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SUMMARY

< Development of food and a promising functional food material using
Lindera obtusiloba BL. >

PART 1: Korea Univ. Team of Park, Kuen-Woo

I. The Title of the study

Development of Lindera obtusiloba B1. leaf tea and natural mixture beverage.

II. The purpose of the study

Lindera obtusiloba Bl. is distributed in all mountains in Korea. it is the unique fragrant native
plant resources. The fragrant components in the regions and plant organs were analyzed. And a
process of manufacture of Lindera obtusiloba tea was studied for storage quality, dry method and
extract method. This study was expected by the creation of new income, increase of consumer use

and promotion of health of a nation

III. The content and the scope of the study

The essential oil of Lindera obtusiloba in the regions was extracted by SDE method, and
analyzed contents and components of the essential oil of plant organs. The change of essential oil
contents of useful component were analyzed. The essential oil of ginger and Lindera obtusiloba
were analyzed by GC/MSD. Compared condition combination were PE(30xm, 60/m), PP(30um, 60.m)
at 5, 10, 15 and 25C for MA-Storage of Lindera obtusiloba leaf. Methods of sun dry, shade dry,
oven dry and freeze dry were compared to find long term storage condition. The essential oil
contents were analyzed by TDE and SDE. For development of Lindera obtusiloba leaf tea and
flower tea, Lindera obtusiloba tea were manufactured by oven dry, freeze dry and roasted tea after
steaming. Sensory evaluation of Lindera obtusiloba leaf teas were analyzed. For the development
mixture beverage, sensory evaluation of mixture between Lindera obtusiloba leaf tea extract(LTE)
and rosemary tea extract(RTE) were analyzed. And sensory evaluation of the Lindera obtusiloba leaf

tea, ginger tea, and ginger tea product were analyzed.

IV. The result

The essential oil contents of Lindera obtusiloba were shown highest in Chun-Ju region, annual
branch, and period of August to September. The optimal MA-storage condition was shown at 5T,
PE 60im. No change component by dry methods. the traditional steam distillation/extraction(TDE)
was the best method of oil extraction. The processing method of Lindera obtusiloba leaf tea and

flower tea was established. The oven dry method was estimated to the best method.



V.The outcome of the study and further plans

To find physiologically active substance of Lindera obtusiloba and increase of native plant use
through establish of leaf MA-storage. To create new consuming market was expected by palatability
research about dry method and tea processing. and increase of farmer's income was expected by

development of tea product to use Lindera obtusiloba leaf and flower.

PART 2: Korea Univ. Team of Lee, Kwang-Won

I. The Title of the Study
Validation of functionality and safety utilizing leaf extracts from Lindera obtusiloba Bl., and its

structure analysis.

II. The Purpose of the Study

As an alternative medical science which complements contemporary medical science is getting
attention globally, alternative medicines made of natural substances with less side-effects come into
the spotlight. Among those, natural plants are dominant due to the fact that utility value as
medicine or functional food is gradually increasing based on its outstanding functionality. However,
it is yet to be proven that what sort of physiological vitalization function the plants contain, what
kind of materials actually function and whether it would be safe or not if people ingest. In this
regard, our team of study is to testify the functionality and safety of leaf extracts from Lindera

obtusiloba Bl. as a candidate plant and to investigate the substances for physiological vitalization.

IM. The Content and the Scope of the Study

The purpose of this study is to testify the functionality and safety of leaf extracts from Lindera
obtusiloba BL as a candidate plant and to investigate the substances for physiological vitalization.
l.study of protective effect for liver by inducing oxidation stress on an interstitial cell or rat with
tert-butyl-hydroperoxide(t-BHP), 2.study of anti-diabetes complication effect with Glycation inhibition
and streptozotocin by directly inducing diabetes on rat in vitro and in vivo. Safety test is conducted
based on normal toxicity evaluations which comprises of one-time injection toxicity and 14-days
repeating injection toxicity. Finally, substances for functional sources are investigated by NMR
analysis after refining single substance through organic solvent separation method and column

separation method.

IV. The result

EtOAc layer of leaf extracts from Lindera obtusiloba Bl. showed MTT assay shows utmost
vitalization level. When it comes to functional test of in vitro, EtOAc layer had antioxidant activity
on DPPH radical scavenging, FRAP assay, TBARS assay dose-dependently with respect to protective

effect of liver. In addition, according to result of glycation inhibition experiment, it reveals more



efficacious in anti-diabetes/anti-diabetes complication effect(500ug/ml) than aminoguanidine used as
positive control. It is also investigated that there is improvement in liver function and diabetes
dependant on concentration, which is identified in test for liver protection function using rat and in
vivo function test similar to in vitro. In accordance with normal toxicity evaluations comprised of
one-time injection toxicity and 14-days repeating injection toxicity as a mean of safety test, leaf
extracts from Lindera obtusiloba Bl. is identified not to induce any toxicity even at higher
concentration level than 2000mg/kg that Korea Food & Drug Administration notices. Moreover,
quercetin-3-0-a-rhamnoside(quercitrin) and a kaempferol-3-O-a-rhamnoside(afzelin) are confirmed to
be substances from leaf extracts from Lindera obtusiloba Bl. based on the result of NMR analysis

through separation and refining.

V. The Outcome of the Study and Further Plans

Based on the theory of anti-diabetes complication conducted in first year, we have published
thesis paper with title of “Advanced Glycation Endproduct-induced Diabetic Complications”.
Additionally, we are now contributing a thesis paper associated with the antioxidation effect of leaf
extracts from Lindera obtusiloba Bl. and the result of safety test derived from this study will be
also contributed. Moreover, vitalizing substances of leaf extracts from Lindera obtusiloba BL,
quercitrin and afzelin, are being prepared to apply for a patent.

If various functions and safety of leaf extracts from Lindera obtusiloba BLL are testified and
registered as a health care food based on the result of study, it will generate added value in

agricultural industry and enhance national competency.

PART 3: Kyung-Hee Univ. Team of Chung, Se-young

I. The Title of the Study
The whitening effects and molecular biology mechanism studies through the Lindera obtusiloba
BL. extracts.

II. The Purpose of the Study
Consumer desire increase to make quality of life better, the entry of women in public affairs and
an aging society cause consumption of whitening functional cosmetics. So it is urgent for

development of natural products, has excellent effects and safety.

IM. The Content and the Scope of the Study

This study is performed to investigate the effect of 70 % ethyl alcohol leaf and branch extracts
of Lindera obtusiloba BL. that on reactive oxygen species scavenging activity and inhibition of
melanogenesis. The observed that whitening effects of leaf extract on melanin synthesis from

UVB-induced pigmentation in C57BL/6 mice and improved that melanogenesis related proteins level.



IV. The result

Leaf and branch extracts from Lindera obtusiloba BL. showed had scavenging activities on
DPPH radical, superoxide anion radicals, and hydroxyl radical dose-dependently. Also, leaf extract
inhibited products of melanins in B16 melanoma cells and in vivo test. Especially, in vivo system,
at the dose of 80, 120 mg/kg has whitening effects dose-dependently than that of ascorbic acid 70
mg/k, positive control. Also investigated as to whether ERK activation by leaf extract is related to

MITF and tyrosinase down-regulation.

V. The Outcome of the Study and Further Plans

We patent applied for " The whitening and wrinkle improvement compositions contain Lindera
obtusiloba BL. leaf extract” on B16 melanoma F10 cells and using animal model. We are expected
to create of benefits about natural products, if commercialize into whitening cosmetic or health

functional food using Lindera obtusiloba BL. extracts.
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A1A:AL1LAR BZUT A3 R AIEREE Ha’*
(ZH 2a-¢ as

o,

A7y U5-(Lindera obtusiloba Blume var. obtusiloba)~ U3 (Lauraceae), 7325
(Lindera Thunb.)oll &3l Y94 AF o2 52 ESHo = dXxAYUNF (L. sericea Blume),
A E-(L. angustifolia Cheng var. globara T. Lee), B|EYS(L. erythrocarpa Makino), FFEjL}
F(NEW, L. glauce Blume)7F o™ (Lee, 2003), $-2uel, T, Lo L3 Fa317}
3—6m °f o]t} AW R oy, JE Ul ol ALY, FHhUTRE 7% gt o] &
H(39) o] o] d A2 Ao o] o] I& AEEA 92 s Zo] IR
3=7]19] WaEgk o] gt} AL HAyr VS HS Ao o=t /IAE Fow A

