
o
o
H
N

g8, 108] 524]3te] 7]
714 sttt HPLC A2wtEade 27 29 16, 23 174 Jehhgich
71714

Column Cadenza CD-C18 (4.6x<150mm, 3um)
Oven temperature 25T
ELSD
Drift tube temp : 80T
Detector . .
Nebulizer gas flow rate : 1.5ml/min
DAD (210nm, 250nm 280nm)
Injection volume 20ul
. A DW (10%)
Mobile phase
B : Methanol (90%)
Run Time 30 min
Flow rate 0.6ml/min
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ELS1 A, Signal Voitage (NUT PINE20131219 2013-12-19 10-238-38120131213000002.D)

400
300
_ g
ELSD o %
.(
100 '1 -
| g
1 >
T . | (S § T —— e
T i T T T T
3 10 18 20 28 -
DAD1 A, Sig=2104 Ref=off (NUT PINE20131219 2013-12-19 10-33-3820131219000002.D)
No 4
1 4
- |
ot
] {
1500]
] g
210nm 1 ]| g
1000 ‘;‘ !
500-] i i g
- \ N
¥ | 1 l‘ q’:
] \ | \
0 Sy A W .}\‘
——— —
5 10 15 20 25 mir
DAD1 B, Sig=250,16 Ref=off (NUT PINE\20131219 2013-12-19 10-38-38:20121219000002.D)
Nor=. ]
300
250
20 8
1 3
250nm 150
i
1003 {
o 1
1 1 ||
B Y, S, L'
————————————————— ————————
5 10 15 20 25 ™
DAD1 C, Sig=280,8 Ref=off (NUT PINE\20131219 2013-12-13 10-38-38.20131213000002.D)
Norm. 7]
40
§
i g
20+ o
1]
280nm - i I
Bl M N A Al J I SR ¥ =
20
0]
——Y———————7——— 7
5 10 15 20 25 o

7% 16. PK-E 9] HPLC AZvlE1#
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ELS1 A, Signal Voltage (NUT PINE\20131219 2013-12-19 10-38-38:20131219000003.D)

8
1
S — (Y |

ELSD

754
503
3 8 2 ’1 5
3 : g |
253 Y bl =
E ¥ oA
B ,./“’~\4»\A_,_|_~q L EN—_ TS R T
—— ; e
5 10 15 20 25 mir
DADT A, Sig=210,4 Ref-off (NUT PINE20131219 2013-12-19 10-38-38'20121219000003.0)
|
2000 f
17504
1500
12504
210nm 1000 .
4
7504 @
500 ! ’ §
250 @

1
W, kN
I T Y -

T T T T T T T LA R T T
s 10 15 20 25

250nm 150—;

100 S 2 i i
5 T3 g |
50-. ,‘I\Lvdh\ a ? ga‘] '\IH‘
o] PR VN N AW A

T T T T T T T T T T T T T T G
5 10 15 20 25
DAD1 C, Sig=260,8 Ref=0lf (NUT PINE\20131219 2013-12-13 10-38-38.20131219000003.0)

g
=
GO—‘ \
280nm ] g L'
2 Iy ,’| “l g .'|
UN\‘}",‘ u {

0- r‘.{) e VAJ\\JIKP‘&‘—" \/\f‘\_ S v S £ S — e ——

s T % R T

ayg 17, 294 #¥Fo] FEEo HPLC A=vtE1H

® PK-E % 39| Preparative HPLCol| ¢9]3 PK-El, PK-E29] %
PK-E& #|g&d| *o]li, WatersAt DeltaprepLC3002 ©]83}o] Preparative HPLC(H & 3}
ZF; 210nm)E F33to] PK-El, PK-E2& Z}7 233k

UMEE!

Prep- LCE o &3o] 13 AABE 21¢ 183 o] HeA7 § ¢ 882 HPLCE o] &3}

@B dA FeAstdth 1 A3, 19 199 2ol 9 BAYE &+ AN NMRE ¥
2| =4 5

SN 4 FxE s #A7A

ol

q
0

1 B TRE A 498



"PK-E1"o] 2t W5ttt

Preparative HPLC &7

Instrument Prep-LC
Column Phenomenex, Gemini—-NX C18 10u, 250 X 21.20mm
Detector UV 225nm
A . DW
B : Methanol
min A B
Mobile phase 0.00 15 35
45.00 15 85
46.00 0 100
70.00 0 100

Injection Vol. 200u¢

(2 )

2.00]
1.80—; @ 18~20.5min
160 @ 27.5~30.5min

1.40-

1.20

100—: \ @

oea—i l {\

0607
0.40- l
0.20 J/

|
AN N . Py

AU

0.004——

T T T T T T T T T T T T T
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
L Minutes

1% 18. PK-E9] Preparative HPLVC AZvlEa3 D= PK-E1, @= PK-E2

DADT A, Sig=225,4 Ref=0ff (PK_EIPK_F_KDH 20140228 2014-02-28 17-08-57201402280000013D)

mAU 1

20M00- '1

1500 - |

1000 |

50- |
41! ‘ LR L B L R !
0 2 4 b 8 10 12 14, min

% 19. #73 PK-EL(@)¢] HPLC A ZnfEa3(0]%4 &1l 90% Acetonitrile)
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323. 24A ZFol FE2FE T 449 VIS/ABENEPK-D) A9 AE

Z2YA FFol FE2E FFE PK-El §FE 3487 A% AFEE 231 948 A8E
7F E]lste Ale HHeR d

7b. 297 stFol FEE T PK-El #4124 1%

PK-El19] £4z3< dAs7] fAstella FAd 294 stdol % FIE(PK-E)9 3

Bg ol &3te] BEAxAS AESYTL

x= 54 i. @3, DMSO 1mLell
A F lEes 18D AT A98e0R vU. AE 22 wml Aol AAHA
LA

o, m{n
-
W
92
o
%”
-
0%0
i
)
|
[
-

71712 ZzA

Instrument HPLC system
Column Cadenza CD-C18 3um, 4.6 X 150mm
ELSD
Detector Drift tube temp : 80T
Nebulizer gas flow rate : 1.5ml/min
A 1 DW
B ! Methanol
min A B
0.00 50 50
Mobile phase 5.00 50 50
10.00 0 100
25.00 0 100
26.00 50 50
30.00 50 50

Injection Vol. 204
Temperature 25T

44 3}
12 BAE 294 AFo] & FEHE(PK-E)E ELSDE 243 23 BB 162448,
16766+, 173415 3 =A7} AE&HUoH, FE2F M= 155338, 16.253%, 16.777%, 17.365

CEEEY FEEAA 53 A7) oF 168 nkEE T
A7t AEH e AL o & $ ddv<ay 20>, oF 1629 7EH Peak® PK-Elo g 7H:=
H PK-Elo.z 2aAA" & o8k %&7} AT ALFE H L
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A ELS1 A, Signal Voltage (NUT PINE\20131206 2013-12-06 15-19-11\20131206000002.D)
800
800

400

— 15,244

16.766
==17.341

200

ELS1 A, Signal Voltage (NUT PINE\20131206 2013-12-06 15-19-11\20131206000001.D)
o
>
N
e

800

600 +

200

> 17.365

17,700

E—16.777

0 5 10 15 20 25

228 Aged e 28 3AE PK-El B&F & A4ste] 24z24L HES 2yt 1424
Ao

M= ELSDE AHES Addieolglon £4%Wo] o ol UVDE o438t AEs %

(1) 2&AAAZvlE 7183 (HPLC)E o] &3 PK-E1 &9l
PK-ElS A3 © T vEo] %2 AL FFgdozm 9o, %4 Ado

S0mgS 50mL 4 4Fehaze] AW © F, wlekee] ) AL AWEA0R AFESATH

ald
e
e
o

y

717188 =4
Instrument HPLC system
Detector UV detector(225nm)
Column Cadenza CD-C18 3um, 4.6 X 150mm

Mobile Phase A : DW(10%), B : Acetonitrile(90%)
Injection Vol. 5ul

Run Time 30 min

Temperature 25T
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A4

PK-E1 AFAEE(ug/ml) x AFEAAZFm) x FEFECE
&5 =
(mg/g) A B2 A ZF(mg)
WA A 3}
o 1a4d¥
A& 24 AFH PK-El peakol & 6ol Uelon<ad 21> 7A%d peaks
%l 6.805% 3 1 FH 7.062% 9] spectrum el A <19 22> 9} e o] o}

& F JdeoH, vakisd EA deS 9 T 5 doch
spectrum-2 o} # ¢ Zt}.

DADT A Sig-=225 4 Relwoll (NOT PINEZOTA04T5 Z0T14-04- 15 15 OB 37 Z0TA0A TE000000T 1T

|

Ith
WA

s 10 15

20

a9 21. AL 99 PK-El IA=nfE 13

28

{5) DAD1, 6355 2305 mAU, - ) Ref= 6569 & 7.175 of 201404150000003.0

@l
&l

=) .3‘0! 7062 (270 mAU, - ) Ref=6.569 & 7.175 of 201404150000003.D CRINCH &>
“DAD1, 8.058 (2208 mAL - ) Refed 808 & 7.178 of 201404120002002 0 % *An 7;9 wua -»euu '*b‘a-scc.oum 3 <

LT
Ta\

g\ | / ‘l
ml \&‘.‘ "f a /‘\I
Ml \ I g1 1‘/ \ e e
a3 22. A8 N9 Spectrum
o 2z A4

12 AholA 9] Peake] 28 A7) fl5te] 23k APl E 717 24L& AAste] 9

AREE NdErIZ Ak 71E DW : ACN = 10% : 90% o #4]

15% @ 85% = WAstel F7b AAsgiet. PK-El #3= of 82l YR
A&

o) gl wEHA e AL HAT F AATU<TY 23>, olol 33 ADS AW o,

G
A
o
)
L =
>
O
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DADT A SQ-Z25.d Rat-of (NUT PINEZOTADA IS 20140415 1 ZT-ZZ0TA0XTSO0O0000T 1)
AL

7O i"': I[‘l
a0 I
| l\

so I I
& I A
" | | [
20 | .1 A [ ; | ||
! A fl I f [
10 | j]&"‘ i‘ ‘\/t M| |l l' ““ j ]"
o N / \

LY s 7.5 10 2.5 15 17.8 O 2.5
a9 23. A|F8 A9 PK-E1 AZvETH
o 3z A%

32 Ao A E 4717 21& DW @ ACN = 20% : 80% & WAste] %271 18t 1
A3 <29 24>A9 9art 4AH3 FElEeE AS FAsiith 3k AJ@ & 99 PK-El peak
o] purity® #<st7] #3814 peake] 5 points spectrumS 22184 T 5 points?] spectrum®]
E5% dxlste] PK-El 9371 £33 2HAS Foasdvh<ad 25>, w3 HIFAS 2

2
AokA] FRAT 2AA AFo] FEE F PK-ELY ol oF 1307140mg/g THHol d=
A2 AgH 7|5/AEAELE PK-EISE A2 3. 23} PK-E19 Fx4
% RALE Aol BAL Wyl shob s 27hHe AYe] BeFoR 2F WYY
Aol
A DAD1 A, Sig=225.4 Ref=off (NUT PINE\20140416 2014-04-16 09-31-30'201404160000010.D)
Norm
400 —
]
300
) i
&
200 ]
2
o
=
100 - ’1‘
1
1"‘
MBS I e s S LTS = S e — s o
I T I
B DADT A, Sig=225.4 Ref~off (NUT PINE 20140415 2014-04-15 17-49-32201404150000018.0)
Nom—i
250-%
s
15015 ey
i &
100‘i 2
50 . i fl
] A\ ' /
[ 2 o
(.3"' s T 1,5..,,2.0.,,,2.5,, " o]

719 24. PK-E1 J2rlEIH(A : EFE9, B : AL
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5 UV spectra of Peak 10.853 of 201404150000018.0

o falf=]
*DAD1,10.722 (127 FI, - } Ref=10 577 & 11 357 of 201404150000018 D =
*DAD1,10.790 (479 Fl, - ) Ref=10,577 & 11.257 of 201404150000018.D
*DAD1,10.850 (704 Fl, - ) Ref=10.577 & 11 357 of 201404150000018.0
“DAD1.10.823 (501 71, - ) Raf=10 577 & 11.357 of 201404150000018 D
*DADA,11.003 (163 Fl, - ) Ref=10.577 & 11,357 of 201404150000018.0
omEl A
800/ %
wof
400 | ‘Ax
200
20 \\
100 = R
og :| e
Aoty T T = T T r T T
200 225 250 275 300 228 as0 378 nm

39 25. Peak purity test : A/@8 9% F PK-El peak Z}58 <] spectrum¥4]

#AF AAD A2
O Adwd
(1) A

HPLC System  Shiseido Nanospace SI2 series, Shiseido, Japan

Pump 3101 SI-2(Dual), Column oven 3004

Autosampler-Z 3133, PDA detector 3017 SI-2
Degagger 3010

Agilent 1260 Infinity, USA

G1311B 1260 Quat Pump, G1329B 1260 ALS

GI316A 1260 TCC, G1315D 1260 DADVL
(2) Aok g A9

) 2FF  PK-E1(&ZEA8A)
2) Methanol : Duksan, HPLC grade
3) Acetonitrile : Duksan, HPLC grade
4) 37+ F/FT
3) =8I Ax
PEK-El Z+=52=
3] A sto] ALE-gH
(4) AF8N Ax
Z4A A
&

ox
i)
ut}
X
=
u\)
flo
=
A
ro
/\,\f
e}
=<}
FIN
olo
12
o
Jall
olt
ok
=
o
il
2
i)

Fo] FEE S0mgS S0mL AEZTetazo] Fws] & FowEdd Hel A
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v

5) 717134 =x4A

Instrument HPLC system
Detector UV detector(225nm)
Column Cadenza CD-C18 3um, 4.6 X 150mm
Mobile Phase A : DW(20%), B : Acetonitrile(80%)
Injection Vol. 5l
Run Time 30 min
Temperature 25T
(6) A4
PK-El HZNE=(ug/mD) x NEERAFm) x EEFEE
g% -
(mg/g) A 2 A H #F(mg)

324. 294
2 A
2

H el
3

(Precision), A &.¢

of ope %

AEol FEH F PK-El1 A3

(Method Validation)& % ¢]
o7 AHgste] 2, AHFS

A%37] s A E-o] A (Specificity), %44 (Linearity), &
244 (Sample Linearity), ¥ % (Range) 59 %<& HAEHT)
3 8ol el

A At ol
39

e

Zo 4y

A% (Method Validation)

8 5

24 ARy Ao

PK-E1¢] 338 &4

o]u],
g4 (Accuracy), AH
2.9k}

£ 8 %Y/ ¥l #5EF F PK-EL NEW AT 2%
= o 7 ) 7k
EEIPN
5ol HPLC 2212 o AEA 7k

(Specificity)

A& A 7HRetention
timel 2 AE)

oF 10%dl9l peak AE

PADSPY T=a0 67 s=2 3ukE o ¢ 15~470ug/mL,
e ) e XA 59l R*=0.999
(Lincarity A 67) =% 38 |0 70~280ug/mL
XA &l o R?*=0.999
. 20.71 ~ 62.13 IEEEE
Gk Il s dEE ’ 34& ¢ 101 ogfir?os ;jl‘; 1
(Accuracy) A7k B5e A= 5 064 o
RSD : 0.64~1.08%
443k 289 Alg A}
A= 2%9 71712 v EAQAEA, | o T HF 140.0175mg/g,
(Precision) Az 71713, Al @ A7k SD 1.58, RSD 1.13%
AAA H7}
S e) A A ABA] &l A
(R:nge) e 07;50' °c=e 0 15~470ug/mL
7l 7L
2 HIiAMe PK-ELE Folx &4 zdste] dxe) ste] HPLCE o] &3te e, A%

_:

‘w

=)
rr



A fE4d€ AFsed 2 540 g AR Fr3AS AEs) YA lf.‘—ol
(Specificity), 2 A4 (Lmearlty) A2 (Accuracy), A2 A (Precision), 9 (Range) S
< HESFY .