WAZE U7l wiisel] vy, dviE Ve 5‘}/‘1 150l MEV|Fo R AREEo] UL,
dA o] ¥7] wie] SRR =elal glow, Ao me ol FE F£IE AMESHH
E}ﬁf}uﬁ(% W, Linderae obtusilobae COI‘teX)E]' e R B e e e g e e R P Rl

shA|, &t HAaAA, Fat, e, s, dEFesEHE Ast 2 AW A T4 o
Fe asol Ae YA AEs st dvkar BauEa vk Fxke] 7] A BEs)
A H}ako] lipoxygenase © E3l% o] Cs—alcohols, Cs—aldehydes 59 2143+ #3F(grassy,
greenish) ¥} terpenes®} terpenoid glycosides® 7}5&3] Hb-gox AXAS= m
alcohols, aromatic alcohols &9 &5+%t Z:&k(floral), “12] 3l carotenoid 2] 2Fshilk
AAE = ko] dE3k SF(sweet, fruity, floral)e] E4S 7FAtE sx1o] B ouks
o] polyphenol A9l tannin A&l YBE =50 FEZ 7|EAdo] HolY 7|54
H 89 Arfel A EstAEe g Fow AEuiil wHojx gith AEo] WU|E
W 9 ot 322 ArCei Aol s o] A4 ¢k Af+= diF

o] ®x3lal, oy 7FA WAAHIIIES JHA I Qo] 2t A Ee e &)

AZIYEe] Af AES Hlale Age] w2, = v} B—eudesmol ¥} phellandrene ©]&}t
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1. o] &7ls FHdE 4FF 71X 9+
7 B9 8% 54 9 f-84dE(essential oil 5) FA}
(1) Ay

Zh) A9E BH

%
A 4% I D A
o

o3 3 R EAE Sistel AR AdE AAE 15 % ge A
g TFow ASAAL d3ae] 1129 e A Stk A% (4L 1440w AgE
Yol Ahg wiAIEle] U Ao AAYe] Y4 RFx QT B, B By 2 5o
g8 el Huigk AA mA = A sl
72 AAAG L Seiebe] AMPepst B WA FHOR AHOE Mol ¥
de THAAL Qe o5 AP A&o] o]Fdtrle thAa ofely 219 FAstal vk EF
o5 e Saee] FQ JFUE BRE J)Fe] HYE av Wi SuE sai
dRY PP PRATAtst BT gL oldel AR /TS ehlm FAY
& FHOE U AGY /5 £EE wEo] Wk
=9 A Aol thge] Table 1 7 2}
Table 1. Collected regions and location data.
Abbreviation Region Latitude Longitude
W Wonju 37°35.151 127°01.612
R Gangneung 37°44.868 128°00.732
U Uljin 36°52.807 129°24.960
P Pohang 36°00.122 129°17.381
B Busan 35°15.311 129°04.989
S Suncheon 34°57.811 127°30.742
M Mokpo 34°51.823 126°28.035
K Gwangju 35°10.743 126°56.779
J Jeonju 35°46.521 127°01.387
D Daejeon 36°14.942 127°16.161
C Cheonan 36°47.391 127°12.364
(4) Essential 0ild F&
Essential oil ¢ F&Y&  $%7] A%  FZW(SDE, Simultaneous  stem
distillation/extraction) & & FZ3}9 tH(Fig. 1). ZH2He] AQFH A& 3A) 75 A& FE319 0
W, A ARE 100g & AFEERI ALY 2RSS ALaT. A RE A7) W5 A}

= &
3T 13] essential oil F5 & AlF A S 2473 AAjste] AE7Ee] kS &9 F
Z g vl 2 diethyl ether(J.T.Baker, Mexico, 99.9%)% A}-8-38}% =
TE A3y, A5 A2 magnasium sulfate anhydrous® AFE3}1 3L, over night $ rotary
evaporater(EYERA. Tokyo Rikakikai Co, LTD)2 #¢} sF3te] %

o T
daoh ol Ae AFate AF FEe SHU 0, GO/MSD Ao ALt
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() GC/MSD #4
Essential oil®] A& £A1S 9)3lo] GCE agilent 6890N(Agilent, U.S.A.)E AFg3lH o,
MSD+= agilent 5975MSDE AF-&3F31t}. Inlet temp.= 230C spliness mode$1 2. W, carrier gas
+= He, flow ratio ¥ 69.1mL/min ¥t} Oven ZZA-E innitial temp. & 50C, 587 f-A3}aL
final temp. & 230C, 5C/10min &% ZFA3}A}. AHL agilent INNOWax polyethylene
glycol(30.0m><250um><0.25um) & A}-&3FA .

Fig. 1. Nickerson and Likens SDE(Simultaneous stem distillation/extraction) apparatus and using
extract system of this study.
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thz epo] ko], 959}
<= 10T o]
A 7F 2 x| H] = =
A, #A, B AAIAE FREe B2 FR USAGe viske] Ui ARle] a7}
ofatm AAGFTE Hom, FHel of HAS RO WaE: AAZ wAs] o Uk 9
o Avts Fatel AT A A 2 FHoR B TR Ao wu
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Fig. 2. Effect of collected regions on the essential oil
contents of leaf of Lindera obtusiloba Bl.
W:Wonju, R:Gangneung, U:Uljin, P:Pohang, B:Busan,
S:Suncheon, M:Mokpo, J:Jeonju, K:Gwangju, D:Daegjeon,
C:Cheonan
Vertical bars represent =S.E.(n=3)

A7) ool A =3k essential oil ] GC/MSD #4] Ay} 27714 &2 o] H %o
o]%F S8 <E2ZZ a—pinene, camphene, R—pinene, a—phellandrene, B—phellandrene,
caryophyllene, caryophyllene oxide, epiglobulol ¢ 87}# E#do] Fo EAZ A}
(Table 2). o]% 7F¢ & S Holi= 42 caryophyllene ©& 10.45-10.79%°] &S
M= Ae® YEtt. Caryophyllene®] 4F8F <l caryophyllene oxide: 1.19-1.35%¢] 9%
S YeERa, g8 o g 2 kS YE W= 522 B—phellandrene &% 2.72—-3.42%2] St
22 e a—phellandrene & 1.59—-2.55%% YEFHAT}E. ©] 2] a—pinene, camphene, 3
—pinene, epiglobulol< 0.3—0.4%2] F+AFgE S e U T A9 A1 *pol= A A YERYA
ko) caryophyllene, caryophyllene oxide, epiglobulol3t&e AF A Ao A 7H4 =4 e}
%W O™ a—pinene, camphene, B—pinene, a—phellandrene = 75 Ao A 713 =4 LeElS:

o] AHE FA Ao BR A AGAQA Zolrt AA = Fou A zbo]rb e
= Aow #aEQth A, B—pinene, limonene, B—phyllandrene, camphor = ¢ Ao
Picea glauca®lx sAHE5ES 4%3gFor AFHE HEE BHS 23 47 A= & qFFE
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el = 2oy Aty RS AgHoR F4% Ay T8 3] 240 A
2 OES Bt O 23Rl glo] AHAAY vetE chemotypeol 1o} Zelzt gl
Addon wANA e 2% AR ok’ & A7el Avhe 9o A ATE] 2%
o} AR A dhEhiglon AT oo AR AEe A94 5Ede wddva @ 5

ATt

9 12

;

Ll
X,

Table 2. Effect of collected regions on the essential oil components contents in leaf
of Lindera obtusiloba Bl.

Components contents(%)

Region : :
a-pinene Camphene B-pinene a-phellandrene
w* 0.29 +0.09” 0.33 £0.03 0.36 £0.02 1.59 £0.45
R 0.43 £0.05 0.47 £0.02 0.45 £0.03 2.55 +£0.64
U 0.36 £0.08 0.40 £0.08 0.41 £0.09 2.07 £0.35
P 0.36 £0.09 0.40 £0.01 0.41 £0.01 2.07 £0.22
B 0.38 £0.01 0.42 £0.02 0.42 £0.02 2.23 +£0.33
S 0.37 £0.01 0.41 £0.04 0.41 £0.03 2.12 £0.59
M 0.37 £0.18 0.41 £0.04 0.41 £0.02 2.14 £0.65
J 0.37 £0.06 0.41 £0.02 0.42 £0.06 2.16 £0.62
K 0.37 £0.11 0.41 £0.04 0.41 £0.07 2.14 £0.22
D 0.37 £0.08 0.41 £0.06 0.41 £0.05 2.15£0.44
e 037+0.03 _ 041+002 | 0414003 2154047

B-phellandrene Caryophyllene Caryophyllene oxide Epiglobulol

w* 2.89 +£0.22 10.79 £1.12 1.35 +£0.03 0.47 £0.02
R 3.78 £0.06 10.45 £1.36 1.19 +£0.08 0.30 £0.05
U 3.34 £0.29 10.62 £1.24 1.27 £0.06 0.39 £0.07
P 3.34 £0.23 10.62 £1.56 1.27 £0.05 0.39 £0.01
B 3.49 +0.42 10.56 £0.23 1.24 £0.08 0.36 £0.02
S 3.39 +0.09 10.60 £1.47 1.26 £0.04 0.38 £0.08
M 3.40 +0.15 10.59 £1.79 1.26 £0.08 0.37 £0.03
J 3.42+0.17 10.59 £1.63 1.25 £0.06 0.37 £0.08
K 3.40+0.19 10.59 £1.66 1.26 £0.06 0.37 £0.03
D 3.41+0.28 10.59 +0.86 1.26 £0.09 0.37 £0.03
C 3.41 £0.61 10.59 £1.34 1.26 £0.04 0.37 £0.03

“W:Wonju, R:Gangneung, U:Uljin, P:Pohang, B:Busan, S:Suncheon, M:Mokpo, J:Jeonju,

K:Gwangju, D:Daejeon, C:Cheonan

YStandard error
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Table 3. GC/MSD analysis of leaf in Wonju.

No. Area Component
1 0.29 o-Pinene

2 0.33 Camphene

3 0.36 B-Pinene

4 1.59 a-phellandrene

5 2.89 B-Phellandrene

6 1.12 1,3,6-Octatriene, 3,7-dimethyl
7 1.08 1,3,6-Octatriene, 3,7-dimethyl-(Z)
8 0.82 2,4,6-Octatriene, 2,6-dimethyl-(E,Z)
9 0.50 Acetic acid

10 10.79 Caryophyllene

11 0.92 Butylated Hydroxytoluene

12 1.35 Caryophyllene oxide

13 0.47 Epiglobulol

14 2.51 (-)-Spathulenol

15 0.98 tau-Muurolol

16 0.75 Copaene

17 247 a-Cadinol

18 0.20 Dodecanoic acid

19 0.34 Tridecanoic acid

20 0.47 Tetradecanoic acid

21 0.08 Pentatradecanoic acid

22 1.00 n-Hexadecanoic acid
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Table 4. GC/MSD analysis of leaf in Gangneung.

No. Area Component
1 0.43 o-Pinene

2 0.47 Camphene

3 0.45 B-Pinene

4 2.55 o-Phellandrene

5 2.72 B-Phellandrene

6 0.53 1,3,6-Octatriene, 3,7-dimethyl
7 0.75 1,3,6,-Octatriene, 3,7-dimethyl-(Z)
8 0.27 Bicyclo[2.2.1]heptan-2-one, 1,3,3,-trimethyl
9 10.45 Caryophyllene

10 0.85 ¥-Elemene

11 0.52 Azulene

12 0.45 a-Caryophyllene

13 1.29 Butylated hydroxytoluene

14 1.19 Caryophyllene oxide

15 0.30 Epiglobulol

16 1.79 (-)-Spathulenol

17 1.37 Muurolol

18 23 a-Cadinol

19 1.69 Azulene

20 0.21 Dodecanoic acid

21 0.29 Tridecanoic acid

22 0.34 Tetradecanoic acid

23 0.52 n-Hexadecanoic acid
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Table 5. GC/MSD analysis of leaf in Uljin.

No. Area Component
1 0.36 o-Pinene

2 0.40 Camphene

3 0.41 B-Pinene

4 2.07 a-Phellandrene

5 3.34 B-Phellandrene

6 1.05 1,3,6-Octatriene, 3,7-dimethyl
7 1.27 1,3,6-Octatriene, 3,7-dimethyl-(Z)
8 0.07 a-Cubebene

9 0.28 Isoledene

10 10.62 Caryophyllene

11 1.32 Azulene

12 0.9 a-Caryophyllene

13 1.29 ¥-Elemene

14 0.52 Butylated Hydroxytoluene

15 1.27 Caryophyllene oxide

16 0.39 Epiglobulol

17 0.39 Ledol

18 0.94 tau-Muurolol

19 0.98 Copaene

20 0.28 Tridecanoic acid

21 0.25 Tetradecanoic acid

22 0.11 Pentadecanoic acid

23 0.37 n-Hexadecanoic acid
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Table 6. GC/MSD analysis of leaf in Pohang.

No. Area Component
1 0.36 o-Pinene
2 0.40 Camphene
3 0.41 B-Pinene
4 2.07 o-Phellandrene
5 3.34 B-Phellandrene
6 2.31 1,3,6-Octatriene, 3,7-dimethyl
7 0.31 Benzene
8 0.32 2,4,6-Octatriene, 2,6-dimethyl
9 0.15 Nonanal
10 0.07 a-Cubebene
11 0.54 Acetic acid
12 10.62 Caryophyllene
13 2.7 a-Cayophyllene
14 0.71 Butylated hydroxytoluene
15 1.27 Caryophyllene oxide
16 0.39 Epiglobulol
17 1.1 Globulol
18 2.54 (-)-Spathulenol
19 0.96 tau-Muurolol
20 0.69 Copaene
21 2.52 a-Cadinol
22 0.34 Tridecanoic acid
23 0.29 tetradecanoic acid
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Table 7. GC/MSD analysis of leaf in Busan.

No. Area Component
1 0.38 a-Pinene
2 0.42 Camphene
3 0.42 B-Pinene
4 2.23 a-Phellandrene
5 3.49 B-Phellandrene
6 0.89 Benzene
7 0.49 3-Hexen-1-ol
8 0.35 Camphor
9 0.65 Acetic acid
10 3.49 Caryophyllene
11 5.73 ¥-Elemene
12 10.56 a-Caryophyllene
13 1.7 9-Octadecenal
14 0.25 B-Guaiene
15 1.19 Tetradecanal
16 1.24 Caryophyllene oxide
17 5.12 Spathulenol
18 1.22 9,12,15-Octadecatrienoic acid
19 1.14 tau-Muurolol
20 2.94 a-Cadinol
21 0.36 Epiglobulol
22 0.27 6-Isopropenyl-4,8a-dimethyl
23 0.36 Dodecanoic acid
24 0.46 Tridecanoic acid
25 0.57 Tetradecanoic acid
26 0.22 Pentadecanoic acid
27 1.04 n-Hexadecanoic acid
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Table 8. GC/MSD analysis of leaf in Suncheon.

No. Area Component

1 0.37 Q-pinene

2 0.41 Camphene

3 0.41 B-Pinene

4 2.12 o-Phellandrene

5 0.11 Limonene

6 3.39 B-Phellandrene

7 0.57 1,3,6-Octatriene, 3,7-dimethyl

8 0.16 1,3,6-Octatriene, 3,7-dimethyl-(Z)
9 0.21 2,4,6-Octatriene, 2,6,-dimethyl-(E,Z)
10 0.09 Nonanal

11 0.79 a-Caryophyllene

12 10.60 Caryophyllene

13 0.76 (-)-Isoledene

14 5.72 y-Elemene

15 1.34 Butylated hydoxytoluene

16 1.26 Caryophyllene oxide

17 0.38 Epiglobulol

18 3.02 (-)-Spathulenol

19 1.25 a-Cadinol
20 0.3 Dodecanoic acid
21 0.43 Tridecanoic acid

22 0.42 Tetradecanoic acid

23 0.29 Pentadecanoic acid

24 1.53 n-Hexadecanoic acid
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Table 9. GC/MSD analysis of leaf in Mokpo.

No. Area Component
1 0.37 o-Pinene
2 0.41 Camphene
3 0.41 B-Pinene
4 2.14 o-Phellandrene
5 0.1 D-Limonene
6 3.40 B-Phellrandrene
7 0.92 1,3,6-Octatriene, 3,7-dimethyl
8 0.25 Nonanal
9 10.59 Caryophyllene
10 1.26 Caryophyllene oxide
11 2.01 Butylated hydroxytoluene
12 3.43 (-)-Spathulenol
13 0.37 Epiglobulol
14 0.55 Tridecanoic acid
15 0.82 Tetradecanoic acid
16 0.49 Pentadecanoic acid
17 1.37 n-Hexadecanoic acid
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Table 10. GC/MSD analysis of leaf in Jeonju.

No. Area Component
1 0.37 o-Pinene

2 0.41 Camphene

3 0.42 B-Pinene

4 2.16 a-Phellandrene

5 0.23 Limonene

6 342 B-Phellandrene

7 6.84 1,3,6-Octatriene, 3,7-dimethyl
8 3.38 1,3,6-Octatriene, 3,7-dimethyl-(Z)
9 0.73 2,4,6-Octatriene, 2,6-dimethyl-(E,Z)
10 10.59 Caryophyllene

11 4.82 a-Caryophyllene

12 3.93 Butylated hydroxytoluene

13 1.25 Caryophyllen oxide

14 0.37 Epiglobulol

15 0.64 (-)-Spathulenol

16 0.67 tau-Muurolol

17 0.53 Copaene

18 2.08 a-Cadinol

19 0.07 Dodecanoic acid

20 0.45 Phytol

21 0.08 Tetradecanoic acid

22 0.14 n-Hexadecanoic acid
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Table 11. GC/MSD analysis of leaf in Gwangju.

No. Area Component
1 0.37 1R-a-Pinene
2 0.41 Camphene
3 041 B-Pinene
4 2.14 a-Phellandrene
5 0.12 D-Limonene
6 3.40 B-Phellandrene
7 2.4 1,3,6-Octatriene, 3,7-dimethyl
8 0.41 1,4,6-Octatriene, 2,6,-dimethyl
9 0.07 Nonanal
10 0.73 Acetic acid
11 10.59 Caryophyllene
12 2.09 a-Caryophellene
13 4.96 Cyclohexene
14 0.69 Bytylated hydroxytoluene
15 1.26 Caryophyllene oxide
16 0.37 Epiglobulol
17 3.65 Globulol
18 2.28 Spathulenol
19 0.94 tau-Muurolol
20 0.68 Copaene
21 2.43 a-Cadinol
22 0.26 2,6,10-Dodecatrien-1-o0l, 3,7,11-trimethyl
23 0.18 Dodecanoic acid
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Table 12. GC/MSD analysis of leaf in Daejeon.