(1) BAE37

o
olft

o,

0%t

A ox

Al B ZYA BEo FEE

+4E2 : PKEl
A

HPLC System Agilent 1260 Infinity, USA
G1311B 1260 Quat Pump, G1329B 1260 ALS
GI316A 1260 TCC, |
G1315D 1260 DADVL

Shiseido Nanospace SI2 series, Shiseido, Japan
Pump 3101 SI-2(Dual), Autosampler 3023 SI-2,
Column oven 3014 SI-2
PDA detector 3017 SI-2

Analytical Column  Cadenza column C18 (3um, 4.6 x 150mm)

@ PK-El %%

@ 33 SFF

@ Methanol : Duksan, HPLC Grade

@ Acetonitrile : Burdick&Jackson, HPLC Grade
o EEEY xA4

EEE 4 40meges 100ml HE& ZExazd A F WELE Ho 100mLE A&

(400ppm)3 ¥ ©| & 1257400ppml.2 L= 3A3le] pFgdoz AL,
gt Al g8 A

(1) AA °F 50mge 50mL & FZetA=d Y1, WEe

(2) PTFE syringe filter (0.45um)& Al&38to] o Zak 7

ul, BAzA

Instrument HPLC system

Detector PDA detector(225nm)

Column Cadenza column C18 (3um, 4.6 X 150mm)
. A DW (20%)

Mobile Phase

B : ACN (80%)
Injection Vol. 5ul
Flow rate 0.6mL/min
Run Time 30 min
Temperature 25T
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o 74

A& A 5= (ug/mL) X I LFH(ml) X

kM
A
i
ay
3

PK-E1 &% (mg/g) =

A £ % (mg)

4. A8 fEA AF 29

(1) 59lA (Specificity)

(7h) 294 A%l FEE T PK-El9 ZA=nxE1Y
PK-El19 Z&&23 94,;_% 2o FAYoR PMelel AEE PeakE Felste] 9 =3A
4g Fatdeh. BE 4N o 1086380 AEHNT, NP4 1085380 AEHUTG. B
T8I Alg8d9 JEU}EJ < s Z2o<ay 26>,
DADT A, Sig=225,4 Ref=0ff (NUT PINE\20140415 2014-04-15 17-49-32:201404150000012.D)
Norrri
400 -
| EE89
300
i
x
4 o
200 £
-
©
6]
100 - f\]
| |
] |
o] PiN .
DAD1 A, Sig=225,4 Ref=off (NUT PINE'20140415 2014-04-15 17-49-32.201404150000018.D)
Norm. |
250 - _
N g
200 -
150 - o
x
100 1 g
| °
50 \At
| n ) \
04— T NN ~L\, = - ~ . ~ -
]
0 5 10 15 20 25 mir|

a9 26. B8N AJgEd F PK-E19 IAZvnETA

(W) =94 3% 58 5 PK E19 spectrum¥ peak purity 91
NdEd T A9 azvEIado] FFE9 PK-E19 5Y3A #Qst7] iste] &8
A3} A g Spectrum% gelatdeh oF 1090 &9 peak? spectrume #eld Az
225 nmol A Hd FIFE=E E?i—o—‘ﬂ EFENY AL AAA FUd HE 9 spectrumS
E}g}}% glolgt 2= g git}<tl_u1 27>, E3 AP &9 PK-El peak® purity® EH¢1st7] €30
A peak®] 5 points spectrum= 2H¢ls ‘iit}. 5 points®] spectrume] 2% U x&o] PK-El ©
SEIPARS 1% skol 5k gl th< 12 28>
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()04, 10848 (288 Al - RSB A TLAU o INISOON) o (B[]
“DADY, 10.843 {1268 mAU, - | Ref=10.528 & 11.414 of 214041500000120
M > om B oW m oW W om

(5 040, 10063 004 ml - Ref-1057 ST ok AMISOONIED [ (B [

“DADY, 0.863 (704 mAU. - Ref=10.577 & 11.357 of 201404150000018.0

%

a9 27. PK-E1 spectrum A: 349 B : A|g49

[2 5 UV spectra of Peak 10.853 of 201404150000018.0

(o E=]

"DAD1,10.723 (137 FI, -
"DAD1,10.790 (479 FI, -
*DAD1,10.850 (704 FI, -

)} Ref=10.577 & 11.357 of 201404150000018.0
) Ref=10.577 & 11.357 of 201404150000018.0
) Ref=10.577 & 11.357 of 201404150000018.D

"DAD1,10.923 (501 FI, -
*DAD1.11.003 (183 FL. -

) Ref=10.577 & 11.357 of 201404150000018.0
) Ref=10.577 & 11.357 of 201404150000018.D

800
5007

400
300 2
200
100 i
00 .
0= i
i I I
200 225 250

T
275

T
300

T (il T
325 350 375 nm

1% 28. Peak purity test : A|@-49% F PK-El peak Z}539] spectrumE4]

(2) A4 (Linearity)

Ergde EFE3 oF 400mgs

100 mLe] F&Zerzd faLs =9 3 ol
stk 1 A% PK-ElE o 157470ug/mLol| Al 242 o] Belwglm,

AFF e Aol FiE Re=0.9999% ERGT<E 971>,

£ 9. PK-El BF 892 o83 A3 24 (1344)
oD | s=Geem) | B (Area) A4
1 14.5625 81.92608 | som
2 29.125 166.2955 | .0 | P
3 58.25 339.43073 | . | R
4 116.5 682.11182 | S
5 233 1346.32202 | ™ '
6 466 2696.729 | | 7
7127 5.78650 oy
vad 0.67731 R — —
Rz 099998 Q 100 200 300 400 50
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hya
a0

3z
an

10. PK-E1

=
=&

on
ol

flo

o1 &%

Sk AFA A (23 49)
li ;I,‘eDl %"E(ppm) | ‘%“LZ—‘](Area) , %-] % /}i ‘
1 14,5625 81.58374 | -
2 29.125 166.77881 | - it P
3 58.25 341.43857 | ... e
4 116.5 | 687.36017 | pyd
5 233 1348.88147 yad
6 466 2711.4729 | ™ 7
7]&7] 5.81618 W
yEH 0.25611 o :
R’ 0.99997 Poowoomeommm
1 14.5625
2 29.125 166.83904 | o P
3 58.25 344.43225 | . TR
4 116.5 690.16602 | ye
5 233 1366.8772 P
6 466 2722.03931 | //
7)&7) 5.84420 500 /’
vas 1.91998 8 M e
z 0.99998
(3) A& # XA (Sample Linearity)
ANEE FEEE Axse] 33 43 A3z AHAHS FHrbstg

140ug/mLe] FE5E Z2A%E 100%E AA43td 50% ~ 200% < o)A

o A ¢F 25mg T 100mg(AE € Fx °F 707280ppm) oAl A2
I, oW Ao A#AA

P
T

F 12. A& PK-Eldl digh #3334 &4 (1849)
5 | NEFme) | BHArea) | - ABA

50 26.0 418.03699 | =

75 33.8 541.03375 | = T
100 50.7 | 808.55103 | ux- e
125 63.8 1026.8677 | ™ v

150 73.7 1188.1113 | . e

200 102.2 | 1628.3839 | w- ¢
7187 15.95366 .
yad 4.00205 om0 w0 @0 wo mo o
R 0.99984

_77__
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H& oF
s A3 PK-El

CERIEDET

ol %:E
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e
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AT F=H YoM FHF Ry=0.999% VEIIT<E 12714>.



¥ 13. Al& PK-El° dtigh #zA A4 (2549)

FE%) | ANE5Fme) | AFH(Area) | HAHA
50 23.6 390.56375 | =»
75 36.7 618.24658 | = s
100 48.8 805.74396 | .
125 65.8 1082.5531 | ™ v
150 77.0 1251.35486 | w //
200 114.3 184554077 | =
71&7] 15.96133
ydd 24.82713
R 0.99981
H 14. A& PK-Eld] oiat A 24 3349)
F5(%) | A5Fme) | BF(Area A%
50 27.0 44265228 | ww-
75 39.2 637.83936 | i /’
100 50.5 820.14166 | . ¥
125 65.2 1057.7211 | yd
150 75.5 1215.4987 | = S
200 101.1 1617.8001 | > e
71&7] 15.86707
y@% 17.21807 000 200 4(:0 6(;0 50;) - 1’0;)0”777
R 0.99993 ‘ | o

(4) A8 *x(Accuracy), 3|98 (Recovery)

Ade 484 457 flste] PK-El 98] ZEENo] oF 20, 40, 60ug/mL = 7}
stol AAHE & F FAste] 1 AL AU PK-ElE 5070mg/L HoAM 35
0] 101.0877103.941%°]™, RSDE 06471.08%2 YEIRT<E 15>,
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E 15. PK-El9] 559 H¥5 358 3ol

& 1 9 E(m”);+ ; NPK Bl |
sample - , i
el T7hﬁf%°—“' 7&%@%
‘(mg/L
Ce T T l"~E(ug/mL) 5 (ug/mL)
=97 49, 8(mg) 818.59467 139.78576
4ol 49.7(mg) 807.07294 137.81478 -
FEE 52.6(mg) 859.49683 146.78274
56.5(mg)
178.35502 1055.38672 180.29289 | 101.087
+ 20.711
49.0(mg)
20.711 v 20711 157.42882 935.35431 159.75939 101.480 101.86922 1.01
49.7(mg)
159.38193 961.47833 164.22833 103.041
+ 20.711
48.7(mg)
177.30277 1059.61975 181.01702 102.095
+ 41.422
54.9(mg)
41.422 b 41499 194.60176 1178.78040 201.40139 103.494 102.29909 1.08
54.2(mg)
192.64865 1142.34814 195.16906 101.308
+ 41.422
57.7(mg)
223.12521 1342.24756 229.36510 | 102.797
+ 62.133
51.6(mg)
62.133 + 62133 206.10524 1253.75513 214.22703 103.941 103.17335 0.64
57.2(mg)
221.73013 1333.68652 227.90060 | 102.783
+ 62.133

(5) A9 = (Precision)

FF 24 AL AES Y8 B 2 BAR, 2AYAE gEste] 24 Agstg).
A3 140ug/mLe] TEE 63 HFE 233} 3| =
Agilent HPLC 1260 series®} Shiseido HPLC nanospace ¥ #H], Cadenza C18 (3um, 4.6 x
150mm), 447k, 5+ o] A7t ZAsqc 49 7k B4 A3 PF 140.02mg/g 0.2 &
e, ol#f RSD 1.13 otk & A|7S Shiseido HPLC9} Agilent HPLCel| A #2353
S W SAsHA °F 102 doM AEHATG<E 16720>.

bt

¥ 16. 278 =l
Average N “RSD
Ml T T

. sk (mg/g) | . RRR /)
12(2014-04-15)
271(2014-04-16) :
32F(2014-04-16) 139.633 140.0175 108 o
42H2014-04-18) 141.675
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1 679.55023 | 117.33811 | 137.7208
2 623.61804 | 107.67301 | 137.3330
3 838.99469 | 144.80018 | 137.4670
4 719.11719 | 124.17530 | 138.2795 | 198:002 0.57 0.41
5 897.33356 | 154.97116 | 138.6146
6 733.57422 | 126.67348 | 138.5924
£ 18, ¥A44Y 49 16¢Y, B2 A, Agilent HPLC 1260, Cadenza C18
1| 798.13141 | 137.18817 | 138.5739
2 899.63733 | 154.63991 | 140.5817
3 784.23590 | 134.79913 | 140.4158
4 82128168 | 141.16835 | 140.8366 | 140760 1.32 0.94
5 842.31812 | 144.78511 | 142.5050
6 797.43158 | 137.06785 | 141.5990
F 19, 2A4Y 449 16¥Y, XA B, Agilent HPLC 1260, Cadenza C18
1| 85041711 | 14617756 | 140.2356
2 904.27698 | 155.43760 | 139.7820
3 849.88593 | 146.08624 | 138.8652
4 833.76746 | 143.31501 | 139.1408 | 159-633 0.53 0.38
5 783.69781 | 134.70662 | 139.7372
6 82257050 | 141.38994 | 139.9900
E 20. BAY 44 18Y, ¥4 A A, Shiseido nanospace, Cadenza C18
= . W
1 3847846 146.938 T41.0154
2 3779641 144.284 141.7328
3 4486043 171.777 142.4353
4 3806916 145345 | 140.8382 | 141-675 1.44 1.02
5 3682998 140.522 139.9622
6 3833358 146.374 144.0689
(6) ¥4 (Range)
ZAA AFo] F& A PK-El 2499 A% W= M, A4, A=

Eof A
18 g o], PK-E19] %52 157470ug/mLe H = M43
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SEEII
ALl AAT Aol
8% 9o F714

AN rzﬂ rzi O{N

326. ¢A AFol FE2E V=714 2AA

7t 2QAFEEY JFRE, 7IS/AR

A AAEE

CES R EE]

B ztgol
o= -E—@.s}aiq. z} /\li% SLISE
3% PK-El9] #o] 11.18+0.63mg/g,
+ PK-E19] o] 990+052 mg/gds FUsdo 9=
] §_IO]‘6]- _1107]. 9,11:]’

-8f ;
g kcal/100g 684.07kcai/1 00g
B3l 2 % 1.78%
oy % 0.69%
N % 74.91%
e % 22.62%
3= % E4E
LHEE mg/100g 0.27mg/100g
& 2(Glucose, Fructose,
Maltose, Lactose, ma/g EHd=
Sucrose)
(2) 715/Ax24E BN E
0 Terpenoid A QAR
a-pinene mg/g 2.74
3-carene ma/g 3.51
Limonene mg/g 12.92
Terpinolene ma/g 1.74
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FIDZ B, Back Signal (TERPINOLENE 2013-04-05 10-33-20W228 1501 D)

769- a-pinene

>
R —
(ﬁi

L15454- 3-Carene

W

16.393 - Limonene

7.605- Terpinclene

e
ki

SA A

A _..“.A___,.A_} L,JWM L)\.A_

(3) At

O Pinolenic acid

gs

21t

Pinolenic

acid

5.56

pA

45
40

35

TTTFIDZ B Back Signs

166 - Undecanoic(11:0)

23

JL..;‘_J v A_n. ‘AJ-'J

“2ABUATIOO000Z2 Y

Pindenic acid

505 -

SEETTOL T T U I
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SE[24F a/100g EZ=
IEZ A g/100g =48
JbE A a/100g =3
JtE 24 g/100g 2=
QOIFH At g/100g =4E
2EM 0/100g 0.03
EclGIZt & g/100g =d=
OI2|AEAt a/100g 0.08
OlcIAESH & g/100g 4=
BIEHHI Pt & g/100g =35
Cis—=10-HIEIHI Dt & g/100g 0.02
Z0EA g/100g 0.74
EPU-—1= ks g/100g 0.03
SO Tt & g/100g 0.03
cis— 10— & EtOlI 3} = &F g/100g =HE
AHIOIZ A g/100g 0.28
Sala g/100g 1.25

A0 =4 g/100g 2.92

cl =& g/100g 1.50
cl=dictolEat g/100g 0.73
20t =ast 0/100g =3&
cl=ailat g/100g 0.07
Oteka1 =4t a/100g 0.05
cis—11-0I0I2 Ml &t 9/100g 0.03
Ol 01 2 AFCI Ol S &t g/100g 0.02
cis—8,11,14-0l 01 2 ALE LI Ul = AF g/100g E4=
Cis—11,14,17-0I0I 2 ALECI 0l = &t g/100g EHE
Otz E &t g/100g 0.06

OIIOI 2 AHEIEFOfl b AF g/100g =4E
BILIR AL & a/100g 0.04

Hil &l & 0/100g 0.04

Ol A4 a/100g 0.08

S MO0 A a/100g EHE
= DA AL 4t g/100g =EE
ECID At & 9/100g =HE
IOz AN=z¢t g/100g 0.05
HEa g/100g 0.06
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@) #Eo]l AFEk 59F BAAY - A8 AALB”

O AFold gt e FFIHEVFL glo Y AL TAES 713 2 F2, 9459
3 Foke] AFEHL7|E FREIFoFE 1Fo] E3Ho] 9L

- olo] Wt TFAAFESAAAZ ) (A 2012-1323) HE 31 SATEA AAA 59%3 2
RE2EFoF R tste] AFrFe BAsAe

O A d#4 ZAA 59% - B4=

Atrazine, BHG, Bifenthrin, Captan, Chlorfenapyr
, Chicrothalonil, Chiorpyrifos. Chiorpyrifos-me
thyl, Cyhalothrin, Cypermethrin, Cyprodinil, DDT
, Diazinon, Dichlorvos, Dicofol, Endosulfan, Ethi
on, Fenarimol. Fenitrothion, Fenpropathrin, Fen
valerate, Fludioxonil, Imazlil. Iprodione. Inrovali
carb, Isoprothiclane, Malathion, Methidathion,
Paclobutrazol, Parathion, Parathion-methyl, Pe
rmethrin, Phenthoate, Phosmet, Pirimicarb, Piri
miphos-methyl, Prochloraz, Procymidone, Prof
enofos, Quintozene, Tolclofos-methyl, Triadim
efon, Triazophos, Triflumizole, Triflumuron

M
Mo
M

Acetamipid, Azoxystrobin, Boscalid, Carbaryl, C
arbofuran, Fenhexamid, Flufenoxuron, Hexafim
uron, Methomyl. Methoxyfenozide. Pyraclostro
bin, Pyrimethanil. Thiamethoxam, Flubendiamid
e

O #t ZA7FE<F 5 871F List -

= EE]

NE

=
FOFE

iy

22

UM

ma/kg

0.01mga/kg
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e AzTHo) AARE 297 FES] Wz 2380 Yo
2L 245 Aol BASAAG 2dnz AR 7
I
=)

NE FAgA LA 7 :} Elxﬁiil
o,

2 ATFET 294 o] FE2E J|E - 7E2L gL g
(1) A Z715
(7h) fA5 3]

2 71& - 4

(70 42 1 olm], oAV Y Ko v} i v @ AFY HolAE
(1}) Dehydroabietic acid &% (mg/g) : 50 mg/g ¢ 80% ~ 120 %

() & (mg/kg) : 1.0 mg/kg

(8]) ¥4 (mg/kg) : 1.0 mg/ke

(v} =% (mg/kg) : 1.0 mg/kg

(M) 42 (mg/kg) : 1.0 mg/kg

(AD) FaT 0 A

(e}) M4 1 mL9 1000] 3}

]

A A 10, €A EH 19, AAANER(BEAEH)
= kY2 =}
= Ak =

)

(\}) Dehydroabietic acid

AP E 294 AFo|FEEY 75/ANEAES PK-El9 7224 9 Ex1%8 303 2
3 o} 39 Zo| Dehydroabietic acid(CooHsO2 -2 #Hold &= 94tk
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Chromatogram

RT: 0.00-10.00 SM: 5G

100 2.99 MS  NL: 8.42E6
] Base Peak F: FTMS -
& . p ESI sid=5.00 Full
g 804 ms [150.00-1000.00]
5 ] MS
= 60+ PK-E1-FT-0512-200ug
Ee -
2 . 8.22
» 40
= 9
® &
e 20]
. 442 487 541 6518 680 718 8.80 9.41
0_
1000 290 NL: 1.01E5
a PDA Total Scan PDA
. PK-E1-FT-0512-200ug
80000
60000
< a
S 40000
] 6.84 752 815 875 9.32 991
200003 gsp poq 258 271 364 456 504 576 6.35 684 752
0
IIIIIIIIIIIIIIIIIIIIIIII'llll[llllIllll[llllllllﬁ]
0 1 2 3 4 5 6 7 8 9 10
Time (min)
MS Spectrum: Negative ion mode
[M-H]
PK-E1-FT-0512-200ug #177 RT: 296 AV: 1 NL: 5.64E6
F. FTMS - p ESI sid=5.00 Full ms [150.00-1000.00] C20H27 02
299.2011
55000007
50000003
45000003
40000007 [M+CH202+Na-H]"
35000003 [M+CH202-H]" C21H28 04 Na
2 1 C2LH2908 o iuny
§ 3000000; 345 2065
£ 25000003
20000003
15000003
10000003
3 174.9560 397 1324
5000004 194 9057 248 9602 387.1558 L
160 180 200 220 240 260 280 300 320 340 360 380

miz

* CH202: Formic acid

Elemental composition search o

n mass 299.20

m/z= 294.20-304.20
m/z Theo. Delta RDB Composition
Mass (ppm) eqguiv.
{ 299.2011 299.2006 1.75 7.5/C20H2702 |
""" 299.2024 ~5.47 0.0 C7H2504 N9
299.1992 6.24 8.0 /C1gH250 N3
299.2037 -8.91 -0.5|/C9H2705N6
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24=4 Dehydroabietic acid