No. Area Component
1 0.37 1R-a-Pinene

2 0.41 Camphene

3 0.41 B-Pinene

4 2.15 a-Phellandrene

5 341 B-Phellandrene

6 3.28 1,3,6-Octatriene, 3,7-dimethyl
7 0.49 1,4,6-Octatriene, 2,6,-dimethyl
8 0.06 a-Cubebene

9 0.56 Cyclohexane

10 10.59 Caryophyllene

11 3.47 a-Caryophyllene

12 5.66 y¥-Elemene

13 1.26 Caryophyllene oxide

14 0.37 Epiglobulol

15 0.29 Globulol

16 2.73 Spathulenol

17 1.08 tau-Muurolol

18 2.94 a-Cadinol

19 0.46 2,6,10-Dodecatrien-1-o0l, 3,7,11-trimethyl
20 0.23 Dodecanoic acid

21 0.3 Tridecanoic acid

22 0.44 Tetradecanoic acid

23 0.18 Pentadecanoic acid

24 0.6 n-Hexadecanoic acid

25 0.02 Hexadecenoic acid
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Table 13. GC/MSD analysis of leaf in Cheonan.

No. Area Component

1 0.37 1R-a-Pinene

2 0.41 Camphene

3 0.41 B-Pinene

4 2.15 a-Phellandrene

5 341 B-Phellandrene

6 2.47 1,3,6-Octatriene

7 0.96 Benzene

8 0.04 Cyclohexen

9 0.26 1,4,6-Octatriene, 2,6,-dimethyl
10 0.42 3-Hexen-1-ol

11 0.17 Nonanal

12 0.02 1,3,8-p-Menthatriene

13 2.79 Cyclohexane

14 0.59 Acetic acid

15 10.59 Caryophyllene

16 0.68 Azulene

17 0.54 1H-Cycloprop[eJazulene

18 6.27 y¥-Elemene

19 0.57 Butylated Hydroxytoluene
20 1.76 E-2-Tetradecen-1-ol
21 1.26 Caryophyllene oxide
22 0.37 Epiglobulol
23 0.39 Globulol
24 3.61 Spathulenol
25 1.03 tau-Muurolol
26 2.49 a-Cadinol
27 0.21 2,6,10-Dodecatrien-1-o0l, 3,7,11-trimethyl
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Fig. 3. Plant organs of Lindera obtusiloba Bl.
A: Flower, B: Young stem(1l year old), C: leaf, D: Old stem(more than 2 year old)
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Table 14. Essential oil components of the flower in Lindera obtusiloba Bl.

No. Area(%) Component

1 0.93 1R-a-Pinene

2 0.95 Camphene

3 0.87 [3-Pinene

4 5.16 a-Phellandrene

5 4.32 [B3-Phellandrene

6 0.06 1S-a-Pinene

7 0.16 1,3,6-Octatriene

8 0.97 Benzene

9 0.1 Cyclohexene

10 0.01 5-Heptene-2-one

11 1.64 Nonanal

12 0.02 2-Furanmethanol

13 0.53 a-Cubebene

14 1.4 Camphor

15 0.14 Copaene

16 1.16 1,6-Octadien-3-ol

17 0.68 Acetic acid

18 10.91 Cyclohexane

19 0.7 Seychellene
20 1.18 gamma-Elemene
21 9.8 Naphthalene

22 2.85 Cyclohexanemethanol
23 3.53 2-Naphthalenemethanol
24 0.85 tau-Muurolol

25 7.81 2-Naphthalenemethanol
26 5.54 Azulene

27 0.09 Tricosane

28 0.3 Alanine

29 0.39 6-Isopropenyl-4,8a-dimethyl-1,2,3
30 0.29 Bicyclo[10.8.0]eicosane
31 0.25 Tetradecanoic acid

32 0.02 Cyclohexanol

33 0.33 Z-11-Tetradecenoic acid
34 0.02 Quinoline

35 0.06 Pentadecanoic acid

36 0.11 1,4-Benzenediol

37 0.53 n-Hexadecanoic acid
38 0.23 9-Octadecyne
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Table 15. Essential oil components of the leaf in Lindera obtusiloba Bl.

No. Area(%) Component
1 0.41 1R-a-Pinene
2 0.49 Camphene
3 0.64 [3-Pinene
4 0.39 D-Limonene
5 1.44 [B-Phellandrene
6 0.89 Benzene
7 0.49 3-Hexen-1-ol
8 0.35 (+)-4-Carene
9 0.65 Acetic acid
10 11.06 Caryophyllene
11 5.73 gamma-Elemene
12 2.22 a-Caryophyllene
13 1.7 9-Octadecenal
14 0.25 B-Guaiene
15 1.19 Tetradecanal
16 2.82 Caryophyllene oxide
17 5.12 Spathulenol
18 1.22 9,12,15-Octadecatrienoic acid
19 1.14 tau-Muurolol
20 2.94 a-Cadinol
21 0.43 2,6,10-Dodecatrien-1-o0l, 3,7,11-trimethyl
22 0.27 6-Isopropenyl-4,8a-dimethyl
23 0.36 Dodecanoic acid
24 0.46 Tridecanoic acid
25 0.57 Tetradecanoic acid
26 0.22 Pentadecanoic acid
27 1.04 n-Hexadecanoic acid
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Table 16. Essential oil components of the young stem(l years old) in Lindera obtusiloba Bl.

No. Area(%) Component

1 4.11 1R-a-Pinene

2 3.86 Camphene

3 4.67 [B-Pinene

4 6.28 a-Phellandrene

5 10.31 Limonene

6 1.7 [B-Phellandrene

7 1.7 1,4-Cyclohexadiene

8 0.5 1,3,6-Octatriene

9 4.17 Benzene

10 0.34 (+)-4-Carene

11 0.03 2H-Pyran

12 0.02 2.,4,6-Octatriene

13 1.99 Bicyclo[2.2.1]heptan-2-one, 1,3,3-trimethyl-
14 0.06 Benzene

15 0.25 6-Octanal 3,7-dimethyl

16 2.99 Camphor

17 4.06 Isoborneol

18 0.9 1,6-Cyclodecadiene

19 0.92 Naphtalene
20 2.16 6-Octaen-1-o0l, 3,7-dimethyl-
21 0.41 2-Cyclohexen-1-o0l cis
22 0.91 2,6-Octadien-1-ol
23 0.1 2-Cyclohexen-1-ol trans
24 1.01 Butylated hydroxytoruene
25 0.82 Caryophyllene oxide
26 341 Cyclohexanemethanol
27 0.79 2-Naphthalenemethanol
28 0.25 1H-Cycloprop[e]azulen-7-ol
29 1.72 tau.-Muurolol

30 0.72 1H-Cycloprop[e]azulene

31 0.72 2,6,10-Dodecatrien-1-ol

32 0.13 Dodecanoic acid

33 0.04 Pentadecane

34 0.03 Cyclotetracosane

35 0.02 Nonadecane

36 0.03 Nonacosane

37 0.15 n-Hexadecanoic scid
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Table 17. Essential oil components of the old stem(1 more years) in Lindera obtusiloba Bl.

No. Area(%) Component

1 0.59 1R-a-Pinene

2 0.64 Camphene

3 1.16 [B-Pinene

4 0.02 (+)-4-Carene

5 2.35 a-Phellandrene

6 4.42 Limonene

7 1.61 [B-Phellandrene

8 0.01 1,3,6-Octatriene, 3,7-dimethyl-, (E)-

9 0.09 1,4-Cyclohexadiene, 1-methyl-4-(1-methylethyl)-
10 0.13 Cyclohexene

11 1.74 Bicyclo[2.2.1]heptan-2-one, 1,3,3-trimethyl-

12 0.05 Benzene

13 0.35 a-Cubebene

14 2.28 Camphor

15 1.52 Acetic acid

16 0.9 2-Cyclohexen-1-one, 4-(1-methylethyl)-

17 4.77 Isoborneol

18 0.6 1,6-Cyclodecadiene

19 0.26 2-Cyclohexen-1-0il 3-methyl-6-(1-methylethyl)-, cis
20 0.59 Naphthalene
21 2.17 2-Octen-1-o0l, 3,7-dimethyl-
22 0.18 2,6-Octadien-1-ol, 3,7-dimethyl-(Z)-
23 0.48 2-Cyclohexen-1-ol, 2-methyl-5-(1-methylrthyl)-, cis
24 1.04 2,6-Octadien-1-o0l, 3,7-dimethyl-
25 0.17 2-Cyclohexen-1-ol, 2-methyl-5-(1-methylethyl)-, trans
26 3.76 Butylated hydroxytoluene
27 0.33 4aH-Cycloprop[e]azulen-4a-ol
28 1.49 Caryophyllene oxide
29 4.16 Cyclohexanemethanol

30 1.28 2-Naphtalenemethanol

31 0.54 (-)-Spathulenol

32 0.76 2,6,10-Dodecatrien-1-o0l, 3,7,11-trimethyl

33 0.09 Heptacosane

34 0.2 Tetradecanoic acid

35 0.1 Pentadecanoic acid

36 0.17 Nonacosane

37 1.14 n-Hexadecanoic acid
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Table 18. Essential oil components of the root in Lindera obtusiloba Bl.

No. Area(%) Component

1 6.81 1R-a-Pinene

2 8.89 Camphene

3 1.47 [3-Pniene

4 0.86 1S-a-Pinene

5 0.28 Cyclohexene

6 0.58 a-Phellandrene

7 5.73 Limonene

8 0.49 1,4-Cyclohexadiene, 1-mejthyl-4-(1-methylethyl)
9 1.24 Benzene

10 0.88 Cyclohexene, 1-methyl-4-(1-methylethylidene)
11 0.39 Bicyclo[2.2.1]heptan-2-one, 1,3,3-trimethyl-
12 0.88 Camphor

13 0.22 4-Acethyl-1-methylcyclohexene

14 11.62 Acetic acid

15 0.61 Caryophyellene

16 0.8 Isoborneol

17 0.52 Bornaol

18 1.69 Dodecanal

19 2.79 Hexadecenal
20 2.56 9-Octadecenal
21 0.08 2-Tridecanone
22 1.85 Butylated hydroxytoluene
23 0.46 Caryophyellene
24 0.5 1H-Cycloprop[e]azulene
25 0.6 Copaene
26 2.42 a-Cadinol
27 0.48 Tridecadiene
28 0.26 Teteradecadiene

29 0.39 Dodecanoic acid

30 0.48 Tridecanoic acid

31 0.36 Tetradecanoic acid

32 0.27 Pentadecanoic acid

33 0.22 Cyclopentadecanone

34 2.13 n-Hexadecanoic acid
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Fig. 9. Effects of harvesting periods on the change of «
-phellandrene contents of essential oil in leaf of Lindera
obtusiloba BI.
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Fig. 10. Effects of harvesting periods on the change of f
-phellandrene contents of essential oil in leaf of Lindera
obtusiloba BI.
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obtusiloba BI.
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Essential oil contents

Ginger Root Leaf Root
Zingiber officinale Lindera obtusiloba

Fig. 13. Essential oil contents of Ginger and Lindera obtusiloba Bl.
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Table 19. GC/MSD analysis of Gingen(Zingiber officinalis Roscoe) root.

No. Area(%) Component

1 2.84 a-Pinene

2 4.16 Camphene

3 2.69 [3-Pinene

4 1.63 a-Phellandrene

5 8.81 [B-Phellandrene

6 1.06 Linalool

7 0.32 Terpineol

8 0.35 Camphor

9 1.39 Isoborneol

10 11.81 Citral

11 0.28 Acetic acid

12 0.05 Trichloroacetic acid
13 0.29 Geraniol

14 0.41 a-Cubebene

15 1.16 Caryophyllene

16 29.28 Zingiberene

17 2.01 Azulene

18 0.81 a-Cadinol

19 1.03 Trans-a-Bergamotene
20 0.51 Caryophyllene oxide
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Table 20. GC/MSD analysis of leaf in Lindera obtusiloba Bl.

No. Area Component
1 0.35 a-Pinene
2 0.4 Camphene
3 0.34 [3-Pinene
4 1.2 a-Phellandrene
5 0.23 Limonene
6 2.11 [B-Phellandrene
7 6.84 1,3,6-Octatriene, 3,7-dimethyl
8 3.38 1,3,6-Octatriene, 3,7-dimethyl-(Z)
9 0.73 2,4,6-Octatriene, 2,6-dimethyl-(E,Z)
10 17.72 Caryophyllene
11 4.82 a-Caryophyllene
12 3.93 Butylated hydroxytoluene
13 0.86 Caryophyllen oxide
14 0.33 Ledol
15 0.64 (-)-Spathulenol
16 0.67 tau-Muurolol
17 0.53 Copaene
18 2.08 a-Cadinol
19 0.07 Dodecanoic acid
20 0.45 Phytol
21 0.08 Tetradecanoic acid
22 0.14 n-Hexadecanoic acid
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Table 21. GC/MSD analysis of root in Lindera obtusiloba Bl.

No. Area(%) Component
1 6.81 1R-a-Pinene
2 8.89 Camphene
3 1.47 [B-Pniene
4 0.86 1S-a-Pinene
5 0.28 Cyclohexene
6 0.58 a-Phellandrene
7 5.73 Limonene
8 1.24 Benzene
9 0.88 Camphor
10 11.62 Acetic acid
11 0.61 Caryophyellene
12 0.8 Isoborneol
13 0.52 Bornaol
14 1.69 Dodecanal
15 2.79 Hexadecenal
16 2.56 9-Octadecenal
17 0.46 Caryophyellene
18 0.5 1H-Cycloprop[e]azulene
19 0.6 Copaene
20 2.42 a-Cadinol
21 0.48 Tridecadiene
22 0.26 Teteradecadiene
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AFUHS sdHd7ed EG 2 A=A FA4H
3 AZABE 0.5g AN AZFZ et A~ 9 (50mL) ol A eF
= H7Fet] Aol AAs] 7ttt AE 2k & 300C oA 7Fdstebr) E3f o o]
‘i“ of HAY AMor FHstA HW EillE FASIATH al & E2 o3 AAHS A
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o] F3to] AAet o, wA|EHA 2
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= 9
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Chlorophyll a = 12.70 - A664.5 - 2.79 - A647
Chlorophyll b = 20.70 - A647 - 4.62 - A664.7

Total chlorophyll = 17.90 - A647 + 8.08 - A664.5

A =5k, EAAE, A8 AR A AR AR dFe 24 9@ GC agilent
6890N(Agilent, U.S.A)E AH&-3I31.2™, MSD+= agilent 5975/MSD(U.S.A)& AHS- &kl
7+7} o] FA1 272 inlet temp. 2007C splitless mode 2™, carrier gas+= He, 69.1mL/min%}
t}. OvenZ7 2 initial temp.&= 50C, 5%3F A8}l final temp.+= 230C, 5C/15mino. 2 %4
331 0, auto—samplerE A28t Columne agilent DB—5ms(30.0m><250mx<0.25um)E AF-&
&k, BA4 Al sample & &ufo] 10:19 H]&E 3]A1sFe] NIST mass spectral library
version 2.0(2005)¢] mass spectral data 2} mass spectral search program & %3 H|nl 4

sheieh.

(3) 472+

A% & e Wsle ZE filmy A gdA gaste 4
2 PE 30mm, PP 30mme] 25C =EXgloA 343 7AsF e
filme] FAeF 7l Aaglol FAZFAE7E AU PE 3 F
PE 60, PP 60ime] F7% 7ol Hla] 5CHEE A|Lg BE =A 27 4o
A8k tH(Fig. 14).
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film A% Al filmol MIE74Hs v 5 T3 78 7129 FREE 245t Aol o
Bgjo} A spae] WAL W e 4 glrkar Bk up Qoh® Aol A Ao 7t
RES AFGLETl 2442 olthE Wy Adel B ATxAL dX ek wa A F
¢l vpyte] A% % film BeAd s £ § 7] sS4 @A st 8 S s
30 PE film X737} ethylene 524 Aglet¥ w3} HAS AAAA 5 © A F F&F
qel FAF AsS 2 5 glvka &g
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Fig. 14. Effect of storage temperature and packaging films on the fresh
weight loss of Lindera obtusiloba Bl. leaf.
Vertical bars represent +S.E. (n=3)
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Fig. 16. Effect of packaged films on the CO, content in Lindera
obtusiloba Bl. leaf. during storage.
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packaged with different film during storage.
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Fig. 20. Change of K in Lindera obtusiloba Bl. leaf packaged with

different films during storage.
Vertical bars represent +S.E. (n=3)
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21. Change of Mn in Lindera obtusiloba Bl. leaf packaged with

different films during storage.

Vertical bars represent +S.E. (n=3)
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Fig. 22. Change of Zn in Lindera obtusiloba Bl. leaf packaged with
different films during storage.