2z CHs

HsC O CHy
HO CHs
O
CAS Number 1740-19-8
TF4 Ca0Ha502
Molecular weight | 300.44

EEEE EERS RE R
O 7
HPLC System

Analytical Column

@ A

7}. Dehydroabietic acid £F% : Ambo, P1001 (LOT
Duksan, HPLC grade

Burdick&Jackson, HPLC grade

t}. Methanol :
t}. Acetonitrile :
. 3AFHRT

oA ZA

@ NEE

(1) A ¢F 1007200mgS 50mL | FZ et ~=d) Y1, g

Agilent 1260 Infinity, USA

G1311B 1260 Quat Pump, G1329B 1260 ALS
G1316A 1260 TCC,

G1315D 1260 DADVL

Cadenza column C18 (3um, 4.6 x 150mm)

: 140509) 97.13%

o] 3|48} working Solutiono 2 A}-&38lc},

=<tk

i

N

(2) PTFE syringe filter (0.4bum)& Al&-3}o] o3 AS HE NILA

=]
® +4=d

_._87_

&4 Dehydroabietic acid °F dmg& AEstA do} Here 10mLol] o] FFgdo

o= g3t



Instrument HPLC system

Detector PDA detector(225nm)
Column Cadenza column C18 (3um, 4.6 x 150mm)
A : DW (20%)

Mobile Ph
obile Phase 5. 1 N (80%)

Injection Vol. Sul

Flow rate 0.6mL/min
Run Time 30 min
Temperature 25C

® AL

Q!

el
o
oo
1=

Dehydroahietic acid FE(ug/mL) x X EHmL) x EEEZEE

e (mg/g) = A & #F(mg)

(th &, ¥ &, 71=F
AFEA A AHAEY 7. HF F FIAEAANEY 712 F5EAE 7.1.21 2(Pb) DA
e A 7hEAEAE Qutolz 2ol my

AEFETH A9 LRIAIEY 3. | AEAYY 35 AlTF 351 ek FS 7F B9
4) 71& - 74 AAHEA

(70 7Vs/ABAEE 14 AA B3 x5

VS/ARAEES TAe RALAE nste] FAStmA st el WiE &9} A2
HEEE YUY AR FE5Ee ALE HAFY 80% ~ 120%E 94Xz 3} A
A9 44 A8 Lot ¥ 7|5/AEEA &F BAY AX o7 Lot #4] dHolHZ 24
24 3Fe 29 43T 5 Uk 24ARXE0FEE 5 Dehydroabietic acid &L 47
g AEHHoR FAste SAsglon, B4 HI:= SPSS(Statistical Package for Social
Science 150) One-way ANOVA<S o]€3te] 2zt Lot z+e] W #FZH(mean), ¥ aHIHSD,

Th gk, 95% AlE]F-7kol A9 23t
¢ A beach.

HR & A3 Ak«

L 1

] (Upper Bound)$} 3] (Lower Bound)& T-3l¢] & 5l 2=

=
=
Z2QA BtFol FEEY YNE - 7EE 4FE7] Aol 9LotE Z

o
32

yS| xé

standard deviation), ¥ 2 2HSE, standard Error), # 43}, X
T =
Z

w A

Nz
M mjo

B

=3
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21>& EWE Dehydroabietic acid¥]
o] 80% ~ 120%, 7+ Lot®¥ 3}8x] ~ AFex], 7z Lot &
E 45t #4223 9 Lot ¥ EHS B ReE 7lETFALZ 50 mg/ge 80%
~ 120%2 40 ~ 60 mg/go 2 A A3} 9lote ¥U® 7+ Dehydroabietic acid 3H&F-& HA}
7b A9 YRR sk

15 AA B

o
o
4
A
FH

¥ 21. Lot ¥ Dehydroabietic acide] & 54143}

Batch NO 1 50.8681 51,7826 51,5248 51.3918
Batch NO 2 52.4063 517454 51.0148 51.7222
Batch NO 3 517512 53.0249 48.7930 51.1897
Batch NO 4 516842 52.4614 49,6997 51.2818
Batch NO 5 46,1742 45,8258 46.2468 46,0823
Batch NO 6 49,1692 51.9397 50.8707 50.6598
Batch NO 7 50,6344 49.8852 50.6577 50.3924
Batch NO 8 52.0250 51.9198 53.0646 52.3365
Batch NO 9 45.4406 45.1905 45.2483 45.2931
g # 50.0389 = 2.59

# 22. Lot ¥ Dehydroabietic acide] = =9 4=

i (9] : mg/p)

lence val for
ey Mean o
Batch NO 1 0.471527 0.272236 50.8681 51.7826 50.2205 52.5632
Batch NO 2 0.696041 0.401859 51.0148 52.4063 49.9931 53.4512
Batch NO 3 2171107 | 1.253489 48.793 53.0249 45,7964 56.5832
Batch NO 4 1.4241563 0.822235 49.6997 52.4614 47.7440 54.8196
Batch NO 5 0.225063 | 0.129935 45.8258 46.2468 45,5232 46.6413
Batch NO 6 1.397231 0.806692 49,1692 51.9397 47.1890 04.1308
Batch NO 7 0.439431 0.253706 49,8852 50.6577 49.3008 51.4840
Batch NO 8 0632772 | 0.365331 51.9198 53.0646 90,7646 53.9084
Batch NO 9 0.130939 | 0.075598 45.1905 45,4406 44,9679 456184
Bkl 2091577 | 0.498749 45.1905 53.0646 44.9679 06.5832

¥ 23. Dehydroabietic acid®] 3t&F H 9 (8.2F)

Dehydroabietic acid(mg/g) 3% 49

B +SD

aA 50.0389 + 2.59
o] 80~120% 40.03112 ~ 60.04668
ZF Lot 8 HAF g 45,1905 ~ 53.0646
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e

K

=

o9

]

9

j—

1
e

3l

[e]
T

AzAA =

1
| -

A7 =

o
-

2o §o8d 73

FE

]

A
Ak g0

|

A4A

=

Nfo

veel

ol

=W

= 7

A14% A6

b o,
x

[

A7AoR 43
FHAA TAl A2013-217

b

o 7

B (A132A7

51

%

S|
=

152

&

FoE

K
(i B R & 2 2 i
o ° o) o Y] o4 .
EL R B S Y = ==
e & 2 = SER=R 2 X T
AU. Te) O — OwD — S 3 d g
= o= M A ) < Nt Hin r
v v Vi Vi v pl
VARY v T e
[
=
o
i & 4
2 M_ 7K i
el r o &
o = A 0 B i ! +
i ®O ~d ™ T o - my A &
™ 63 o B e Ho 8 ~ B 2
or
o}
do
H
o
I_dl:ﬂ
T oo

1 o

F2-& FHd 0006 mgkglE A

Fula

9 0.0817mg/kg,

a3, o

0.007lmg/kg, 7F=% AW 0.0007 mg/kgl.E HEHYD

_%

&

70

X
o]

o

o

._.90_

stk

5

kL zk

S

o £A171 9I=E 24



# 2. 244 stFol FEE FTES BAES

}\]fé o % b Batch NO 1 R Batch N05 T Batch No 3
= (mg/kg) 0.0817 0.0255 0.0045
= 4] A (mg/kg) 0.0071 0.0066 0.0016
enT 7+ = & (mg/kg) 0.0006 0.0007 0.0001
o <(mg/kg) 0.006 0.001 0.004

2 (mg/kg) < 10.8ug/4 10.81g/g

v o Hl&(mg/ke) < 150ug/< 1508/g
T

=B (mg/kg) < 3.0pg/d 3.0ug/g

ZFT2(mg/kg) < 21pg/4 2.1u8/g

FEE9 AHFAFS 1g/dE At

]
A% W3 A FE e

F(mg/kg)
ZH| 2 (mg/kg) 1.09
z2% :
7+ =H(mg/kg) 1.0”
F=42(mg/kg) 1.0%
Vg 2AARE)FEEY APHATFE 1g/¥2 A%E F2A(L0mg/ke) A 1.0ug/
ol §& AL F AL ole Ak slol=hel WAl 108u/Y Bk e A
A 7%
YV Zua o AT 1g/Y2 AotE FA(10mg/ke) MM 10ug/Le) FHAZ 4
¥ 4 Qe ol Aokde) sholmdtel Wl 150u/Y Bk W HA 1FY.
O =g HUHATE 1g/dF AR FA(L0mg/ke) WM 10ug/De] F=FL 44
T 4 ol ol ARl stel=ghel WAl 304/ Bk RS HH A1EQ.
Y EFe  ANEATL 1g/92 ALY FALOmghke) WA Lop/Le] 5L HE
g 4 e ole Aebdel sloleehel Wl 21/ Bk W HA JF9.



i

. Batch No 9.

.~ Batch No 5

pa

1w

0

op

0

o

T

Pl E

W AE

T0

ojp

@ AT

!
<
)

A
Iz

2 AA3E <% 30, 31>.

S

@ Aol wek AZ5e) 742 1 mLF 1000]

2
e e
:,,Hw_

‘ ﬁ] - %

1 mL% 100°] 8}

M AE

I

1A

bol A0 44

ol A%

sho] of

==
=

A

=
=

AR Al A 3}

AT

TTEAAFTSAAAA, (A 2014-233) dE 3.1.

Al

} olFol gAY ARl ©

=]
F

o= 4

I
=3

Al
]

bel 8oz AgHL o] 4

33>.

at

=
& A ek<

—_—

A
1o

.§_|
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- ‘ R T T TR - “J%‘ T
Atrazme BHC Blfenthrm Captan Ch]orfendpyl
Chlorothalonil, Chlorpyrifos, Chlorpyrifos—-methyl,
Cyhalothrin, Cypermethrin, Cyprodinil, DDT,
Diazinon, Dichlorvos, Dicofol, Endosulfan, Ethion,
Fenarimol, Fenitrothion, Fenpropathrin,
Fenvalerate, Fludioxonil, Imazlil, Iprodione, AEFTA A0LTHAEY 48F F &
Iprovalicarb, Isoprothiolane, Malathion, FE5F BAY 412 dEsggAdR 2
Methidathion, Paclobutrazol, Parathion, A 4122 GFF o E-A29
Parathion-methyl, Permethrin, Phenthoate,
Phosmet, Pirimicarh, Pirimiphos-methyl,
Prochloraz, Procymidone, Profenofos, Quintozene,
Tolclofos—methyl, Triadimefon, Triazophos,
Triflumizole, Triflumuron
Acetamipid, Azoxystrobin, Boscalid, Carbaryl,
Carbofuran, Fenhexamid, Flufenoxuron, HNEFA A0.LPAEY 424% = %
Hexaflmuron, Methomyl, Methoxyfenozide, FELG EAYE 412 dERGQAE B
Pyraclostrobin, Pyrimethanil, Thiamethoxam, A 4122 GFEFEIAE 24
Flubendiamide
%33 294 Adol 222 BRE 24 B
1 t}o] o} A &=(Diazinon) EHe
2 Y E(DDT) EHE
3 t] = Z (Dicofol) =4E
4 t] 2 2 B 2 (Dichlorvos) e
5 =2} 2] & (Malathion) EHE
6 4 U (Methomyl) EAE
7 ] & A] ) 1= 2} o] = (Methoxyfenozide) 2z
8 | E] o} X} & (Methidathion) EXE
9 | 227 =(Boscalid) g
10 H] o] ] 4] (BHC) EdE
11 H] 5l 2 2 (Bifenthrin) EdE
12 o] 3 v 2 2 (Cypermethrin) E4E
13 #o] = 2 t] | (Cyprodinil) EdE
14 #lo] 8k 2 2 & (Cyhalothrin) 2Aas
15 o} A B} v Z 2] = (Acetamiprid) EHE
16 o} & A 2~ E Z 9l (Azoxystrobin) EHE
17 o} E &} 7 (Atrazine) EdE
18 o X (Ethion) EdE
19 ol %= 9 (Endosulfan) EHE
20 o] v} A & (Imazalil) 2EHE
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e
b3

°] A3 ix] Q ﬂ(lsoprothmlane)

N

o] 3z 2 t} & (Iprodione)

N

o] 3 7 ¥k} 7} H (Iprovalicarh)

N

EdE

ERE

B4
24 F}ut 2 (Carbaryl) EHE
25 7} 5 % gH(Carbofuran) EXE
26 71 ek (Captan) EHE
27 A EA (Quintozene) A&
28 £ Z 2 8} 2 (Chlorothalonil) EHE
29 2 229 7] & 2(Chlorpyrifos) ERE
30 £ 2 299 £ ~2-v D (Chlorpyrifos-methyl) E4dE
31 & 2 2 93] Z(Chlorfenapyr) E4E
32 & A2 ¥ 2 -1 A (Tolclofos-methyl) EAE
33 E g)o}t} ¥ E(Triadimefon) EHE
34 E ] o}Z X 2 (Triazophos) EHE
35 E g 2 F1]Z(Triflumizole) =4
36 E g & FFE(Triflumuron) EHE
37 E] o} ¥ &4 Thiamethoxam) EHE
38 31} &} %] 2 (Parathion) =HE
39 y}#}€]-2 - ¥ & (Parathion-Methyl) EHE
40 95 2 B E Z-F(Paclobutrazol) =AE
41 o v 22 2 (Permethrin) el
42 71} 2] & (Fenarimol) EHE
43 ¥ 1) E 2 %] -2 (Fenitrothion) EHE
44 &) gl o] E(Fenvalerate) EHE
45 3 E of] o] E.(Phenthoate) Ede
46 3 2 2 9}~ (Fenpropathrin) E4dE
a7 3 & ALv] = (Fenhexamid) EdE
48 X 2~ E(Phosmet) EfE
49 2 2 Al 1| = (Procymidone) EUE
50 Z 23 22 = (Prochloraz) EHE
51 3 2 3] &= X 2 (Profenofos) =3E
52 Z Full tf o} v} o] = (Flubendiamide) EH4E
53 = F 3 =5 & (Flufenoxuron) EdE
4 ¥ gta 2 2 E 29 (Pyraclostrobin) 2A%
55 g g v e} d (Pyrimethanil) EAE
56 3 2] v] 7} B (Pirimicarb) E3E
57 ¥ @] u] £ 2= - | & (Pirimiphos-methyl) EAdE
58 &ALz 25 2 (Hexaflumuron) EdE
59 $-F 1] S 4 d (Fludioxonil) =HE
B ELEEA]

FA FtFo] FEE NI JYHEENS ¥ 349 #rh
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E 36 BAEgEY Ay
BAgE e A
P TEed A 10 90058 103
Dehydroabietic acid AFAA S Bl MHA
g wa SR AEFTA A IAEY 7. A E F fHE4 HAH
7121 2 (Ph) DAFE Y] A 7HE2 R (2)‘3} 11i°ﬂ o] B
o AFTH A HAIEH 7. AF F FAHERAANAY 71 FEFE A E
= 7124 %-2(Hg)
FEe AFEETA A9 duAEH 3 rIAEAEY 35 S 351 GutAESF
7V REE Y
o HEFTH A IAEH 3 MAAEAFY 37 AATE 371 APAE

7 Ay

(th 2= =24 44 9 A% F 3747
z2A4A FtFo] FEEY 94E A A exxd 2 4% F -
o AY. A8 25T, 35T, 40CTE dAE 7)o AAste] o 30~60L
of 27 d4¥& AP

:{o
o
N,
e
X
¥y

- 7<1 s
25T
35T
40°C

0, 72, 94, 130, 154¥(53])
0, 72, 94, 130, 1544 (53])
0, 72, 94, 130, 1544 (53))

() 234
2 diddAe A AlgdE YA Aol FEE]
Dehydroabietic acid &3 1 g9 80%E FAIAR 4
e e FARAZ WAAA.

(vh) EAATE L {571 oSy
Lo g FtEAGAA b dE] Algste FH-2EdA BA A7) oyl $ar
2 (Arrhenius ModeD o]tk o] Edl& A 7]A), 1A 3petar& A LA E G35 oA s}
C2EY WEEE UEW FoR ol 2 o7 kx| FAow T Wdste] 9 o

EERy
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eGP A= Ag + kt € LnA = LnAoy + kt
A N7 Fe EAE A CtNT T EAE
toA ZHAl A S 3k Ag t AT A A 7k

FEA RS 2EEA BME 5ol @4 (Arrheniusd)) S WA S Ao upegt 1%
BAMOE LaK(y®), UT(x3)0% 4e HHg 712288 @42 oot @
A&E g}

& K = Ae BN

o LnK = ~(E&/RN/T) + LnA & Ba = “Slope x R

A oY es A

Ea 43t o d A (cal/mol) A oY A4S

R 71A174(1.986cal/mol) Ea @ 223} o4 2] (cal/mol)

T : Adi& R @ 714%4(1.986¢al/mol)

K g &eidss

i) BEEELT AE

@408 ot g2)e) Wk AHelA e LETae) IATAY 24 S
458 pEan

LnK = -(Ea/R)(1/T) + LnA

A ot ga A

Ea : 843 o =](cal/mol)

R 7]A174(1.986cal/mol)
Aes

K : §g&eis
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2013 sl 2 A9 498 7|2 (&9 C)
14 | 22 |38 [ 49 | 59 | 69 | 72 | 8¥ | 9¥ | 10€ | 11€¥ | 12¢
ME | -34 1 -12 |51 |100 | 182 |244 |255 277 |21.8 | 1568 |62 |-02
ANHF|-29|-14 |41 |89 |160 |222 | 241 |269 (215|159 |68 |04
hd | -26 |00 |66 |106 | 188 |239 |268 |278 |214 {155 |67 |13
W -01 |26 |98 123 {203 [24.3 |287 |29.0 [230 [17.2 |89 |35
F5 100 |20 |76 |114 |191 239 (271 |284 |226 | 168 |86 |29
=4 109 134 |94 |121 | 184 [22.0 278 [29.0 | 228 | 177 |98 |43
1256 |47 102 126 | 182 [21.9 | 261 |28.0 {237 | 189 | 109 |54
45 1-05 |18 |74 1108 | 181 |215 |27.0 |285 | 208 | 158 |88 |31
A5 156 |62 |100 |135 [186 |21.7 |28.7 [29.1 | 240 | 192 |129 |81
Byt | -01 |20 |78 |114 |184 |229 |269 (283 | 224 {170 |88 |32

1, 2, 3, 11, 129 GN€:1529) 9] Hi71£L 10Tolstgod, 49(171€:30Y) 11T,
5 108@7NL:61¢) 17718C, 6, 9€(27/HY:60Y) 22723C, 7, 8L @NYE:62¥) 2772
8Tl Ao = jelyt

Weld 47 eEd FEALS oldsh o) A & Yot

AT 2EE FEAT
<5 10T 15C 20T 25T 30T
Al ZE 152 304 61 60 62
. 2923

(D AFAZA we F2dsg
7h 47
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of WE gAF 7}
T Aol FAFUT<E 38>
b

BEEE LT

o St

o]b

o] u| A B2 =T AdFY HoxrE
12H(72) unchanged unchanged unchanged
A AF 22}(94) unchanged unchanged unchanged
3x+(130) unchanged unchanged unchanged
4} (154) unchanged unchanged unchanged
(1}) Dehydroabietic acid
Dehydroabietic acid®] A&A717F @ AZ Lo @& BAL BE 349 LT 3utE 2
getfom 1 Aie WEAFRAEZ F 399 etk A% % Dehydroabietic acid®)
BHe BE AL LSRN A% A w274 Fasts Aol ey

53.20+0.6999

0
Dehydroabietic 14}(72) 52.82+0.6347 51.68+2.7941 51.40+1.3022
acid 2%(94) 49.70+0.6473 48.48+1.2482 47.09+0.3080
321(130) 48.83+0.7935 47.85+0.5712 44.76+2.1385
471(154) 48.95+0.3919 46.78+0.7377 45.25+0.9821
() A5
297 BFo] FE2EY) AdF APL RE Aot 25 39E Agsidon nE

EdE
12H(72) =H1E e HE
M 22H(94) EdE e =dE
32+H130) =4F EdE BAE
4xH(154) =2E 24z 2z
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FAH AT 4D).