Vertical bars represent +S.E. (n=3)
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Fig. 23. Change of Fe in Lindera obtusiloba Bl. leaf packaged with
different films during storage.
Vertical bars represent +S.E. (n=3)
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Fig. 24. Change of P in Lindera obtusiloba Bl. leaf packaged with
different films during storage.
Vertical bars represent +S.E. (n=3)
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oe] Age T ¥ A, FA7 F7AL PE 60m, PP 60/me] filmo] CO,¥HgFH 3ol
23 PE 30 PP 30mol| W3] TEFFS wokou, ¥4 W A=A s nAfEel
ojgt 7] #sol Aorn=E, PE 30y PP 30mEtt o] AAHH, 53] AL A% Tl
AAE FA7E 7bede A% T ethylene FFistel G540 Wste e 5 SISIH. PP
60/mo] filme PE 60m, 7 B3l P& ] ethylene LAFo] oA o= o] A

G AR o FE Ast Ao Aolg HiYh vhs A Al AR ¥ JE TZstelA
B |

lo

AU Qo] AARA AdFY o]ido] At Fo] o]& Aldl= PE 60um filmo]
Raah=

u Az e s&3 ¥ 48 93

(1) 47 53
AHA 7174 FAE ] = R LA ES B2 FuUxpl WA AEe Azl wE
F7|gE0 BE AT o] FAXA @ ' old AV AFS Y3 Ax Hg F 24
HAY Wkt 7154 EACA Oid VR ARE FAbel HA Az S el Fast
o},
(2) 97 T4

AR Aol 100gS AAAZ(GA, A ; AL 251
9] 47}A] W (Fig. 25)2 = 4U3F 7z} X

L Sundry l  Shade dry [l Oven dry

Fg. 25. Effect of drying methods on the leaf shape on 4 days after treatment.
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(3) 94+ 23

AN A Aol g AR A2 PE Ao FF WHE Avuw, AFAz A
71 A9 FYSA Az 29 Tl 44 Ax A9, JARGE $Aol A2 493 A9
Hglot A% 4dFels AT FFEOR A%/ 45 HAH(Fig. 26)

100.00
90.00 -
80.00 -
70.00 -

60.00 |
50.00 e—Sun
—m-Shade
40.00 | Oven

——Freeze
30.00 - o

Weight loss( %)/100 Fresh weight

20.00 -

10.00 -

Day in storage

Fig. 26. Effect of drying methods on the weight loss of
Lindera obtusiloba Bl. leaf.

Vertical bars represent +S.E. (n=3)

A8 A Af 8 HEZF(fresh)7F 0.095g 22 7FF =921, shade dry(0.068g), sun
dry(0.063g), freeze dry(0.055g), oven dry(0.034g)<=2 2 YEFHTH(Fig. 27). THH 37} gl

91 Az ARA FEol B 2 £37] A% FEUSDE)oZ FEF0 AfFSE
3 REAS @ A%, geTe AANRTL FEol b Bden, &, ¢, FAAE, o
B 20w FE9 Aol Hels Ut FA0% B AT vitamin 5O FEA

4713} S ulg whe AnE An), oL

S A7 A= 53 oy kg R A
A A g2 2xo o5t AfA Rl AstEAY e AR I Fr]e] wE £33k 9
o §AHE Aoz AFETH(Fig. 27).

o
ol
el

0.12

o110 - 0.0935
=
= pos - 00688
g 0.0632
% oos - 0.0550
E . ==
|=1.]
= 00343
=] o.04
=

0.02

.00 T T T T

Fresh leaf Shade dry Sundry Freeze dry Owvendry

Dry methods

Fig. 27. Effect of different drying methods on the essential oil yield of
Lindera obtusiloba Bl. leaf.
Vertical bars represent £S.E. (n=3)
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Az AG AES A3 H A oven dry & 11470, freeze dry + 11071, sun dry ¥ 10470,
shade dry &= 1037H, Bz 10079 Aol HE HAY. T8 F& AEo= 11719 A3
< T4 (Table 22). QA= /Wdetr] fste] B 7HA] AW S AREste] AU 7]
JES BEAstgde Az 9 A wek PR o)zt i dohtY o e 7}
of o EatiATA ] AR HEA YElE AdE BoAH 2 AFY Axay F
Abek A o] yEebttar BdE Yl Sun dry9} shade dry7} thZ& 7 (Fresh leaf)2} A<l
J & gekS ®H9 o estragole, caryophyllene, spathulenol &S A 938Fal oven dry
] W S B tH(Table 22).

>

o
o ﬂll

ot 4o
S

RETA
¢}

|

T 2

]
I @A

3

N
olr

.

Table 22. Effect of drying methods on the major volatile flavor
compounds of Lindera obtusiloba Bl. leaf.
Peak area %

Peak Compounds .

No. SD ShD OD FD Fre
1 a-Pinene 0.86 086 0.09 050 0.77
2 (3-Pinene 0.83 082 0.14 044 0.59
3 [3-Myrcene 093 092 0.11 0.78 1.27
4 a-Phellandrene 1.09 096 0.13 1.39 1.82
5 Camphor 1.21 1.27 043 095 094
6 Borneol 027 026 033 023 0.23
7 Estragole 0.21 043  0.41 045  0.52
8 Acetic acid 258 255 084 212 253
9 Cyclohexane 498 500 269 534 559
10 Caryophyllene 12.04 1098 10.88 10.05 12.63
11 Spathulenol 9.94 10.08 9.00 3.87 1.87

“SD : Sun Dry, ShD: Shade Dry, OD: Oven Dry, FD: Freeze Dry, Fre:

Fresh leaf

a—pinene ¥ B—pinene &S AxuH H A5 vl wdk 23 sun dry(0.86, 0.83%)9} shade
dry(0.86, 0.82%)7} tHZ7(0.77, 0.59% )Xt} 0.1%, 0.2% =7 YEFTHFig. 28). Camphor 2
S aypAel ngEAo] EZAZA fresh leaf BT sun dry, shade dry oA =4 YEelsto
™ oven dry oA 7F& wktH(Fig. 15). Phellandrene < terpenoid ¢ 43} a—phellandrene
2 eucalyptus, dill, lime, lemon, star anise, fennel, cinnamon, tea tree, thyme S°l ¢F 0.03~
10.88% FHratal glom ™ 53], 47 &g whatels Fogiom A7l o 6.60% A% g
frekal 9lar, Ao E71eE 5.25%, Aol 1.96% FEe] o] EAHAG) B AT
ol Al AAAZ(HET) a—phellandrene 1.82% FFeFo] B8 APt} FALSHA LS
™ phellandrene 2] & o2 AHEW AExE AU o] Ay HELS FAHF S
I S, LEAR o7 F33 = Ath(Fig. 28). Borneol < oven dry 0.33% = 7} &4
YEFY 31, spathulenol = sun dry, shady dry, oven dry ©lA Z+Z} 9.94, 10.08, 9.00% = H|s=
3 S H P Il freeze dry ¢ WET fresh leaf oA 22 3.87, 1.87% = eI Fig.
28). Caryophyllene & hZ7 12.63% = 7F4 %2 sun dry 12.04%, shade dry 10.98%,
oven dry oA 10.88% , freeze dry 10.05% = V|58 A YErSTE 1 9 tfio] A&
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oven dry A el 7HE A YElstor, o= EAlele] o gdE o el o3 Aow
dETh 3 2o Az 8 ARTAAEY AolE A7 AnVE B o Azl

=
e exol o8] AfAREel Asu A deus HHe] Yoyt How

dg A¥E ddHAT AU dS o]&g A dx AL W] A A
S B Fed o Adde ANF 443’ %, acetic acid ¢ 5o WA7F 74 Fkar FAxG
S A7 kb 3ok =3 sun dry € shade dry 7F tHEGRQ] fresh leaf oA AE=H &
b v eetAl vebstth(Fig. 28).

a-pinene B-Pinene
1.00
1.00 0.90
= 080
- 0.0 %‘ 070
% 00 2 os0
8 I 3 050
& [ I
= 040 % 040
E § 030
0.20 = 020
0.10
0.00 0.00
sD ShD oD FD Fre sD shD oD FD Fre
Dry methods Dry methods
160
o-Phellandrene Camphor

Peakarea (%)
s e = = 0w
& w o o o
g £ 8 & 8
H
£/100 Fresh weight
e 6 & o &
[~ S
5 &5 2 8 8 B
—

sD ShD oD FD Fre
sD shD oD FD Fre
Dry methods
Dry methods
Borneol Aceticacid
040 3.00
035
= = 250
2 030 -l I
3 oas § 200
= I =
g 0.20 g 150
£ £
3 015 & 100
% 010 %
0.05 050
0.00 0.00
sD shD oD FD Fre sD shD oD FD Fre
Dry methods Dry methods
Caryphyllene Spathulenol
14 .00 12
z 12.00 z 10
s 10.00 I g 8
= 800 =
1)
E 6.00 E
a8 g 4 -
g 400 g
B o0 L
0.00 o
sD shD oD FD Fre sD shD oD FD Fre
Drymethods Dry methods

Fig. 28. Effect of drying methods on major volatile compounds of Lindera obtusiloba Bl. leaf.
SD : Sun Dry, ShD : Shade Dry. OD : Oven Dry, FD : Freeze Dry, Fre : Fresh leaf
Vertical bars represent +S.E. (n=3)
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a, B—pinened} F+8 ‘7] E< phellandrenedrzo] wkt). o}

AR

)
S

dry 7} 3

°o]-&3s

H o
H=2

34 += freeze dry

F71 <l

A&

& A3} Ca, Mg, Mn, Zn

sAAZxE] BA YER T (Fig. 29).

ato] 7ol A7k o8 Aol= dEdz W<l

7 o]8-o]

S
=]

Nd

7 (shade dry), &7 (sun dry)9] o]&

33

S|
&

A A Z(sun dry,

1A=

3|

o} gy o8 9

&

HNAoz 75 EAQ essential oil T

shade dry)®o] 26 ¢} w}

4

B Ovendry
W Freeze dry

25.00 A

2000 -

=] o
< <
L =1
— —

(wadd) 7/Fw

Mn in Fe

Mg

Ca

Kind of minerals

Fig. 29. Effect of drying methods on the mineral contents of

Lindera obtusiloba Bl. leaf.