- EwY

12-(72) <4

GAEE 279 EwY
32H(130) =4

474(154) <4

Fake Xi%UVJOH wel gapol Wate B0l ohUmE FAL lste] AR AHE] A

o
[e)
Sk
2,
2

E1
>
o2
ol
L
ach
=
=2
=
L

ZUAA ZFo] FEE HEEVT AA AP BEAYE F= TAAERZ 15 JEL
Dehydroabietic acid®} AldFFou AlgdsE RE 259 AZLTNN EhdZo|goms
Dehydroabietic acid®l] w3t} ®Hga4d, £xd AN ABATE HE2HAU<E
43>. 71 A3} Dehydroabietic acid g#o] A|7t3 2% o] wat oA =47 JEgon o
F 03 W& 40T FBAS/ 080082 /b3 Eok FAAEE AASHAL AF A EA 03}
dbe& WET A B9krh Dehydroabietic acide]l 3] AWA NS FBASFE A&7 93 37
A2 a9 349 2o
¥ 43. Dehydroabietic acid-‘l] HES-2l 2 2 %o HJrE EHL] ‘%}7‘3’%‘ AbE
HSAS 2E(C) HAwRA . ARAF
25 = -0.0321x + 53.5927 0.7400
0 35 y = -0.0436x + 535256 0.7323
40 y = —0.0594x + 53.6802 0.8008
25 y = -0.00006x + 3.9819 0.7393
17} 35 y = -0.0009x + 3.9809 0.7343
40 y = -0.0012x + 3.9850 0.7888
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Dehydroabietic acid(0A}) e
6000 o
40
50.00 F
—- y=-00321 x+ 535927
o Re = 0,7400
E 40,00
o y = -0,0436x + 53526
Bl R = 0,7323
A0 ‘ ' : ' y=-0,0594x + 5368
0 50 100 150 2 Re = 0,8008
FHE?ZHE)

1% 34. Dehydroabietic acid®] 0x} ¥Wh-g 372 A,

(W) 2= G we 43 dux A&
o

Dehydroabietic acid®] 0z} #hg-2418 7)&

2 7 25 MSEEASFE Hotsa o8 B
HE X9 dg&E 7he FALAAS AE8t9rt 2 2 Dehydroabietic acide] &4 3}
AUA =  -72752504kcal/mol &  Fsgon, L£x¢ wegEwy wAAde [pK -

o
—3661.4245x + 8.82603427 1< & F AJHE 44).

E 4 SRS WSEEY PR NE
i s it K LnK(y%) LnK = -(Ea/R)Q/T) + LnA
26¢C 298 0.0034 0.0321 -3.4380 _ _3661.4245% + 8.82603427
3BT 308 0.0032 00436  |-3.1320
40°C 313 | 00032 | 00594 | 28242 it

(th e e LETY RSEEFFK) 15
A GANA 3 2xe} WeEE WA (LnK = -3661.4245x% + 8.82603427)& o] &5}
M G EE T USXEYEE B

2
FE QAL (10, 15, 20, 25, 30C

A

¥ 45, 2248 HSEEYF(K) A
LT A -2 % (T) 1/T&x=) LnK(y=) K
10T 283 0.003534 -4.111861 0.016377
15C 288 0.003472 -3.887245 0.020502
20C 293 0.003413 -3.670295 0.025469
25T 208 | 0003356 3437954 0.032130
30C 303 0.003300 -3.132003 0.043630

)
=R AL Fed S 25 §%717H¢ EUE Dehydroabietic acidel 7b ¥ s}k

=
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22§ 23 Dehydroabietic acid $H#& A7F oF 0304847 A4St Aoz VeI 46).
ZUA FAFol FZE Y Dehydroabietic acid %713 #H-e 03} 3t FFzHe Ed)Z A7
stFS AEstd e, olu YA Ado] FZE 9 Dehydroabietic acid &0 F & 37 (7]
grel 80%)0ll =tz Al Al oF 3490d o R A4EJATHE 47).

10T 570 (1524) -0.016377 -0.081886
15T 171€4(30) -0.020502 -0.020502
20C 2704 (61) -0.025469 -0.060938
25C 2714 (604) -0.032130 -0.064261
30C 2714(629) -0.043630 -0.087261
A 12719 (365%) -(0.304847

42.5620

7 A % & Dehydroabietic acid &#FHo.2 HAste] FE/| 7S o=
M AF FE717H oF 3490 ez AEHUY, ol 25WEd o5 FZ
Ao A §F §‘r7“°ﬂ Ae ol o E AFS} ‘/}E}‘é T o, e
5 712}
(e}

24 7teA %zﬂ% *MW l‘i-ﬂi
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328. In vitro 238 & &

e

r U

ol #&8& 7154 59 B/}

7h. o =49 2YA FE2EAA M 27 Hold FEF HAA

M DPPH #HZ £ %

HztMel DPPH stz gatstAlete] wh-go] ofs) gir)Zto] AAEo wgdoz W3
T He olgste] FAtst #4e AAste Welth 29A %ol F&5E9 DPPH o7
aAsE 29 3B Zrh 2500 ug/mL# 5000 ug/mLelA DPPH #tdZ 274 %4 43
A, 3t

(o]
&ol #%E (Pine cone extract; PC) 1, PC 2% PC 3°] 2500 ug/mL3¥ 5000
g/mLAl A 22z} 71.2%, T7.9%(PC 1), 36.1%, 52.7%(PC 2), 21.8%, 28.0%(PC 3)& t}= A
g ¥ FoHoE E3rHp<0.05). WA, PC 13 PC27t thE WS 50 vle &
A3 848 AT de AR Alrd.

ff o
.

-3
<

™ 2500 pg/mL # 5000 pg/mt

8 8 8 8 3 3
o

B

DPPH radical scavenging (%]

[y
1=

Lo [ : o = % i

PCt PC2 PC3 PCA PC5 PC6 PC7 PC8  PCY PCI0 PCI1 PCL2 PCL3 PCl4 PCI5 PCI6 PC17 PCI8 PC1S  PC20

©

Pressure(bp) 150 200 250 300 400
Temperature(’C})40 50 60 70 40 50 60 70 40 S50 60 70 40 50 60 70 40 50 60 70

13 35. DPPH radical scavenging activity of supercritical pine cone extracts.
All data are presented as meantstandard deviation. Statistical analyses were performed by Duncan’s
multiple range tests after one-way ANOVA using SPSS software. Differences were considered
statistically significant at p<0.05.

M ABTS s Z(ABTS+) &A%
ABTS+ %ol® #tjZ(cation radica)Z 8 7] (hydroxyl, peroxyl, alkoxyl)E# 4k
of Ao R ks ABTS+& At aaksl E22d3 whgdlo] FEMo] Ay
WA A gatshss 4T 4 9tk DPPH #ld# 2A% 3 ABTS #t

A2 AAAeR FoAs AASE Loz 93 AAHE o=

o dlo
i oox |0 B o Ok

frtl
z
olo
ot
rir
T,
g
—~
rlr
A e
o )y

ZYA FAFo] FE2E9 ABTS @0z 2ASS 19 363 Zth 297 Ado] =ZE
500 ng/mL$+ 1000 ng/mLelA ABTS #tdz A4 %L 34.39%, 46.6%2.2 PC 10 713 =
ki, PC 197} 29.7%, 36.9%, PC 7€ 27.6%, 344% % TFE WIS Hg §gdoz =9}
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THp<0.05). W&, PC 13 PC197} H& AZE0|
Ao R AtsdEHh

R
2
s
flo

Fitst 24L& T3 e

w
(=]

= 500 pg/mt 1000 pg/mL

& 8 8 &

N
(=]

"
]

ABTS radical scavenging (%)

;
PCL PC2 PC3 PC4 PC5 PC6 PC7 PC8  PC9 PCI0 PCl1 PCl2 PCI3 PCl4 PCI5 PCl6 PCl? PC18 PCIS PC20
Pressure(bp) 150 200 250 300 400
Temperature(’C)40 50 60 70 40 50 60 70 40 50 60 70 40 50 60 70 40 50 60 70

9 36. ABTS radical scavenging activity of supercritical pine cone extracts.
All data are presented as meantstandard deviation. Statistical analyses were performed by Duncan’s

multiple range tests after one-way ANOVA using SPSS software. Differences were considered
statistically significant at p<0.05.

W AXEAAE

Z9QA BtFo] FE2EES 3T3-L1 AXd Ag 7453 H4 58 golry] 98] MTT
APE AL P 27 AFM 2AA Ado]l 2EES 20, 40, 60, 80, 100 ug/mL
S AAZ A3, 3T3-L1 Ao 2447 Ha] Al AZAEg0] 90% ulutede syt

(data not shown). oo T=&8 W¥ FEE 207kXE 3T3-L1 A Zol 24412t Aol A
AEEE 2T 23 29 379 2o 2UA st$e) #EEL 5, 10 ug/mLe A

7, 10 ng/mLel A AE H4o] Yebyteh w}EH = AP s AEFHol UetA &

=

O

2l 5 ng/mLE Abgste] AAE 23 oA 2 23 g32 2439y

e ruhL H~l
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B5pug/mL %10 pg/mlL

Cell viability (% control)

Pressug(bp) 150 200 250 300
Temperature(’C)40 50 60 70 40 S50 60 70 40 50 60 70 40 50 60 70 40 50 60 70

19 37. Effect of supercritical pine cone extracts on cell viability in 3T3-L1 preadipocytes.
Cells were incubated with supercritical pine cone extracts at the indicated concentration for 24 hr.
Cell viability was assessed by MTT assya. Data were expressed as percent growth rate of cells
cultured in presence of pine cone extract, compared with untreated control(NC) cells, taken as 100%

All data are presented as meantstandard deviation. Significantly different at p<0.05 compared with
control by t-test.

(1) 297 HFol FE2Eo] A AE 230 M= FF

(7h) 0Oil Red O staining

ZUA BFol FEEC AYAEZI F8sle FANA, Ao 24 Lo mE=
& F4st7] 98 AgAEs} Balshe Fet z‘au‘ﬁl AEo] FEE AT F F 19?4%11)
o] Oil red O staining” *& a8 A= 138 399 2t} 5 ug/mLe %2 %974
Ak50] &2 (Pine cone extract; PC)& #8349 —% w), PC 1, PC 10, PC 16 2¥]x PC 17
oA controlell W& el HA Hrr} FoH oz gHaste] AWAE] 23 o] o]
Vs FIF F YA HP<0.05).
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300 ¢

Lipid accumulation (% of control)

& ‘;6& € &L LLEL e Q<>° &

Ooe

> & 5 (J A G C) ]

LSS FEL
Pressure(bp) 150 200 250 300 400
Temperature(°C) 40 50 60 70 40 50 60 70 40 50 60 70 40 50 60 70 40 S50 60 70

719 39. Lipid accumulation in supercritical pine cone extracts treated 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone
extracts for 9 days. The lipid accumulation was evaluated by Oil red O staining at 9 day. All data

are presented as meantstandard deviation. Significantly different at p<0.05 compared with control by
t-test.

(1}) Glycerol release assay

2YA BtFol FEEC] ALAEY E3AFAAN SEAE HEF FAE I &
olr7] 98 E3kek TAld Z+ FEEE AYT F, B3 2713YA), 23 F7169A), &

]
8 F7102Ael M v free glycerol FFE FHE Are 1Y

4
S

m3days w6days m9days
— 120
=)
E
Seor
=
. W
[=]
]
o 60
oty T
) |
o » | =
E 4 i il B d A M i
20 8l B o g & 1 H " H 1 <
w oA 1, q B R E R B % 4 1 i
SI'E B FEFER g N B  EEF e
O N 42 > & o >
& 0&,& & & &L q" Qé’ Qé’ QO ‘zo & & &L q& & @& L L & Q09
Pressure(bp) 150 200 250 300 400
Temperature(’C)40 50 60 70 40 50 60 70 40 50 60 70 40 S0 60 70 40 S50 60 70

1% 40. Glycerol release in supercritical pine cone extracted 3T3-L1
Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone

extracts for 9 days. Increase of lipolytic effect was evaluated by the release of glycerol to the
cultured medium at day 3, 6 and 9.
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(2) 294A ZtFol FE2E] A oo A= 4F

(b Oil Red O staining
ZAA gtFol FEEo] AUAE B8 FA4oNA, Ae 274 HAxd nAE AdFL =
det7] $18) F3tEo] e A AL o

Agol FE2ES AP T B3 Fr)11dA)
Oild red O staining€ 338 A= 29 41, 429 2t} 5 pg/mle 52 Ado] =&
E(Pine cone extract; PC)E &39S

A A H(p<0.05).
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Lipid accumulation {% of control)

& &@ C L L& LELEeLLeE QO° & QC;" Qc'.c’ &

Pressure{bp) 150 200 250 300 400
Temperature{°C) 40 50 60 70 40 50 60 70 40 50 60 70 40 50 60 0 40 S0 60 70

19 42. Lipid accumulation in supercritical pine cone extracts treated 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. The lipid accumulation was
evaluated by Oil red O staining at 9 day. All data are presented as meantstandard deviation.
Significantly different at p<0.05 compared with control by t-test.

(\}) Glycerol release assay

Z2QA stFo] FEEO] ALAE 23] AN, FHAE HEF 1N JFE =4
st7] 13 280 Ae AT 2AA AFol FEES AT T 23 F711LA)
of wjel f free glycerol §%< 43 Az 19 437 2o

18
Hlﬁ
—
Elﬂ
b
&12
—om
[
8 8
=
w &
o
U s
i
2
[}
L @(\4& C &L L& EL L L QC’S’ QC;” QO'” qO?’ QO“ ch’ QO"’ Qc’:"\ Q& Q& QO'Q
Pressurai{bp) 150 200 250 300 400
Temperature(’'C)40 S50 60 70 40 50 60 70 40 50 60 70 40 S0 60 70 40 S50 60 70

719 43. Glycerol release in supercritical pine cone extracted 3T3-L1
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine cone extract treated 3T3-L1 for 2 days. Increase of lipolytic effect
was evaluated by the release of glycerol to the cultured medium at 11 day.
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i} in vitro 2438 & £3

Il
ek

Al stFol FE2F 7154 53 97t
(1) 297 zFol FE2E0] AW ¥ M= 9T

(7} 0il Red O staining

27 Apol F2Eo| AMATIL RastE AAAA, A 4 AR BAE §P
& 2437 Aal AYATH Boee B4 294 eol 2B AP T, 252/
dA), E3F716LA), F7109LA) 22t Oil red O staininge 33 Axd= a9 44,

459} Zth
=8 2719 Ag, AATHAELA v AW £33 FETol 74% FoHow =849
, 2YA FEo] FEE(pine cone 300bp, 70C; PC 16) 5 ng/mL HaTFL 2wt 23 o

ol W8 7.7% F9He 2 B ATHP<0.05). PC 1 1 ng/mL A Fe A i o
Eaol v 156% FHo g Frheda, PC 15 ng/mL A& T3 PC 16 1 ng/mL # g
< A £33 fFEate ns) ztz 08%), 05% #astPovt o4& delvyx kgt
(p<0.05).

=3 T719 A, AADAET ve) AW B3 FEo] 341.6% FoH oz =rtEt
i, PC 1 1 wg/mL AT PC 16 1 pg/mLe AW £3 F=zd H3 Z+z 286%,
26.1% frelMex F7HAthp<0.05). PC 1 5 ng/mL H#)7 PC 16 5 ng/mL A2 &L
A 23 TrE%loﬂ Alal Zhzb 4.2%, 15.6% oA o2 7281 tHp<0.05).

=3 5719 7 AAFAEL ¥ AW £3 FEFo] 5029% Fo)H oz =713
R, PC 11 ug/mL A3 PC 16 1 ug/mL2 AW 23 F=3ol ®8 Z+zk 10.3%,
71% FoH o2 F7Hetdth(p<0.05). PC 1 5 ng/mL A3 PC 16 5 png/mL g T-e
A 23 %E?oﬂ Bl Z4zF 10.3%, 15.3% o4 o2 7+ sk oH(p<0.05).

wEbA, 244 o] FEFE 5 ug/mL AT A B3E AAFA D, 1 ug/mL H

7/\% _1?_]_0},0:]]:]_

Ar A
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Lipid accumulation (% of control)
g g
8

g

0

PA Control PC1{1pg/ml)  PC1{5ug/ml} PCA6{1pg/ml) PC16 (5 pg/mi)
1% 45. Lipid accumulation in supercritical pine cone extracts treated 3T3-L1.

Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone

extracts for 9 days. The lipid accumulation was evaluated by Qil red O staining at 3 day, 6 day, 9
day. All data are presented as meantstandard deviation. Statistical analyses were performed by

Duncan’s multiple range tests after one-way ANOVA using SPSS software. Differences were
considered statistically significant at p<0.05.
PA; Preadipocyte, PC 1;Pine cone extract 150 bp, 40C , PC16; 300 bp, 70 C

(\}) Glycerol release assay

ZHGA BtFo] FEEo] AFAEY FEaAANA SHANE FEFo| X Jgs Yo}
7] 93] 23 Al 2 2E2ES A
F7109dA) el wjgd Y free glycerol TS
B3 2719 B, AAGAET s A B3} FEao] 100% FHo R Zrhete
, 2YA #Fol FZE(pine cone 300bp, 70C; PC 16) 5 ng/mL A&+ A2 23} &
Lo BlE] 100% FAo i AP rHp<0.05). PC 1 1 pyg/mL A8+ 9 B3t &
ol v 3 20.0% F7vshR i, PC 15 ug/mL A&lw3 PC 16 1 ng/mL &+ Ay &
FETol v 22 60.0%, 60.0% ZadFIFo FoA4e vEhA e ghtH(p<0.05).
3 $719 A5, AARAELA w8 Ag B3 FET0] 794% FlHow Zrhehg
i, PC 1 1 pg/mL AL AW &3} fFEo vl8) 241% Fd¥oz2 Z7stgy
(p<0.05). PC 1 5 ug/mL A& T3 PC 16 5 ng/mL A& T AW 23 Fx=Fo vz
31.7%, 47.6% A o2 A3 tHp<0.05). PC 16 1 ng/mL AT A 23 =
of W3l 15.9% st ot F94L JeA 2kth(p<0.05).

3 F719 Ay, WAFAEZLE B8 AW B3 FETO 925% FoHon Zrhetg
i, PC 15 ug/mL A AW 23 o) Hls) 58% 7ZAstgort §o4dLe ey
Al @ %THP<0.05). PC 1 1 ug/mL A&+, PC 16 1 ug/mL A&+ PC 16 5 ug/mL A =
T AW £33 fFEael vls] 42k 206%, 35.4%, 14.8% o) H o ® F7HY tHp<0.05).

k!

LA
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WA, #8279 F700 9ol 2AA AFol EF 5 ug/ml AEe A vl
& AASAY, 1 ug/ml AT A 2HE FA%E e FAsta,

E3days B6days N 9days

Free glycerol (pg/mL)

PA Control  PC 1{1ug/ml} PC 1{5pug/mL} PC PC
16(1pg/ml) 16{5ug/mL}

1% 46. Glycerol release in supercritical pine cone extracted 3T3-L1
Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone
extracts for 9 days. Increase of lipolytic effect was evaluated by the release of glycerol to the
cultured medium at day 3, 6 and 9. All data are presented as meantstandard deviation. Statistical
analyses were performed by Duncan’s multiple range tests after one-way ANOVA using SPSS
software. Differences were considered statistically significant at p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

(*h) Real time PCR] €3 adipogenic transcription factor (PPAR-¥, C/EBP) 23
&4
ZAA FFo] FEFEo| ALAMELEFAN E3x7)d LHEE AL peroxisome
proliferation activated receptors—-y(PPAR-y), CCAAT/enhancer binding protein(C/EBP) 2
doll PlAE S RNA FEod A &93587) A8te] real time PCRS A8 AoE 19
473 2},
PPAR-y¢] ¥ Ax& B3 279 A4, AATAETE v&) A
521% w9AH o2 FUbstela, PC 16 1 ug/mL AT AW 23 =7 v8) 9.7%
F7ttout o d-e YeluR &tk (p<0.05). PC 1 1 ng/mL A8, PC 1 5 ug/mL
2l 3 PC 16 5 ug/mL A& A 23 FiFo vl k2t 20.2%, 31.8%, 25.7% &9
Ao 348t ATHp<0.05).
w3 719 A%, AALBAZLA vE] AL B3 FEFo] 149% FAFot G4
< YEelA] &9k3 PC 1 1 pg/mL X%?FrL# A 23} TrE:rL"ﬂ vl 50.3% Fodoz
Z

A3
gl A F3 FET vl A2 10.7%, 4.6%, 01% #asAY Fhekg ey 94
& UEhEA & %eH(p<0.05).
B

w8 F719) A, AATAZZA v AW 25 frETo] 8L0% FIHoR FHE
i, PCl1 ug/mL x%al—rf, PC 5 ng/mL A3 PC 16 5 ng/mLA TS Y £3) f=
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ol w8} zhzh 34.7%, 5884, 51.8% A2 F718Ath(p<0.05). PPC 16 1 ug/mL =
gl AW B3 fFeadd v 203% F7FstH o G942 e 29heh(p<0.05).

C/EBPS] 24 Axe £F %79 A%, AAGAZLZA v A4 23 FEL0)
726% frelA ez F7hetAtHp<0.05). PC 1 1 ng/mL HelE, PC 15 ug/mL A8 T3 PC
16 1 pg/mL A&, PC 16 5 pg/mL A#w& AW ¥a K= 6ls) zhz 34.5%,
58.6%, 67.0%, 37.1% 8o 7+238t9 Hp<0.05).

=3 $719 AS, AALAELA s A B3 fFETC] 56.1% Fasd e oA
< WEhA @gka, PC 16 5 ng/mL A AW £3F FEol nls 714% Fodo=
S7Ft A THp<0.05). PC 1 1 ng/mL A&, PC 1 5 ng/mL H&F#% PC 16 1 pg/mL 3

g2 AW £33 fF=d v 27 56.8%, 45.3%, 46.2% Z7tetAY A H oY 69
4 e 2R thH(p<0.05).

3 719 A9, AATAELZS v AF 23 FEFo] 66.1% FUktg ot o4
< YA &skal, PC 16 5 pg/mL A gl w& A 23} fxio] Hl&) 784% 8oz
AR THp<0.05). PC 1 1 ug/mL A&+, PC 15 pg/mL A F3H PC 16 1 pg/mL A &
T2 AW 3 fFroo vi&) 2z 68.1%, 14.1%, 17.0% ZAstAY Z7kstg01 §94
< YEREA &S TH(p<0.05).

mEtA], DA Atgo] FFE o] adipogenic transcription factore] E3E ZH@3le] x4k
AL A4 & F J& Ao AlREHTH
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(a)

H3days m6Edays W9 days

14

Relative ratio to control

PA Control  PC1{1pg/mL) PCA(5pg/mL) PC16(1ug/mL) PC 16(5 pg/mL)

(b)

H3days W6Edays N9 days

Relative ratio to control

PA Control PC1(1ug/mL) PC1(5pg/mL) PC16(1pg/mL) PC 16(5 ug/mL)

19 47. Effect of supercritical pine cone extracts on expression of adipogenic transcription
factor (PPAR-¥, C/EBP) in 3T3-L1.

Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone
extracts for 9 days. All data are presented as meantstandard deviation. Statistical analyses were
performed by Duncan’s multiple range tests after one-way ANOVA using SPSS software.
Differences were considered statistically significant at p<0.05.

(a); PPAR-y , (b); C/EBP, PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC 16; Pine
cone extract 300 bp, 70 C

(2}) Real time PCRel 9] & adiponectin 23 =4
ZUAA AFo] FEE] AMAFERS A adiponectin H&o| 1 X JS RNA =%
A4 gelst7] $181e] real time PCRS AAe Ai= 19 487 7t}
=38k 2719 B, AAGAEL ws) A 23 FETo] 885% foHdow Zrtad
i, PC 11 pg/mL Aol A 23} Frol vd) 6.6% A3t ot o4 e}
A A THP<0.05). PC 1 5 ng/mL A&, PC 16 1 ng/mL &3 PC 16 5 pug/mL ] &
T AW 3 fFEdol vle) 77k 559%, 41.0%, 38.7% 59 F o2 7FA stk p<0.05).
S3F w718 A, AARAEL vE A B3 FEto] 79.7% Frhetg o) §oA
o 1}E}L}A -%E}(p<0.05). PC 1 1 pg/mL A&+, PC 1 5 pug/mL A3} PC 16 1 n

i r:

|
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g/mL A2, PC 16 5 ng/mL Al AW 3 FrFo 3] Z+z 54.19%, 59.4%,
58.2%, 28.2% FadAY Skt oy oA YElA gt (p<0.05).

T8 F7]9] A, AATAEZ vls) A B3 FEFo] 655% P2 =734
i, PC 16 1 pg/mL Ago]l AW #3 FEtd vls) 594% wAFoz a3ttt
(p<0.05). PC 1 1 ng/mL A&, PC 1 5 ug/mL X &Z3 PC 16 5 ng/mL =8 AHt
35 FETo v Zh 294%, 9.1%, 166% #ATSAY Erbetg ot §94L e
&% SFoH(p<0.05).

M3 days ®6days B9 days
12

ab a

10 1

Relative ratio to control

PA Control PC 1{1 ug/mL} PC 1{5 ug/mL) PC16{1 ug/mL) PC 16(5 ug/mL)

“1¥l 48. Effect of supercritical pine cone extracts on expression of adiponectin in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone
extracts for 9 days. All data are presented as meantstandard deviation. Statistical analyses were
performed by Duncan’s multiple range tests after one-way ANOVA using SPSS software.
Differences were considered statistically significant at p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

(v}) Real time PCRol 23 FAS @3 =4

ZAA HAFol FEEo] AWAHMEEFAAN AWFAH #AHF  FAHAAQ  fatty  acid
synthase(FAS)e] 2@ el n]x= 43859 RNA $%o A #98t7] 984 real time PCRS
A Aot a7 499 2o

FAS? 28 Axe 3 27]9 2%, AATAET &) A 23 §x7o] 87.3%
FeF oz FUHEA R, PC 15 ug/mL A2, PC 16 1 ug/mL Fg# %, PC 16 5 ug/mL
Heldo] AW 23 FETFo ve 7 56.2%, 43.5%, 683% GgHoz ztisydtt
(p<0.05). PC 1 1 ug/mL A# L A £3 =0 vla) 348% #astgdoy fo4e
HERHA] &kt (p<0.05).

=3 F719 Ag, AAFAET s AY 23 fFETo] 242% T3S
< WEhA %3, PC 11 png/mL A& F3 PC 16 1 pg/mL A e A
of Hla) Z+7} 62.8%, 41.1% FeA o g ZHAeYtHp<0.05). PC 1 5 ug/mL *
16 5 ng/mL A2 Ay 23 FE2To vla) 2zt 355%, 27.1% 7Ad g0

5
=
i P
[e)
S

243

M oox

1}
3}

Er—{m o
o Ho
@

i

flo



YRR 9k 9k ThH(p<0.05).

w3 5719 A, AAGAET B A 23 FEFo] 665% SAoz Z71Ey
i, PC 16 1 pg/mL A& AW £33 FETol H8 594% F9Foz 7#Aast4gct
(p<0.05). PC 1 1 pg/mL A=, PC 1 5 ug/mL A& F# PC 16 5 ug/mL A& A}
3t Fread vs) ZHzF 294%, 9.1%, 16.6% ZAsAY ErhEstgou $94 e e
2 o} (p<0.05).

W3days ¥6days W9 days
12 -

10 o

Relative ratio to control
(-]

PA Control PC 1{1 pg/mL} PC1{5 pg/ml) PC 16{1 pg/mi) PC16(5 pg/mL)

13 49. Effect of supercritical pine cone extracts on expression of FAS in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail and supercritical pine cone
extracts for 9 days. All data are presented as meantstandard deviation. Statistical analyses were
performed by Duncan’'s multiple range tests after one-way ANOVA using SPSS software.
Differences were considered statistically significant at p<0.05.
PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

(1) Real time PCRel 23 LPL 23
24 AFol FEBo AAE

ek A s BHE §A4RQY  lipoprotein
lipase(LPL)& & o] v|X& d&S RNA FEdA &2A87] 938t] real time PCRS A A&

A3E 29 503 2,

LPL %@ Ami 23} 2719 49, @APAET s AW 25 §EzolA 406%
el e S76tia, PC 15 ng/mL Aol AW #3F FxTo] v 27.1% 4o

2 37HkTHp<0.05). PC 1 1 ng/mL A 2lF, PC 16 1 ng/mL A& 2FH PC 16 5 ng/mL
A2 A 23 F=ol vis) 47t 24%, 19.9%, 17.6% Z7tatd o GoAe by
2] 2k THp<0.05).

23 F719 A AADAET vE) AL F3F §E o] 51.2% SoHo R 7add
tHp<0.05). PC 1 1 pg/mL A&, PC 1 5 ug/mL H2T% PC 16 1 pg/mL A&, PC
16 5 ng/mL AT A B3 FEto] v)s) 2z 40.6%, 205%, 33.3%, 3.8% A3+
o} §oX e JER 2 9tHp<0.05)

w3 F718 A, AAPALTA WS A E FETo) 8L0% FolHoR Fika
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i, PC 16 1 ng/mL A2 AW 3 F=Fo nle] 203% Z7lstgou S04 Yg

YAl 2 %tH(p<0.05). PC 1 1 ug/mL A& F, PC 15 ng/mL A&7 PC 16 5 ug/mL

g AW B3 fFmgol v 47 34.6%, 58.8%, 51.8% fH o2 =759

A

b, 29A stdo]l FEE0] LPL F3xte] A FIAA A A4 2 24g

M3days 5 6days N9 days

14 A
a

12 A

10 -

Relative ratio to control

PA Control PC1(1 ug/mi) PCA{5pg/mL) PC16{1 pg/mL) PC 16(5 pg/mL)

19 50. Effect of supercritical pine cone extracts on expression of LPL in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail and supercritical pine

cone

extracts for 9 days. All data are presented as meantstandard deviation. Statistical analyses were
performed by Duncan’s multiple range tests after one-way ANOVA wusing SPSS software.

Differences were considered statistically significant at p<0.05.
PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

(2) 294A ZFol FE2EC] A L viX= 9

(7b) Oil Red O staining

ZYA Eo] FEEC) ALAZLE Rasts FAHNA, Ao 24 Ao pxs=
= 5437 A8 AWAES B33
3

<3
o Oil red O staining& 4 Ade a9 51, 529 #oh

o 4

) 74] stEol FE2E Agsta, w3 $71(114A)

5}
AAGAEL vls) A 23 FEFo] 5702% FHo =z 57}6}°ﬂﬁ PC 1 1 pg/mL
AL A F3 fF=dod ¥E 28% Taddod A4S VEA & 9tH(p<0.05).
PC 1 5 ng/mL #dT, PC 16 1 ng/mL aga PC 16 5 ng/mL APTe AW 73 f %

ol Hl&} 27} 10.79%, 6.6%, 56% f2d o2 7HA 31 vH(p<0.05).

metA 2 GA stEo] FEEo| ATAEE RIT 5 3& Ao FAFTh
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200
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]

Control PC1(1pg/mi) PCI{5pg/ml) PC16{1pg/mL) PC16(5pg/mL)

Lipid accumulation {% of control)

1% 52. Lipid accumulation in supercritical pine cone extracts treated 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. The lipid accumulation was
evaluated by Oil red O staining at 11 day. All data are presented as meantstandard deviation.
Statistical analyses were performed by Duncan’s multiple range tests after one-way ANOVA using
SPSS software. Differences were considered statistically significant at p<0.05.
PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40°C , PC16; Pine cone extract 300 bp, 70 C

(1}) Glycerol release assay

2UA FtFo] FE2EC] ALAE 3 FAHA, FHAANE W& Fo e JTFL A5
7] A8 B3Ee = ARA T Ago] FHEL A T B F7)(1194)d Bl

W free glycerol &3 S4% AoE 19 537 %E‘r,
AAPLAEZ v AW 238 F=70] 68.0% F9408 Z7893, PC 1 1 ug/mL A
@&, PC 15 ng/mL A+, PC 16 1 ug/mL 283 PC 16 5 pg/mL A< A4 23}
G=ol e 27k 35.0%, 8.2%, 19.3%, 28.0% 24 02 Z71a+ATHP<0.05).

b YA o] FEEC ALMEE BT £ e AoE FAHA.
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Control  PC 1{1pg/mL) PC 1{Spg/mL} PC
16(1ug/mL) 16(5pg/mL)

Free glycerol (jug/mL)

1% 53. Glycerol release in supercritical pine cone extracted 3T3-L1
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. Increase of lipolytic effect
was evaluated by the release of glycerol to the cultured medium at 11 day. All data are presented
as meantstandard deviation. Statistical analyses were performed by Duncan’s multiple range tests

after one-way ANOVA using SPSS software. Differences were considered statistically significant at
p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

(th) Real time PCROl ¢33 adipogenic transcription factor (PPAR-y, C/EBP) %3 =
A

Z2YA FFol FEEO ALAEZ EBHFAAAAN Bz TEHE FH1AA
peroxisome proliferation activated receptors-¥(PPAR-y), CCAAT/enhancer binding
protein(C/EBP) ¥@e] YA & 92 RNA FFolA #9357 98t real time PCRE 4
A% A3iteE a9 549 Z
PPAR-y 2@ Axv AALAZL v& A% £3 FE10] Ho g
ATHp<0.05). PC 1 1 ug/mL AT PC 16 1 ug/mL A+ 1 -‘E—ﬁ} FETl H e
7k7F 38.0%, 49.0% Frbatdont fode vehA eksk:m, PC 1 5 pg/mL AT PC
16 5 pg/mL AL A 28 Frao w8 72 87.6%, 89.3% o5 F7hsked
(p<0.05).

C/EBP HAAEE= AnPRAELd vg] AW £33 FEi0] 235% #astg ot fo4
& WERAL F3eH(p<0.05). PC 1 5 ng/mL Hel& % PC 16 5 ug/mL AT A 23}
Fewol ¥3] 717 81.77%, 833% FoH o2 F7tet9 A, PC 1 lug/mL A& 23 PC 16 1
ug/mL A AW 23 Frdol v&] ztz 21.4%, 14.0% 728AY Z7189 00 &
o4& UeA &kt (p<0.05).
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m PPAR-v i C/EBP

=3
=]
5

Relative ratio to control
[=] [ N w H w (4] - w0 7]

PA Control PC1{1ug/ml) PC1({5ug/ml} PC16{1pug/mL} PC 16{5 pg/mL)

719 54.. Effect of supercritical pine cone extracts on expression of adipogenic
enzyme(PPAR-¥, C/EBP) in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. All data are presented as
meantstandard deviation. Statistical analyses were performed by Duncan’s multiple range tests after

one-way ANOVA using SPSS software. Differences were considered statistically significant at
p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

(#}) Real time PCRol 9]% FAS 93 =4

ZUA FFol FEZ2Eo] AHA A zQl  fatty acid
synthase(FAS)9] & vx&= A&FS RNA FFoA estr] $5to] real time PCRE
AAG ARe 1Y 559 2.

FASS 24 Axe AALAEF &) X 238 S0 528% FoAoz =713}
%L, PC 16 5 ug/mL Aol AW £3 fFEto v8] 303% w9802 Zrketsdot
PC 1 1 ng/mL A&F, PC 15 ng/mL A& 1 ug/mL AL A B3 $=F
of ¥la) ZkZ} 14.7%, 08.%, 20.9% #Adtg ot 4L ey &gtk (p<0.05)

m
M
2
=
o
2
X
S
o
i)
ox
s

o f
Ho
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35 4
25 4

2
15 1
1 4
0.5 1
o

Control PC1(1pg/mL) PC1{5ug/mt} PC16{1 pg/mt) PC 16(5 ug/mL}

Relative ratio to control

1% 55. Effect of supercritical pine cone extracts on expression of FAS in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. All data are presented as
meantstandard deviation. Statistical analyses were performed by Duncan’s multiple range tests after
one-way ANOVA using SPSS software. Differences were considered statistically significant at
p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40°C , PC16; Pine cone extract 300 bp, 70 C

(v}) Real time PCRel ¢} LPL 23 =4
ZYA BbFol FEEo AWAE EaIAAHAA AWESH #HH §HAQ lipoprotein
lipase(LPL)¢] & v|X&= 43S RNA FFoA 2237 98t real time PCRE 2
Ag At a9 567 2,
LPL 2y Axx= AAMAZ L "8 A% 23 2ol 326% 718t o 94
< WEhA 2 $3tH(p<0.05). PC 1 5 ng/mL HE e A 231 F27d H8) 387% <
Ao 2 F7FstAa, PC 11 ng/mL A8+, PC 16 1 ug/mL A& PC 16 5 ug/mL A &
& AW &3} ‘I’I'E:’loﬂ nlel Zhzy 1899, 4.4%, 24.3% TrastAY FIFst ot folAd e
WEA] ok %t oH(p<0.05).

wEta, 29A AFo] FEEL uFER AT AL AW BHE =230 A" £ 9
ROE AlgH

t

o
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Relative ratio to control

25 1
2 4
1.5 A
1 4
05 4 I
o

Control PC 11 ug/mL) PC A{5 ug/mt) PC 16{1 pug/mL)PC 16{5 pg/mt)

13 56. Effect of supercritical pine cone extracts on expression of LPL in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. All data are presented as
meantstandard deviation. Statistical analyses were performed by Duncan’s multiple range tests after
one-way ANOVA using SPSS software. Differences were considered statistically significant at
p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40T , PC16; Pine cone extract 300 bp, 70 C

(¥F) Real time PCROl ¢]3 HSL @3 =34

Z9A  AAFo]l FEEo AHAE  Es o 7
hormone-sensitive lipase(HSL)®l &do| v|X &= 98-S RNA FFoA Festry] ¢354
real time PCRS AA|% A= 18 5

HSL 2d Axe AATAZL v AW 23 FE0 905% Aoz 72359
3, PC 11 pg/mL A2 A 23 Frdol nls) 69.8% Z7tstg ot GoAde e
WA &kt (p<0.05). PC 1 5ng/mL A&, PC 16 1 ng/mL A # PC 16 5 pg/mL A
g2 AW B3 fFEato vlE 22 94.19%, 93.0%, 83.3% S o2 Z=7)sly ‘:Hp<005)

A, 2dA Agol FEFo| HSL F4x 28-S F/HAA Ad Bas &3 A2
Ae AOoFE AlmHETH
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1.8
1.6 4
1.4 1

1.2

:

0.8 A

0.6 1

0.4

2l .
0 —

Control PC1{1yug/ml) PC1(5pug/mL) PC16{1pg/mL) PC 16{5 ng/mi)

Relative ratio to control

1% 57. Effect of supercritical pine cone extracts on expression of HSL in 3T3-L1.
Cell were differentiated with medium containing adipogenic cocktail for 9 days. After 9 days for
differentiation, supercritical pine con extract treated 3T3-L1 for 2 days. All data are presented as
meantstandard deviation. Statistical analyses were performed by Duncan’s multiple range tests after
one-way ANOVA using SPSS software. Differences were considered statistically significant at
p<0.05.

PA; Preadipocyte, PC 1; Pine cone extract 150 bp, 40C , PC16; Pine cone extract 300 bp, 70 C

Z2YA stFo] FE2ES IHAE H7E A8 0, 100, 300 mg/kg bw.o] FEE 2AA A
Fol FE=E ol FHste] 19 A4 FoI% AT 19 58 F 48 % 49 € ¥ 503 2
o AEE 100%E BAom ojdFAe] AFHA gow BALA EF o|ALAL B

2 3 Z YA
FEES AHT 25 control 2EZY FA ol dEUA FTHp<0.05). 84 U AST
ALT, glucose, creatine, urea®l T #H& RE IFNA FoAdo] YA e (p<
kA 2UA Aol FEE dd A3 = 3

Jla Tt
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5 OLC%C)%% (150 bp,
bp, 40C) 300 mg/kg b.w (Female,
100 mg/kg b.w (Female, Male)

Male)

z9A #Eol FFE (250 bp, YA FHko] F2E (250 bp,
50T) 50T)
100 mg/kg b.w (Female, 300 mg/kg b.w (Female,
Male) Male)

o,

ZYA AFo]l FE2E (300 bp, ZYA F$o] ==E (300 bp,
70C) 70C)
100 mg/kg b.w (Female, 300 mg/kg b.w (Female,
Male) Male)

1% 58. Acute toxicity of supercritical pine cone extract in ICR mice
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5

Z294A ZtFol FE2E AFG HHE A8 0, 100, 300 mg/kg bw.o] FEZ 294 A
9o,

Fol FEES oildl FAF 149 AT TS FAAe 19 59, ¥ 51, % 52 2 % 537
Ao Heolaes AT A, QE, stFol FExAd @Al 2UA AFo FEES
A =

433 2F3 control ZF7HY FAol vEhtx %“ﬂr(p<005 g3 W AST, ALT,
gluicose &2 EE IFNA FAAol veldA &gtk A5 creatine 3%o] 300
mg/kg bw.& AT 2FA control LFel W& fFeoHor Fasgom urea THL
AR FIATHP<0.05). WEtA YA AFol 2E2E AV HH A 300 me/kg

- 2APAAE FHAES g 100

bw.2 EA4o] v RAOZ Qe FF AP
mg/kg bw.& HANEEZ s a5H/E A6

407C)
100 mg/kg b.w (Female,
Male) Male)

ZUA FZFol FEE (250 bp, EUA FFo] FEE (250 bp,
50C) 507C)
100 mg/kg b.w (Female, 300 mg/kg b.w (Female,
Male) Male)

YA FEo] =EE (300 bp, ZUA A% FEE (300 bp,
70C) 707TC)
100 mg/kg b.w (Female, 300 mg/kg b.w (Female,
Male) Male)

19 59. Repeat toxicity of supercritical pine cone extract in ICR mice
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U Adgd FZ2EE o] 8% in vivo TEHES 58 7154 &3 971

Yol &, /NS AWz7 ¥A W}
TS YA %ol FEE] 60% high fat diet(HFD)Z

8 a3 C57BL/6] ©}
$29 AFEH, JolLd, 471 A%z TA Ashe] WAL JFe A9

o AHE M4
ATAAM FddzTes Iyt 5o YFE JHE 7 (Catechin) & Algate] Hmat

é@%%“‘l Asdse= 8F &<t

:Y‘
UQ
=
—
jab}
=
&
[©]
=&
o mlm

% (Normal contro;NC)ell ] 3} %—9]7‘—, S F® AFo g-o]
(p<0.05). AFHstFo] HFDYS 2538 Z2Fo] Hls) YA #$o] FZE(pine cone 150bp,
40C; PC D 20 mg bw.& T ZFANE 11% F2dAon, 294

o
o

o
cone 300bp, 70C; PC 16) 20 mg/kg bw.& F53 ZEA 35% Z718+%
e HElA = tHp<0.05). PC 1 100 mg/kg bw.& 233 %3

mg/kg bw.& TH¢ 2159 AFHIFL HFDTS FF3 28 98 Zt7 212%, 215%
oo A 0} A CHP<0.05). Aola&g AAitet Qﬁr NCd| ¥]3d] HFDE ¥dF3% 2FE0]
TeAH e Frela, HFDE F3% 1§ 7t §999 o2 Holx FUthHp<0.05).

Zr(liver) 9 7%, PC 1 100 mg/kg b.w., PC 16 20 mg/kg b.w., PC 16 100 mg/kg b.w.&
SHE IFS NCS HFDRME 338 283 F93<¢ Aoz g1z, PC 1 mg/kg bw.&
THE IFL NCS HFD#HE Fde I v8 foddoz Frhstgl oy dd e &4
7 A Hp<0.05). 3 8HA) (Subcutaneous fat)e] 4%, PC 1 20 mg/kg b.w., PC 1 100
mg/kg bw.& FF% LEAE HFDWS 3% 254 98] 27 355.9%, 525% 5940
2 #2393, PC 16 20 mg/kg b.w., PC 16 100 mg/kg bw.& FF§H 2gdAE= Z+z
25%, 635% roHoR A (p<0.05). WAL (Visceral fat)e] 2%, PC 1 20 mg/kg
bw., PC 1 100 mg/kg bw.& T8 IFANME HFDWHE 53 284 vls] 27t 14.%,
15.0% #4333, PC 16 100 mg/kg b.w., PC 16 300 mg/kg bw.& 3338 2FNAE= Zz}
70%, 12.0% 4stdov 248 UElA s 2% (p<0.05). 24 (Brown fat)e] #-$,
BE OFAA felde] vetdA ek

mEhd vt F2 w9 Bdea 294 FtEo] £EE 100 mg/kg bw.e AFF F5A
We FAF R ATl a7 ANSS st

L\D—\L
o
X O
—
>
—
o
S
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(2) @49 leptin leveld® lipid profile &

ZYA  BFol FEES HYL AIEE A leptin FTH AA(TG, TC,
LDL/VLDL-C, HDL-C) &#& =43 23 %

% leptin level®] Z-$, HFD%S FF3 ZFo] NC 289 18 1945% Sodoz
F7Fet9 3, PC 1 20 mg/kg b.w., PC 1 100 mg/kg b.w. &
aFol we) 2z 79.4%, 47.7% &< A 6 20 mg/kg b.w., PC 16 100
mg/kg bw.& FFE I1F-E HFDTE FH8 280 nle) 2tz 284%, 62.7% S & o=
A48 TH(p<0.05).

TGl 2%, PC 1 20 mg/kg b.w., PC 1 100 mg/kg b.w., PC 16 100 mg/kg b —% Rt
& 1% HFDRHE 3538 250 v zhzt 39.9%, 59.2%, 45.8% G-od oz z+As
PC 16 20 mg/kg bw.& ¥d3% I1HF2 HFDHE F3F3 28] Hl8) 9.8% H¢8}919_L}
T4 YEhA 2t p<0.05).

TCo 7, HFD%E 333 IFE NC Z2Fo H&) fFoz =789, PC 1 20
mg/kg b.w., PC 1 100 mg/kg bw., & FFF 2FS HFDTE T8 159 Z
11.1%, 215%, 24 o2 z+a3stg i, PC 16 20 m .
3 ¥ HFDWHE 233k 280 vl zZH7 21.8%, 232% §9xo=z 7hAastydu
(p<0.05).

LDL® 4%, HFDRHE 333 2FS NC ZEol w8 1038% SoAdoz =34t
PC 1 20 mg/kg b.w. PC 1 100 mg/kg b.w.& FHF3 I1EL HFDWS 33 280 n
3 Z+z} 35.0%, 61.6% fFodHoz 7Astdn, PC 16 20 mg/kg b.w., PC 16 100 me/kg
bw. & FF3 21EFL HFDHS FF 3 :1%—011 v3] Z+7 26.4%, 52.9% H-oHog 7Hast
%3 THp<0.05).

HDL®] A%, HFDYS F33% 152 NC 289 w& f9g8o=2 =783, PC 1 20
mg/kg b.w., PC 16 20 mg/kg b.w., PC 16 100 mg/kg bw.& FF3% 21&& HFDYE &
HE 25 vl 77} 185%, 295%, 21.9% Fodew Zasgn, PC 1 100 mg/kg b.w.
S THE IF> HFDUWS FE3 159 w8 100% #Z2sgou 4L thehr gk
A Hp<0.05).

LDL/HDL ratio® -, PC 1 20 mg/kg b.w., PC 1 100 mg/kg b.w., PC 16 100 mg/kg

FFE 1FL HFDWE T3¢

X
o
il
o
Er
ok
447

ﬁl
g
@
—t

bw& FF3 1EL DTE 53 15 H]3H ZyZy 21.4%, 57.1%, 405% Ao =
243893, PC 1100 mg/kg bw. & F83 18L& HFDYHS 233 IFo vl 48% 7+
A3t ot 4L JeEluA 29tk (p<0.05)

gEtA, vk 2 vk 2l A 2 A “}%\—O] FEEL A leptin level, % A2
FHE FYHoR Y3 AL g8 5 gy
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(3) Real time PCRel| 2|3 adipogenic enzyme(PPAR-y, C/EBP) &3 =4

ZAA AEo] FEEo] AIEEe ]HJZ:ZJ W adipogenic enzyme(PPAR-y, C/EBP)
BEol WA= FFE RNA FFAA E21387] 93t real time PCRE AAIg A= 1
4 6037 Zvh PPAR-y9 4%, HFDWS FF3 25L& NC 284 H&) 1785% F9 4
o2 F7FHa, PC 1 20 mg/kg bw., PC 1 100 mg/kg bw.& 3838 182 HFDYHS
FHE IF0 W A7 61.0%, 726% FelH o A, PC 16 20 mg/kg b.w., PC
16 100 mg/kg bw.& 5% 1FS HFD & 38 15 vls) zZ+2 53.1%, 48.4% +
oA o2 A tH(p<0.05).

C/EBP® 7%, HFD%E 333 IF2 NC IF° ®d] #Foddoez Zr7te4x, PC 1
20 mg/kg b.w., PC 1 100 mg/kg b.w.
61.5%, 49.7% Ao 2 ZAs9 1, PC
¥ 1FS HFD g 5% 15 Hlaﬂ %z 493/0, 771% FAHoE #isHY
(p<0.05).

A 2 UA AFo]

o

O]

il

B PPAR-r
% C/EBP

Relative ratio to control

HFD + HFD+PC1 HFD+PC1 HFD+ PC2 HFD+ PC2
catechin (20 mg {100 mg (20 mg (100 mg
B.W.) B.W.) B.W.) B.W.)

1% 60. Effect of supercritical pine cone extracts on expression of adipogenic
enzyme(PPAR-y, C/EBP) in mice fed high fat diet.

All data are presented as meantstandard deviation. Statistical analyses were performed by Duncan’s

multiple range tests after one-way ANOVA using SPSS software. Differences were considered

statistically significant at p<0.05. NC; normal control, HFD; 60% high fat diet, HFD+catechin;
catechin 100 mg/kg b.w., HFD+PC 1; pine cone 150 bp, 40°C, HFD+PC 16; pine cone 300 bp, 70C.

(4) Real time PCRl 2] 3 adiponectin %3 =4

ZAA 3Fo] FEEC AIAFES AWE32 Wl adiponectin 3 v X = 43S RNA

T A #8237 95t real time PCRS A A% AdE 19 613 72},
HFDRME 2538k 180l NC 2% v 195% #astd ot fo4-e thet
, PC 120 mg/kg bw.& &33% 2% HFDWS FF3= 180 3 4.2% ZF7}135}
2“1, PC 16 20 mg/kg b.w., PC 16 100 mg/kg b.w.& &3 1H5 S HFDWE 3335



aF ¥E 7 14%, 20.2% A 8}

o

Aot FoAde YehbA & gthp<0.05). PC 1 100
TF HE] 429% #eHoew 718t

-

mg/kg bw.& FF3 1
THp<0.05).

A Z2AA Aol FEE(150bp, 40T)°] adiponectin B3 Z7}sliti= AL
T AR

e m
r
)
=)
ru[o
ofd
ElJ
ol
ol
r1r

o] gk
- =2

e

18 ¢

16 | a

11T

HFD + HFD+ PC1 HFD+PCYT HFD+PC2 HFD+ PC2
catechin (20 mg {100 mg {20 mg {100 mg
B.W.} B.W.) B.W.)} B.W.)

14 F
1.2

o8 }
06 |
04 |
0z |

Relative ratio to control

19 61. Effect of supercritical pine cone extracts on expression of adiponectin in mice fed
high fat diet.
All data are presented as meantstandard deviation. Statistical analyses were performed by Duncan’s
multiple range tests after one-way ANOVA using SPSS software. Differences were considered
statistically significant at p<0.05. NC; normal control, HFD; 60% high fat diet, HFD+catechin;
catechin 100 mg/kg b.w., HFD+PC 1; pine cone 150 bp, 40°C, HFD+PC 16; pine cone 300 bp, 70°C.

(5) Real time PCRe 23 FAS %3 =34

ZYA 3tEol FEEo| AEFEY Awx3 U FAS ) uxE= 948 RNA &5

7] #1389 real time PCR-S AAd Aaye 19 629 Zrh

HFD® S F3F3ste 1§ol NC Z2Fd A8 1504% foldoz =781, PC 1 20
mg/kg b.w., PC 1 100 mg/kg bw—% THES 1§E HFDTS 333 28d ns =z
87.6%, 89.2% frelH oz 743, PC 16 20 mg/kg b.w., PC 16 100 mg/kg b.w.& &
3 1% HFD & 3% :Lgoﬂ vl Z+zb 91.6%, 89.9% HFoHew ZAasar
(p<0.05).

metA 2QA FtFol FEE0] FAS 24
1=

o] gk
- =2

m{o

FAHoR ZAATE A

S
ml
32
32

(6) Real time PCRo] 9|3 LPL @4 =34

Z2UA BFol FEEC] AFFEY AWxz W LPL 2dd mx= 38§ RNA F
AA A3t $18+e] real time PCRE AA3 A3= 19 633 2u}.