Vertical bars represent +S.E. (n=3)
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(1) 97 24

AYABRIE 84 BAR deizl AREAS FE) AN Ao A 257
%9 Fust Axsolof v, A A ;
el et =)

(fla
lo,
e
ri
o=
)
rlo
0,

il
1o
o
Ho
oX,
e
1o
(i
24
o
uj
)

2 gulo] wet ABAel e 47 OE fEARe $F 9 & glon ge YRl
% g Aolsk 9& & YRS grhE W stol YW BN JS FOEM FF F
of JEAAL ol §7HsH S Helshant sheiek

(2) |7 W

h F& Wi wE v
FEiye] e AG3te @ RS 93 A (essential 0il) 8] FFY S555715H
(TDE, Traditional steam distillation/extraction)®} 357|445 (SDE, Simultaneous steam
distillation/extraction) 9] ¥ W% (Fig. 1) 2.2 F& F ¥ a3k A5 AZGIY) s &
g3k AEdA A 100gs Fdke] AREstlaL, FEAZME 1dA A5 7IF o2 241, 39

3 %% squ.

(W) €+4%715F A (TDE; Traditional steam distillation/extraction)

AAAE 100gS 27 joint round flask (5000mL)o] Y3 & T2 joint round flask
(5000mL)oll SFFE AL T DD bar & Fo] 7tdste 5715 AU T71= T4
3 B3 AR AES B s E22u7)(funnel)o] FE8vl[diethyl ether(J.T.Baker,
Mexico, 99.9%)] 200ml ¥i1, 15% shaking ste] A7 42 &wjgks F2] 3%t}

o g

(tH) %7194 3% 9 (SDE; Simultaneous steam distillation/extraction)
AAA R 100g I S/ 4000mL S 5000mL round flask o ¥ F 7] heating mantle
2 7tdete] F571E SAAAY. FEEWE 18] FFAIPYE diethyl ether(J.T. Baker,
Mexico, 99.9%) 200mL AMg3l3lo, §2425 o]&aste §ul2%=(60TC)E =H33int

F& 5 Ul FEAAE AT @FAR NaSOs (FABIVER)E A3 9 F 5T
incubator °lA] over night dlo] TS A ASAT. A7 F rotary evaporater(EYERA.
Tokyo Rikakikkai Co. LTD)Z ZrFsZale] Aeuws Folale] &S =Asi,
GC/MSD(GC: agilent 6890, MSD : 5975)2 AE& =43}

2

() F% £vd & vxun
@ Diethyl ether (J.T. Baker, Mexico, 99.9%)°]-& F+&

SDE Hoz? AAAE 100g2 13 FZA|nit} diethyl ether(J.T. Baker, Mexico, 99.9%)
200mL AgEtl e, F25xE ofgste SR E Fdste] #4 ARE A x5
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@ Dichloromethane (JUNSEI, Japan, 99.0%)°]& &%
AAANE 100gS SHT 140mLS o] 43t9 EHMF F F100mle F748led  shaking
%, Wk XXl A|EE centrifuge
3000rpm ©.2 30%%F Y4l 0}02] gm=S Balsle] BAAES A 25A0

(3) 94+ 23
b F& Wi & vu
AU Qo) F2uye] w2 Afo Fe vud A3 55375 FHE(TDE)O] A4

¢ 100g & 0.03g, =795 32U (SDE)°] 0.09g°] F=5 2t} (Fig. 30). ©]+= SDE Ho] &
3} A5 E A boiling $Fo.2A A EA 7} T HHEAA AW AR dEE FE5FY, 29 w
2 3719 dE5H #3ow gL w2 &0l ygrta 2} ¥hdHe TDEH-2 F357|ve
2 ARE AH FETgoz AU AR SH3] FEHA G HAow AuEY, oo we 40
& zfol7t Yy Aoz AZtEy. B Ay AGUE B9 8 AR 133k AFoA SDE
Hell ogk /3] 100g T 0.08g ©] FEH = Rt FAS 43S Bt

g/Fresh weight(100g)
e
e
a

TDE SDE

Fig. 30. Effect of different extraction methods on the essential oil yield
in Lindera obtusiloba Bl. leaf.
Vertical bars represent £S.E. (n=3)

GC/MSD 24
A €8kl SDEFZ=°] 2
Ed= o] F Alglel
A4 87 ToR 3

o

of vlal AAd = F=W

QAR o] xpo]Z vl d A} caryophyllene?} cyclohexanes
=2 gtekS JeERAuH(Table 23). Wt 2 Ao A=
SDERH S A3t + F=HS vastd F&3

D
2 SDEX o] AEA AAE 57|29 F=535= TDEW
)
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Table 23. Volatile flavor compounds of Lindera obtusiloba Bl leaf
treated with different extraction methods.

Peak Peak area(%)
Compound

No. TDE SDE
1 a-Pinene 0.06 0.77
2 Camphene 0.09 1.15
3 [3-Pinene 0.10 1.00
4 [3-Myrcene 0.19 1.27
5 a-Phellandrene 0.45 1.82
6 Camphor 0.50 0.84
7 Borneol 0.11 0.23
8 Estragole 0.17 0.52
9 Acetic acid 1.22 2.53
10 Cyclohexane 6.86 5.59
11 Caryophyllene 15.70" 12.63
12 Spathulenol 3.78 1.87

* Highest compound

(W) F& &vd o v
= w718l g &
sto] Ael 100gE F&3 23 4
ether €& AR&gh FolA = oF 1159
3%9] E4o] Yelyt}. Essential oil®] - 7

& dichloromenthane &vwj¢] FZo] tha A YEFSTH Table 24).
o9} e FZ gujo] w2 9 AHE o|7t Wo] YehtE AL Bud vl 9kt ot
ghA gto® WU tekgt F7|8mE ol &S Ade A & HeUF dva AztEn.

g =]
LU
A E % cyclohexane?} spathulenol®] & 93]

o

Table 24. Effect of different solvent using ectraction on the
volatile flavor compounds of Lindera obtusiloba Bl leaf.

Peak No. Compounds Peak area(%)
Diethyl ether Dichloromethane
1 a.-Pinene 0.77 —
2 3-Pinene 0.59 —
3 [3-Myrcene 1.27 —
4 a-Phellandrene 1.82 —
5 Camphor 0.94 —
6 Borneol 0.23 —
7 Estragole 0.52 —
8 Acetic acid 2.53 —
9 Cyclohexane 5.59 7.8
10 Caryophyllene 12.63Y 4.1
11 Spathulenol 1.87 4.8

? Not detection

¥ Highest compound
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Fig. 31. Lindera obtusiloba Bl. leaf teas prepared by various process.
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(3) 47+2%
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Table 25%} Zt}.
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i

Aol
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A

& wolx Fdr(Fig. 32). L}

o4
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Table 25. Sensory evaluation of Lindera obtusiloba leaf teas prepared by various process.

Taste Color Total palatability

Flavor

Drying method

5.59+2.29° 4.44+1.84° 5.6242.21°

5.15+£2.09°

Oven dry

Roasted tea
after steaming

4.48+1.52" 4.59+1.91° 4.15+1.54

4.35+1.67°

3.99+1.96" 4.33£1.79" 5.64+1.49° 4.50+1.54™

Means with the same letter are not significantly different in a column(p<0.05)

Freeze dry

Flavor

6.00

Ovendry

Roasted tea

k3
-
&
=]

Total

after steaming

Freeze dry

Color

Fig. 32. Sensory evaluation of Lindera obtusiloba leaf teas

prepared by various process.

t}(Table 26).

TH

A Zv}

=
T

= HYvh(Fig. 33). t}

i+
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Table 26. Intensity evaluation of Lindera obtusiloba leaf teas prepared by various process.

' Flavor Taste
Drying method ) Color
Grassy Sweet Astringency Sweet

Oven dry 4.47+2.46° 3.62+1.68" 1.8442.15" 4.59+2.15" 2.79+1.57°

Roasted tea
after steaming

Freeze dry 6.73+1.94° 3.5142.13% 5.39+2.06" 4.45+2.41° 5.95+1.57°
Means with the same letter are not significantly different in a column(p<0.05)

4.03+2.48" 3.86+2.21° 4.16+2.32° 3.75+2.08" 3.66+1.59"

Grassy
10.00

9.00

8.00 -
i 7.00 - - .
£ 600 -
2 500 -
2 b =
= 4.00 -
=

3.00 -

2.00 -

1.00 -

0.00 - -

Oven dry Roasted tea Freeze dry

after steaming

Fg. 33. Grassy intensity evaluation of Lindera obtusiloba leaf

teas prepared by various process.