HFD%g &#ste 250l NC 2%l "8 foddexm ZFskstdia, PC 1 20 mg/kg

M
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bw., PC 1 100 mg/kg bw.& ¥F3% 25 HFDYS FF3 189 vja) Z+zt 76.3%,
16 20 mg/kg b.w., PC 16 100 mg/kg bw.S &&3 1
) 2+t 76.3%, 789% o H oz 2F28H tH(p<0.05).

ot 2AA AkFo] FEE] LPL 2dE F4oE ZAaAE AL Fad & 99

a3

35
©
= 3 a
S
W 25
2

2
1=
=
™ 15
1 5

b

2
B
< 05 c < c c c
- H e _mm

" e

NC HED HFD+  HFD+PC1 HFD+PC1 HFD+PC2 HED+ PC2
catechin (20 mg {100 mg {20 mg {100mg
B.W.) B.W.) B.W.) B.W.)

19 62. Effect of supercritical pine cone extracts on expression of FAS in mice fed high fat
diet. All data are presented as meantstandard deviation.

Statistical analyses were performed by Duncan’s multiple range tests after one-way ANOVA using

SPSS software. Differences were considered statistically significant at p<0.05. NC; normal control,

HFD; 60% high fat diet, HFD+catechin; catechin 100 mg/kg b.w., HFD+PC 1; pine cone 150 bp, 4

0C, HFD+PC 16; pine cone 300 bp, 70C.

25 r

15

fJIiLLu

HFD + HFD+ PC1 HFD+PC1 HFD+P(C2 HFD+PC2
catechin (20 mg {100 mg [20mg {100mg
B.W.) B.W.} B.W.) B.W.)

Relative ratio to control

1%l 63. Effect of supercritical pine cone extracts on expression of LPL in mice fed high
fat diet.
All data are presented as meantstandard deviation. Statistical analyses were performed by Duncan’s
multiple range tests after one-way ANOVA using SPSS software. Differences were considered
statistically significant at p<0.05. NC; normal control, HFD; 60% high fat diet, HFD+catechin;
catechin 100 mg/kg b.w., HFD+PC 1; pine cone 150 bp, 40C, HFD+PC 16; pine cone 300 bp, 70°C.
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ot} AAEFS o] &3 in vivo TEA

to

T 715 53 {7t

u t

1) 23EEY Asas, Frie Adx4 ¥4 Ag
AH717F 8F B FFol FEE0| 60% high fat diet(HFD)& 233t C57BL/6] A<
3, F719 Az YA 9t vX e 4%S 4398 A3E= ® 563 2.

AT F9 AFHeE 85F H<F high fat dietE :6"1:1?:5} IFE°l MCCeHe &F3 OF
(Contro,MCC)el]  H] qog AFol FrhE nlgre] FEHULS FAsgnh
(p<0.05). AFHstFo] HFDTS FF% 1§ &) 7belzl(catechin 100 mg/kg b.w.
positive contro)& FFE ZFFH AFo] FEFE low (20 mg/keg b.w.)® high (100 mg/kg
bw)E 58 2FAA A7 0.7%, 5.7%, 162% 24 02 7+ 84 tHp<0.05).

ZHliver)®] 7%, HFDE FF% IFE°] MCCHE 189 vl&) §9dom =7 st
(p<0.05). 7HHZ1(catechin 100 mg/kg b.w. positive control)& ZF3 21E.& HFDWS I

35
HE IF vs) 29.2%7 4 Hp<0.05). Aol 2E2E low (20 mg/kg bw.)E TF
%< HFDTS 5% 280 vl 21.7% Fodoz 2asgAnt, A4l 258 high

(100 mg/kg b.w)E FF¢ IFANME HFDWE 538 284 ¥& 47% 2astgout
T A QL Aol 7t e A &k tH(p<0.05).

W A2k (white adipose tissue)9] A9, HFDE 23 2
FolAom =789 (p<0.05). FHHTS I 5% 3
bw.)E FFE 21§ HFDWS T8 18] 03 °
Aol zpol7b A €gtth(p<0.05). % o] %% high (100 mg/kg bW) T
FoAME HFDTHE 5338 184 Hs) 2 +

% Ao R 43T (p<0.05).
Wb v § 5 mles mdd A &P%\"O] FZF 100 mg/kg bw.& A3 @A 4L
Fodoz AN E 237 Y-S At
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(2) A9 lipid profiles¢} leptin level=A

bdol FEES A A¥sEe ¥4 AA(TG, TC, LDL/VLDL-C, HDL-C) & %3}
TEY IF2 MCCHe FFF 15 Hl8 fodezm Frts)
R, 7HEZ, AFo] FEF low (20 mg/kg bW)Q} igh (100 mg/kg bW)E 2Ed 18

T TEFY 2FS MCCUPO J—:Lsm j_'r‘oﬂ Hl 3 f< @9_3 713t
i, 7H7, Akgol FEE low (20 mg/kg b.w.)$ high (100 mg/kg bw.)& 333 188
HFD®HS &3 25 vls]l 22 43.3%, 45.5%, 47.2% Ao 2 742319 tH(p<0.05).
3%, HFDTHS 5% 2% MCCRHE F53 289 B3] 203.0% §odo=z
78R Hp<0.05). 7 e, Atdo] FEE low (20 mg/ke bw.)E FF8 18L HFDyH
S Tud I2E v8 4F 40.0%, 52.8% FAHoE ZAsd o) Ado] FEHE high
(100 mg/kg bw.)E FF3 1HL HFDTE FH3F 2E & 15.9% 72397 £9
Al Aole YUERA] & R THp<0.05).
HDL® %, HFDWS FF3%
245 Hp<0.05). 7HE 7], Aol %% low (20 mg/kg b.w.)®} high (100 mg/kg b.w.)
g %T}f& %< HFD®E &3¢ 25 #al 2427 113.3%, 113.0%, 112.8% fold o=

LDL/HDL ratloJ 3%, HFDE I &% 1§82 MCCHHS 333 28 vla) §oAo
2 229.6% 7‘7}0}»\3’— 7)€ 7] F2E low (20 mg/kg b.w.)®t high (100 mg/kg

bw)E HT I1FS HFDRE 353 180 vls) 27 484%, 25.8%, 54.8% S-oA o=
48 tH(p<0.05).

g4 leptin level® 4%, HFDT-E 3FH3 2180 MCCHE T3 18 vl& §98o
2 7735% F7 ks, 7Helzl, Aol & low (20 mg/kg bw.)E FFd 1L HFD
& FFeE 25 vlE) Zh2h 139.57%, 169.32% oA 02 F7tedtHp<0.05). AEe] =
+ high (100 mg/kg bw.)E FTF3 152 HFDWS FF3 289 03] 6.2% 42314
W Fe) Al Apole UERA ek hth(p<0.05).

oA, vk fE vk R A Rfo] FE2EL EH TG, TC, VLDL &FE #94
OS2 v vbH HDL# leptin e F9Zog Z7hA17]= :

o
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(3) Real time PCRel 93 adipogenic transcription factors (PPAR-y, C/EBP,
SREBP) &4 &34

zbgol FEEol HAPFEY AWE3Z U adipogenic transcription factors (PPAR-Y,
C/EBP, SREBP) 2&d] wX|= 4&F& RNA FFolA Fsr] 96t real time PCRE
A A= 19 649 Zoh

PPAR-¥(peroxisome proliferator-activated receptor ¥)¢ 7%, HFDYS ZFgE3 182
MCCRHE &g 28 sl 1455% fol&doz Frlstsla, 7t
(20 mg/kg b.w.)¢t high (100 mg/kg bw)E FHFE 1FL HFDUE I3 284 44
Zzy 74.2%, 68.6%, 715.0% Fod o2 743 tH(p<0.05).

C/EBP(CCAAT/enhancer binding proteins)®] 7%, HFD¥S FF3d 18L MCCUHHE
SEE 2F VIE 1276% FH o2 FUEI9 A, JHH 7, AEo] 2FE low (20 mg/kg
bw.)E FH3 1EFE HFDWHS TF3 189 v3) 2172k 96.0%, 38.7% <Aoo= 7+as)

A Hp<0.05). 2tFo] F2E high (100 mg/kg bw)E FF3 1§ HFDWHE T3% 2
wol B8 1115% 7kt ovt o8 Aol YelA] &k th(p<0.05).

SREBP(sterol regulatory element binding protein)®] 7-$-, HFD%& 233 182 MCC
Rhe FEE 2F HlE 149.3% F AR FUMEA A, JHER], ARol FEE low (20
mg/kg b.w.)¢t high (100 mg/kg bw.)E FHF3 1858 & HFDWHS & =
80.9%, 63.1%, 72.9% relHo® 74 AtH(p<0.05).

wetaA BkEo] FEE©] adipogenic transcription factors (PPAR-y, C/EBP, SREBP)<
2dE FUHoR FAARSE FAT & Ao

ol
ok
8
o

R
=)
N
-
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140 |
1.20 |
100 |
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Relative levels of
SREBP/GAPDH mRNA

020 P
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19 64. Effect of pine cone extracts on expression of adipogenic transcription factors
(PPAR-Y¥, C/EBP, SREBP) in mice fed high fat diet.
All data are presented as meant*standard deviation. Statistical analyses were performed by Duncan’s
multiple range tests after one-way ANOVA using SPSS software. Differences were considered
statistically significant at p<0.05. MCC; Control, HFD; 60% high fat diet, HFD+catechin; catechin
100 mg/kg b.w., HFD+PC low; pine cone 300 bp, 70C, 20 mg/kg b.w., HFD+PC high; pine cone 300
bp, 70C 100 mg/kg b.w..



(4) Real time PCRel ¢]3 adiponic enzymes(FAS, LPL) &3d =

o] FEEo| AFFE2 AW=Z2F Y adiponic enzymes(FAS, LPL) &0 ©] x|
RNA FFolX #2387 98] real time PCRES A8 Ad:= I3 6
FAS(fatty acid synthesis)?] 3%, HFD9S g3 182 MCCEHE 233 184 ]511

o
o ofy

o
jg

e
—E' oft

184.3% Ao x Frtstgm, 7M7), 3ol FEE low (20 mg/kg b.w.)9 high 100
mg/kg bw.)E FTFI IEFLX HFDUS F3Fe 284 vla) 27 61.8%, 61.1%, 55.0% &
Aoz 7+A84THP<0.05).

LPL(lipoprotein lipase)®] 74-%, HFDS FE3 2% MCC¥E 33 2Fd u]3)
1633% Ao Frbetda, FHH, ZAEo] FEFE low (20 mg/kg b.w.)¢} high (100
mg/kg bw)E FTFY IFL HFDWHE 5% 25 8] 247 98.2%, 83.3%, 82.4%

o]d o2 7+46% tHp<0.05).
wEtA Argo] FZEE0] adiponic enzymes(FAS, LPL) @& §odo =z 7+AA7]

2 BAY 4 Y

i

Al



250 ¢

2
r " b
oo | b
i | | I
0.00 . .

Wiid obesity HFD+catechin HFD+PC low HFD+PC high

g & &

Relative levels of
FAS/GAPDH mRNA

g

=
g &8 3

£E8E3d

Relative levels of
LPL/GAPDH mRNA
[=4

[=]

o
i
1=

C
C
C -

wild obesity HFD+catechin HFD+PC low HFD+PC high

0.00

71§ 65. Effect of pine cone extracts on expression of adipogenic enzymes (FAS, LPL) in
mice fed high fat diet.

All data are presented as meanzstandard deviation. Statistical analyses were performed by Duncan’s
multiple range tests after one-way ANOVA using SPSS software. Differences were considered
statistically significant at p<0.05. MCC; Control, HFD; 60% high fat diet, HFD+catechin; catechin

100 mg/kg b.w., HFD+PC low; pine cone 300 bp, 70C, 20 mg/kg b.w., HFD+PC high; pine cone 300
bp, 70C 100 mg/kg b.w..
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3.2.10. GLP 7182 ¢tAA A F

GLP71#Q (F)vlo] L ExdEo A T3 72 d&Boz Afgsigon AdAaxr 2@ AL o}
7}, 2QARFolFEE(SPCE)9 ZAE % Dehydroabietic acid®] =249 2 valida
tion @ <A FAAFH

1) A28l A% (System Suitability)

QC A% bug/mLeY TEE 63 8 =A43 A3 9 =HA I} retention time] AUAL 2z}
ZF 0.30 2 0.09%=2 g5}

2) 247 (Linearity)

EFEY 1"20ug/mLe] 5% HHAAA 43 AFxAe AaAAF r 1000002 eGSO
w, ZF HdAe] 0dA A AL 0875 T 10240%E, 7TUR =4 98.487102.00% %
At
3) Eo] A (Specificity)

EESELE E40 SR A4S Yedglen, o5, 48 2 2YAst EFEEA )
e S FE AR AEHA Ut
4) A WA S A (Intra-day Variation)

125 % 400mg/mLe] FEAAM AFEDS AEAHL 10175 € 10627%=, FLA L
2.01 2 068%= 2= )
5) EYd oA A (Stability of Stock Solution)
AAE AL 4N 9@ IFR2AGSTIC)A 797 5 ZFEAS QC FEE
ZAS AAAS B3 A3 10034 H 96.70% =, UL 008 2 211%= E
6) Autosampler ol A2 <4 A (Stability in Autosampler)

ZAE 125 9 400mg/mLe ¥EE autosampler WA 15A17F W% & oty Ae dols
A 275 %] 3 M5 LS 017 2 094%%, AEUAAL 169 2 053%=E o= o).

7) 14 (Homogeneity)

FAE 125 2 400mg/mLY BEdA A= == 9 35
101.64 ¥ 10659% =%, FE AL 1.36 % 0.66%= FlE ).
8) ¢4 (Stability)

8-1. A& 4A17F <+ A

t
s

O
ﬂ
32
kN

FAE 125 9 400mg/mLe] F5F AdA 4N Bk X F e A A
ZA AT 7= e HMEEE -127 @ 038%E, AUAHL 086 L 058%= Folx gl
=3

8-2. ¥ 747 kA A

ZAE 125 2 400mg/mLe 5% &
g A3 =4 AF z7lwsd o A
ghel= et
9) QC(Quality Control)

WAZAGS5T7ICT)NA 747 g 5 AL Fal
EEL -449 2 -838%E, ALAL 612 T 301%%
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(SPCE)¢] &A1& % Dehydroabietic acid®] & EE4

AA 10172 2 480% TelE g},

=

=

QC A& bug/mLe =& 4 Fa7 Al 33

A 10264 2 1.36%=, 794

i
= o ~ Tor ol
— o 3 H_m = " T
b B on R w” x o= T 0 L% in @ . <
io < = ﬂ_ol ‘Dro Zﬂ oy . E_l mu\ . ﬂwl o w
— 0 - o P 7 Ty o 3
g 03 < R o & -y iok ~
= W i+ < . & o Ay © " W <
£ g © MK w 9 ) i o g
S - B - Ay 2o o N 27 10 4 L m
S o W il B < 5 H 5 X - &
S oo - o T W © =) ° 7 N N oo — o
=K 11 ,no_.u oF To ﬂv‘_ ET &lo c.r: ~ —— m 0 %
SANE) RO R < UGN N < A UG <
1 o T N zymﬂ X0 ¢ o < G T T =K
S gEF wr L . A AU
e En oAb ypZsm L @ 5 T E BT g
zun S = EE @I EE L 5 "o RTS8
7T 0 o 3 W K W = & —_ > e W rh — 3
) o o 2o W OB A m it
e Lo 0 ok Jl T ) - o mo — . -0
\n,.M " % m < g .~ . _ N .3 H%l mo | W N o| e = Ao S —
g® 00 @ = S xmEwa = é i S ME S B
o 5, =T wa < g a =N I iR
O = oy AT - R o o @ >, 5 < W T > R
= ol = N = o ST ) o op w < T
T = m E._tua__ond. o i~ To g wm S iy
Zo _l/L W @ - w o = < W oon B do m,ﬁ.o o N T g lq =)
il i~ g M oo N B N 3 ~ B S M oz 8 o}
e B 3 1 T e S - TR Tare oF
B R A ~ %Efﬂrﬂrol%o—ﬂ%% g e B VR I = @ 2
T Mo Ao 5B & by, B BC WK o q
= % W oo ™ W% o+ B e B N oy « < JooR = 2 =K Ao
= & A TIEg kX 8 T 70
o o — 7o L o= WoRE o N pw < S ® NS o i
N a, w _.,m_' il o T i/ K T gy X mb @ el . - - k m ¢ e
—_— '] —~— R - N - T -
B gy 4t *¥Izp s T T § FoE- .
J _ n =% oS AX 2 ® S ~ o
ol ol ~ " o o= MRS &) _ o . PR o~
U mnw mﬁo%mu%#mrﬂaz 7 mﬂ%m.%ﬁmra C =
- = Mir s wEx Py L @Efﬂnqmm@z% Xz
w o O s SHRgr LT T T o i P e ETEE g ow e o
i o < NE IR oy ! I Re C_qrouoo,.o1
s _zﬁ mﬂc_d. ﬂﬂ%zwwwﬁmxdwﬁ _szH ?%%M%uﬁmﬁm%%@z&
O_L o wz_l 1 il my ~EK =n 0 o P 10rU =y ET Eo Ayl — Hpo \.ﬁ_moy il
oL o B o = R N o T, " o _ N ™ pal
T i s Mﬂ%%%&%%ﬁ% wﬁm O_Lﬂhgﬂewﬁﬂ%mmﬂ;ﬂﬁﬂ
Topars — B = e = = o ~ ~ X Noey X
oo o)/ o_LL_.pol%gmnﬂaﬁr.suW A= Wﬁﬁ%%@%?@ﬂiﬁ
gy & ) umo71Aa 3.._Ool}A,N.x o 7_,¢,_J.ﬂlue_|§ﬂ:ﬂ
T o WO N8 enT MT wanzTEHT s .
BN i_ﬂ,w.ﬁéo_a%m&__%oo T O °2 90
o N
o} . o) O ©C O
o T O ©

- 151 -

o]
O AFZ4 A FA 2,000 meg/ke/day T ToNA &



At ed HA 27, &5 2,000 mg/kg/day Fol T dzetel FAsELA (ALP), 2H
oleld (Crea), FEdULHE (T-Cho) B F3A 2000 mg/kg/day Tl ddard4
BUN)9] &7} & F7F Ao #&FH A

FNFFEAH AR, &5 500, 1,000 2 2,000 mg/ke/day FoATAM 7+ B Ao Ao/
t T&Fol S§FAEA F7F Be FUHE Tl BREHA.

AR GAAAN 4%, 45 2000 meg/ke/day FATAA ke wgky widg) (diffuse
hypertrophy, hepatocyte) &=70] #&H o, oj2|d 242 AFEH 9 dalatgd Qg
A& Wstz Adsin.

oo, £ AP sl 2YARFIFEE(SPCE)S ¢ Ao 4F7 vHE A7
o4 A3, AFER Folok B¥E AR dF 2,000 mgke/day £FAAN AFF7)
TH), €FEQEATGEA g Fdetdd (£3)9 FUh ¢4 500, 1,000 2 2,000
mg/kg/day 8 %MW-‘E Adoted, FEA2EE, F 2 A FA S FFEHR
oA, 135 hE BTl SAAFAAE 2000 mg/kg/dayE nEFOE HAST FH
3.2 3t 667 ‘3—! 222 mg/kg/dayE FTE&F R AEFLE HdAse Ao FFE ZoR
s

3. BFVRFASHAY + 4F HEAF(A=-AT)

£ AE2 45 Sprague-Dawley HE=E o] &35te] APEAY 24ARE)2EE (SPCE)
2 13570 9 E B35 Al JeguE SA0EH 1 ¢dAdS Fobsta, 45719 B TS
dAste]l SNt 719d o7 E sy Hste] AAsA

FTAe AYTD 222 667 2 2000 me/kg/day) 374 &% HETF (com o)l 4TS
2 sta, &g &5 ZF 107k el 1372 vkE A Rl B3 549 719y oie
gst7] Aste] iz 2,000 mg/kg/day Foldole &4 7 5ubaly F7bsto] 45719
5| 571 7He T

BRI 5 SR E, AFSA, AABRAAF 34, 9gd A4 € =4S A4
SR, B2V Fr F I D QA HA Fr) S, 21 2 25954
ALE et T

= Al"elA, &4 2,000 mg/kg/day Tl F 8 wtale AREE (£A vty € ¢
A 3rka])o] A s T

AN B A, FA70 A AFEH FATNA T AT Fdo] &TAAA
QA #FE AT 2,000 mg/kg/day FolT el &g AIGFEAAM AMEEY] W AsHH G
o a, ¥ #Ha, ALY, 9, BEFASE, AAKFE, A2AE, B Hgut dn F
Aol 24, FEF99 9_°§ %‘01 HEH A

AgSA Ay, F971d $3 2000 mg/kg/day FATAA AFF7rAA (Fof 1359
WAool izl vate] oF 30.0% W)E UERAA L, 4F 3 EI) T 2GS
Btk gAdMe Fo] € B BT AFHe A9 ] ol B&EHA .

= A
ABRAAEF 24 AF, T 2,000 mg/kg/day Fol
2 AR, AN AIRHA LY F7F 2 F714 3] BAFEUD
2,000 mg/kg/day Tl EFolA Al d# e F7 2 Fr17 ko] #2bE Qo
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AFEA HAF AR, FAET L BT BTN AFER Fog
] OJ—O}-];}_
@A AF FAYLY g 667 2 2000 mg/kg/day F
mg/kg/day FATANAN =&l F/EE D Tt} wnFe AR ¢ Jiﬂ 742 =] 2
o}
A AAL 2, FAFTNA HEFLS (WBC), 8435 (PLT) 2 #AH T (Reti)
7} &4 2,000 mg/kg/day FolTolA, TAZAMET (NEU) 2 g3 (MONO)ZF A
2,000 mg/kg/day FoAolA F7HsAL, AEFS (RBC) 2 FRSHEZHEZTG2EAZL
(APTT)e} St 2,000 mg/kg/day FoiolAx, @84 % (HGB)o] ¢ 667 mg/ke/day §
o 2 g 2000 mg/kg/day FATANAM, SIvtEIYEX HCT)7F &5 667 2 2,000
mg/kg/day FATolA, ZTEEEN A (PT)o] &R 667 2 2,000 mg/kg/day T oo A
Z28kglth A EFAA, HGB 2 HCT7F 914 2,000 ma/kg/day Eol o)A, BFAH 74
4 MCV) & J#88F8 2229 F (MCH)ol ¢ 2,000 mg/kg/day FolTANA Z7}3)
R, Retizt &b 2,000 mg/kg/day Foldol A 7438t 3ich
gty HAL AR, FAFETAAN dEhd oluer|He)qas (ALT), ¥Zed FAs
Al (ALP) 3 ¢ (P)e] ¢+ 2,000 mg/kg/day FoldolA, ddasrra4 (BUN)JL A
BTT Study No.: B14236 Draft Report - 9/249 -
667 mg/kg/day ¥ 4T 2,000 mg/kg/day FHATNA, A el (crea) ¥ =4
(T-Bil)e] &< 667 2 2,000 mg/kg/day FolTolA, EZH2HE (T-Chol)o] ¢+A 66’7
mg/kg/day 2 ¢ 2,000 mg/kg/day Foiwtol A, ZE (Ca)ol ¢ 222 mg/kg/day &
T3 & 667 2 2,000 mg/kg/day FATNA T FETAANE P 4 2,000
mg/kg/day FoATAA F7Fet3 o
A715F 54 2, FAETAA AFY HAdg 2 FiF el o5 222 667 22,000
mg/kg/day FolLodlA, 7+ Ao @ AFHo] I 667 2 2,000 mg/kg/day F ool
A, B 2 Rae) "oy 2 AolE ol ¢4 2,000 mg/kg/day FolTolA 24 2 =
74, Abg e dd 2 AdiE @] 43l 2,000 mg/kg/day Fol oA ZAE e IE
LA ME A, 3 v 9 B A e AiEEe] ¢4 2,000 mg/kg/day F 7o
A FHEE 9 F7hE JERIAY
4 Ay, FA of & 2,000 mg/kg/day FATANA AFe] AX A dEY £ 2
2 e WAe] AP, 4A 2000 mg/kg/day FolToAA IR 74 F, F
149 Fdi7F #2=Ac 387 49 2,000 mg/kg/day FolFAA A
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ANEED 29A%E|FEE(SPCE)Y FHAEAE] FHAAS 3~
dahit (TA98, TA100, TAI1535 % TAIS7 #3)3% EYER @
(WP2uurA(pKM101) TF)& o] &3t tiAlE s EA1s 2 &35t 4o ds) 47
AES I

EAIRSY HugHFe HAS] Y8, 5000 ugplate® HuEFo R dm, olst v 4%
1,250, 313, 78.1 ¥ 195 pg/plate® SFHAHAPE HAAI A AFEH 93 BSA )
7} HALE A &Rl st e TAIR w5+ 313 ug/plate ©]4, TA100, TA1535 2 TAI537
T 781 ug/plate oo, At stEASEe] TA9IS, TA100, TA1535 2 TAIS37 5
v 313 ug/plate ©]4, WP2uvrA(pKM101) #FE 5,000 ng/plated A #2= ot ojALEA
shi]EA 8] WP2uwrA(pKM101) 5ol A = A58 7F #2252 oot

weba, ZAE e S otget Zo] MAAIAT B, SANRT 2 FHURT

st

fjo

e

N\

=59 59 mix 22189 & F(ug/plate)
TA9 /-~ 313, 156, 78.1, 39.1, 195, 9.77
. 78.1, 39.1, 195, 9.77, 4.88. 2.4
TAL00, TAI535, TA1537 ¥ 313, 156, 78.1, 39.1, 195, 9.77
- 5,000, 2,500, 1250, 625, 313
WP2uvrA(pKMI01) i 5,000, 2,500, 1.250, 625, 313, 156

e

A2 fel BAY) 2t BFe BE §F) o)
qozel og 23 2em, $FEAY FE A

-

2AE A%, AGBATIAE
A BARelgRUSE &

A gsret.

2 #Eo U FYRRTY BAMFRUSE SYURTH vwste] 2ujold AR
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v 2YAREF N FEE(SPCE)Y ERF WMIFALE o] 83 AAAZAF

O ANEEZE AARFOIFEE(SPCEIY FAAY 24 FFE AEs I Y89

Chinese Hamster Lung (CHL/IU) | %A Z & o] &3to] A A o] AAH S

O EAIRSY HZE&EFS HAsty] Y8, 5000 ng/mle HugFoz g, 2500, 1,250,
625, 313, 156, 78.1, 39.1 % 195 ng/mLE MEZFHAAAE S AA 3 A3 FA XA
o AtEA SuEAS 2 EAlE, AE&HE e A s EA st A EEHo] #F
H AT 50% MEZ29A 4% (Inhibition concentration 50%: IC50)& A& e A3 A
AP e AL B EABHE 1914 ng/mL, EA8HE 4247 ng/mL, A&A ] A}
A 3kn| &4 8= 131.6 ug/mLol i)

O mebA, EA P &F2 otefioh o] MASAT T3, Zzte] A AL ] SAhE
T R FguELS AAF}AT

Ag S9 mix Ao AT E PAE F(ug/mL0
_ - 100, 50.0, 25.0
} A 7FR ) , 9.0,
A n 215, 108, 538
A&AH Y - 70.0, 35.0, 17.5

O EAGS A3, SAAHe dAEAgnEAs 2L &4, A& Ee YA EA )
EAlstol A FAMA o) FE M AL EERNEE 5% BRo R, FAA o)A
A=A gFtor, &4 A
O Z+ AgAEY FA=
Wz HaA] FAGH R :
O ofde AFRERY £ APzAsdA 2YARE)FEE(SPCE)S A oS Suts)
A = Ao Z Bt}

O ANAEZ ZAAAENFEE(SPCE)Y vl$2 5 A

9
§3tel @3] AT Tlse AEsAT
% 8%

do
_(‘)L
s
i
@
=
o
I
o

250 2 125 mg/kg
< A gk

O WA, BAge Hue&FL 2000 mg/kego 2 i, o]s FH] 28 28 (1,000 = 500
mg/kg)®] AEEAFLE AT T3, SAUETAE com oilS, FAHURTA=
Mitomycin CE A A 3s}5t},

O AAAZAZL 44
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T (PCE, Polychromatic erythrocyte) % 2 &
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e YdA
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Microcrystalline Cellulose, Type: PH-200, FMC BioPolymer)& %
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3719 FEe LHT AFo] dRENEH HFE BRUE AF KgE Axsr] Y8 20HE A 2
/\ X i)

) =1
7 A5 ii“ A (A/Kg) | 8% Kg) | B9 (D)
FA 5
2944 F& 3.7% stEo] B 1,000 9.58 9,580
A A 95% 95% o g2 2,150 3.54 7,621
s ; 05% ol BrE 2,150 222 4778
=R S MCC 15,000 0.34 5,051
Z9A 3tFo] FEE BT 1Kg 27,030

FFol AWIEAE 242 25T P9 92 P49 AFoaw Avdrz 27 4,
A AEL AR W] AE U wUH A7) ade. 23 433 By

ol ot 297 328 34 544 ofr] ¥3% PR 23F0] ol nz o)
N1 A G Tl LB A% BRG] S0 Hrm, AL P
(MCO)E ol &% 7% wue 338 Peaun
AAY ZYA AFol 223 MCCO M&E 373 4602 do] B3 A A3, 379 49
%0 959 454 BT

lo, ¢
ol

o

ooy
o= B g

]
fet
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e off M

=2,
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S

5% 8o 4¥o] nPAYoluE AAAE

y B2

AA AAAEAIH 9
APoE AFS B=E

& A% 24 AYIE A nNAPES LYIZ A7 PHA A

)% %2 (SPCE) 100% %713}
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dEFE 2487 e GLP 71#elA iy Addn HH%

YFATFE WA/ DA, FEE) MA RS AAH) A3kl AP Q7o Bt
#% H9E

21.5g BW)dll ZtFo]l+E2E S 100 mg/kg BWE AHAANAS o, A5, A4 L
Ad Fxe HMIE FASPE. rat (13F)0 AFo|FE2ES 2000mg/kg BWE A3 A
o, stol 25 %9 FEAFNOAEL)S £ 222mg/kg/day 2 %A 667mg/ke/day o 2
F 2 ALHOR HASE o] FTF A2 AdF] 100mg/kg/day® HA . AHE
NA A Lol HE3= &FL US Department of Health and Human Services Food
and Drug Administration Center for Drug ¢ “Guidance for Industry -Estimating the
Maximum Safe Stating Dose in Initial Clinical Trials for Therapeutics in Adult Healthy
Volunteers (2005)” &, 529 HAIAFS AlFY BZFoz2 #H3stE= 324 (Human equivalent
dose, HED)*l 2A3te] el 4 Yol BF A% (60 k)& weistel HAZFS 84sg
Su.

Oh FFA 49 EFE AT

QA : 68kg, A% : ke

- ¥ BT 615 kg - B ATNAE 4 BE 8T 5 odE 60 ke FOR 4ABL
YA

(*}) Human equivalent dose (HED) ¥2o] W& AZF (kg) & DoseE AA
olgff Fao] wet HHAFS 4AHL F+ 9.

Table 15 Comversion of Animal Dusts 1o Human Equivelent Doses
Based on Body Surface Area
To Convert Vo Coverl Annal Bose in mg kg
Antrmal Dose i w HEDF in mg kg Either:
S pegies mgkg to Dose in Divide Multspdy
mg o, Mubiiply  [Aremal Dose Byl Animal Dose By
ey l»-.iﬂ
Flumian I
Chitd 20 k" %
Mot 3 123 LR
Hamster & T4 43
Rt ] b2 hib
Forret 7 53 L]
U TN N ¥ +é 32
R ubibvil 12 3 (54
Doy Ry L& 134
Primates
Monkevs' 12 3l 132
Marsset [ 6.2 d.ln
Saputee! moakey 7 33 319
HBaboon Al 1 13 58
Miviuepig by 1.4 0.73
Miri-pig 33 1.1 .95
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Farmula for Doss Transhation Bazed on BSA

Animal Km
Human Xm

HED (mg/kg) = Animal dose (mg/kg) multipliea by

Table 1. Km values for various species according to FDA Guidance for Industry (EDA. 2005)

* HED (100mg/kg in rat) = 100mg/kg * (6 kg/m® : 37kg/m?) = 16mg

(th H#A% 24
Human equivalent dose (HED)el] ul2Z% x|
=9 % AT AT 60 kg 9 Ao MAHE

SARAME 1 #A T BAFoIFEE 225 mg

fo ol
=
Q
ofl
=)
m

K

=2

960 mg 4& &
o}

o
i)
Jo
ol
li]
32
rir
>,
o
1>,
il
flo ©

‘?\°

A FZFA
Ned 550mg
ORI ARE(1R&eF 5_\“’8_—0] —T—%% 225mg $H)
900mg stFol F2E A3
N 2 L
29 60 A 550mgx1757 &/, Z+ 284 AF
(=T= 5d8A AF)
1919 125 (84Y) 2o e |4 ex84Y = 336/ &
Nelld 8%
A ST =T
20 i i
% mg/cap. . % mg/cap.
Ao FEE 40.91 225.005
o Ff 59.09 324.995 100 550
3 A 100 550 100 50

& 3 (%)
At (=) 58.45
=2 A" 18.31
Y=Y EY 21.13
FUEA A 2.11
& A 100
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3.2.12. #AF AAoANA FAFol FEZ HAFHAI AAY 2Ad WXE F584L A5
A 125, F49 aA, o599, dddx A LAY

7b. AFA P

20161 24¥ 26Y AIUstug e IRB 98 wgton JAANIAE A% 2
Bt 49 26928 23A8YS AZERFU

9¢ 29¢ AA7HA 104HS ~ , 9598 0] enroll HAFUTH HLA7HA] 1=
238y A4S T ggA gL HFA%HD}. 2389 ¥ enroll7}A] 259 7|70
A£8HEZE 108 FEEoE enrolle] 25 985" Aow dAgUT

713k

o

al

it

4. dyddARgad

@A enroll Hol e wiAdxte] Bt A#WL 295400 o o] Z+z 2624, 33549 U
BMI #3t-& 2760 o, o Z4z} 27.3, 2659 Ut enroll WAt 5 drop out 19 109 ¢
yh

A gt 109 F9% enroll MER IREE 125 o) 19 BAL =
2 Agom dstn Yy
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Instrument HPLC system
Detector UV detector(225nm)
Column Cadenza CD-C18 3um, 4.6 X 150mm

Mobile Phase A : DW(20%), B : Acetonitrile(80%)
Injection Vol. 5ud

Run Time 30 min

Temperature 25T

(6) A

PK-El AFA s =ug/mD) x AGERHAFmD) x EEFTE
T =
(mg/g) Al B A H #F(mg)

AlEH S (Method Validation)2 Y AAEol3252E F PK-El19 &
Fojxl 24 A @A ste] HPLCE o|&3dto] £, ATslE A
st Aol vk BAYe FEAE AFE7] A8 Sl A (Specificity), A4
(Linearity), A1%9 244 (Sample Linearity), &4 (Accuracy), 24 (Precision), H$
(Range) ¢ &5& HESJoH Eolde HPLC BAA 724 7HRetention timel.Z 7
E)o] ¢ 10& el PK-El peak’} H&EH U, AAA (Linearity) & ZEEA7 A2S 67
FER 3WME AAY A, gFEEAoR oF 15470ug/mLE A R=0999 lglow Ag
= 707280ug/mL 9ol R*=09992 #<lstth A B % (Accuracy)E 3 4& (Recovery) S &
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- Oil red O staining
- Glycerol release assay

In vitro 48& 3 3tkol |- A Al #o ghe EHS 100
FEE 7l EF% H0t A& #% real time PCR
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- dAg o] &3 AT By
AHE FE2S €T In vivo|- gz lipid profiles &2
TEAYEES T V154 29 |- A 24N AEMUA #E A0S RNA| 100
53 7} 2y s #%t real time PCR
MAEZ o1& In vivo |- 92 lipid profiles 4]
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