Astringency
8.00 -
7.00 -
. 600 -
£ so00 |
E
£ 400
= 3.00
—
2.00 -
1.00 4
0.00
Oven diry Roasted tea Freeze dry

after steaming

Samples

Fig. 34. Astringency intensity evaluation of Lindera

obtusiloba leaf teas prepared by various process.
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Color
8.00

7.00
6.00 -
5.00

4.00 |
3.00 l

2.00
1.00
0.00 -~

Oven dry Roasted tea Freeze diry
after steaming

Intensity

Samples

Fig. 35. Color intensity evaluation of Lindera obtusiloba

leaf teas prepared by various process.
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ol et wEka o] Jhx Byow AFd APUF Ao AEEE e, =
S MRS Zte Ak A AFEstE AsiA EAR vk Al e e Exk ALk A9
< AA g

(2) 744

AT 225 Axst7] S8 AAUT 28 & FAT § EV]E AASIe] AR o)
shelth. Eabs 43 AN, 2402, A Wy 37HH e R Alxskith(Fig. 36). €
FAZLHLE 80T EF Ax7|oA 147 0l 13 HHowA 1043Hset 4% Axslo] A
Z8I . FAARYHS AU 2 sAdFT A 4847 F F AU X3 T hotplate
£ o] &3to] 160TCol A 102 7 Fof Azt B S R7|E o] &3te] 100ToA 143t
A AT & XA ARAA Az

ZF W o 7 A %3 AlE 0.5g0] 80T A4 200mlE 7FeF & 287 Seuo] A & T
AAA Adamo] gt #eArE AT BedAlE 108 7Ed=He g Hrlslgion

o T

Fig. 36. Lindera obtusiloba flower teas prepared by various process.
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(3) 4723

2 Rlo R Az AGUET ZAE A, ot 3 AAA A3k dig deHAE AA
3t A= Table 273 2t}

A RO A3 BGUTFEATE e AQd 3F o AAA doweA T e A
=2 YERAN oAb AA dEbH] Stk ey &e] Aol oA A W ellA
o)Al ztolE HY=H A WA M 2 AEEE Holi theo] 4R, 7P v
Aowg 1ol Ao dFAzHoldn), Aawd nX+= JFS 1|98 F=d dig #F
AAFS AA S TH(Table 28). 3ol & AFTEE B A WY H$- foldor & 2o
& HolA = FAT U A5 et GEFFE, A o A9 ATt =575 ol
et HEe T3 5 Yehves Ao® ddEoh(Fig. 37). oldd 23E EvizE A4UTE
zpe] Fgo AHe AxdHe AWy olga ddd ¢ ok

Table 27. Sensory evaluation of Lindera obtusiloba flower teas prepared by various process.

Drying method Flavor Taste Color Total palatability
Oven dry 4.78+1.44° 5.01£2.51° 6.29+2.61° 4.96+2.10"
Freeze dry 5.23+2.84" 5.00+2.78" 6.79+£2.19° 5.43+£2.60"

Steam 6.42+1.77" 5.66+2.35" 6.78+2.00" 6.00+2.18"

Means with the same letter are not significantly different in a column(p<0.05)

Total |

Color

Orven diy

| Taste Freeze chiy

Steam

Fig. 37. Sensory evaluation of Lindera obtusiloba flower teas

prepared by various process.
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Table 28. Intensity evaluation of Lindera obtusiloba flower teas prepared by various process.

Flavor Taste
Drying method Color
Grassy Sweet Astringency Sweet
Oven dry 3.61+2.35" 4.15+2.62" 3.85+2.52a 4.32+2.82" 6.38+2.12"
Freeze dry 4.65+3.00" 4.98+3.02" 4.00+2.79* 4.68+3.14" 7.05+1.68"
Steam 3.74+2.39* 5.09+2.86" 3.66+2.37" 5.16+2.89" 6.62+1.80"

Means with the same letter are not significantly different in a column(p<0.05)
o HAERSE AL

(1) 9724
AAUE QRS dgow & A9l Anwst Wil teh) Al Bat @ 4 el QAL
o) o2

H7}et

W o 2 A 23S AZUSF AF 10gS F%7](HD7400, Philips Electric Co, China)

of ¥i 500mle] 90C ¥+E 100ml/min®] &E2 #EAFSte] FE38h= 3E4 55 Aldst

Jom % 53 FZeYL 3G FEAS APUTAXNZFZNLTE © Linder obtusiloba

leaf tea extract) &2 H3IQlth =gk d3 WAOoR 10gS F=7|d ¥ F=3% L
KeX

W ZF 53] FE35E 35 FEFAe 2 =ujgxt F2EN(RTE : rosemary tea extract) Q.=

T MY 7hgd aYd s Felstr] @ LTESF RTES A& microplate
spectrophotometer(PowerWaveXS, Bio—Tek)E Al&3lo] S35 S5t 7184 13 &
A FEHE 105ColA Axete] AFEe doziy ALt
LTE®} RTEE Y3t vj&E 34ste Zda5E AR = 3F A ub dA4 7559
DS AAE QA s Y

)
X
>
Oft
il

AANEARE FF A58 st FEF ¥ A9 nusy] A8 Ay FrGgon
52 2459 AZUTAR 59 FREE Fig 383 2ol 4

122 FE3 F2942 0.0323s HERRIA AL 23 F=2 42 0.015%F YERA A=
AR Z

] = 3|
sk A ko] o]F AP 12} FEE LTES A X283t
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0.025 -
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0.005 -
0.000 —— .

LTE1 LTE2 LTE2 LTE4 LTES

O.ID. at 6 T0mn
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=
=
=

Mumber of extraction

Fig. 38. Effect of number of Lindera obtusiloba leaf tea on

absorbance of hot water extract.

0.600 -

0.500

=
o=
=
=

0.200

0.200

Soluble solidi®s)

0.100 -

i
-

0.000 - —&-
LTE1 LTEZ LTE3 LTE4 LTES

MNuaber of extraction

Fig. 39. Effect of number of Lindera obtusiloba leaf tea on
soluble solid of hot water extract.
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Fig. 40. Comparison of color of Lindera obtusiloba leaf tea extract.
(LTE 1 : first extract, LTE 5: last extract)

2z2ug FEE9 A% AGUHFAR FEN9 FARSE FFS JEM A S (Fig. 41). 1%}
FE FEN FHE= 0.0178 YERNA AL 22F= 0.011, 3AF-E = 0.003°]38H& UrEMP*‘:‘r
7HAd el s 1A 0.16g, 2ol 0.15g, 3%kl 0.09g= 129} 23} FEA o] 7h
|4 1y Tol FEH = ASE Yetwth(Fig 42~43.) 5359 7184 19 & %‘%‘E% = o
22U YR FEFE T3 173 FEE] HAS Aor Aoy o] olF A= 1 FERE
RTEE Alx3F3it).

0.018
0016 -
0.014
g 0.012 -
£ 0010
% 0008 -
=
o 0.006 -
0.004 -
0.002 .
0.000 - - -

ETE1 RTE2 RTE3

Mumnber of extraction

Fig. 40. Effect of number of rosemary tea on absorbance of
hot water extract.

_90_



0.180 -
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0.100 -
0.080 -
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0.040
0.020 -
0.000

Soluble solid{%a)

RTE1 RTE2 RTE3 RTE4 RTES

Number of extraction

Fig. 41. Effect of number of rosemary tea on soluble solid
of hot water extract.

i GE =8

re.a T S
[

e g

Fig. 42. Comparison of color of Lindera obtusiloba leaf tea extract.
(RTE 1 : first extract, RTE 5 : last extract)

e
gastel AT 2A0jY ERERE Azt ARE ETE

=
AAA Azwdd g deHAE AR Ay

Table 299} 7t} LTE:RTES H]&9]
50:50(viv)d wl A3} AN 7S A FoHQl ZolE HolA| oy M =2 HFE
A, FFAE 6.672 T3 Aol HolW JpF =L HEE A " ASE=

75:25(viv)d W 6.3302 7HE & HFE Ao Fo49l AfolE Ho|A= )
ol gt Ay Exujeal FEE0] SRl 7132 7F $20bA 50:50(viv)el

A 7 e HAS4E Bolugrt AT

Hol7 Al =W #eido] Aty = HoR HOlt(Fig 43). Wk AU 2=ujg] &3

5% LTE:RTE®Q] H]E&o] 50:50(viv)d w7} 714 4t Aoz e,

=
)
o%
i)
1=
o
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Table 29. Sensory evaluation of Lindera obtusiloba leaf/rosemary tea beverage with different

mixing ratios.

LTE:RTE(v:v)* Flavor Taste Color Total palatability
100:0 5.75% 5.25° 6.08" 5.50°
75:25 6.25% 6.33" 6.42° 5.83"
50:50 6.67 5.92° 7.00° 6.33°
25:75 6.17% 5.75° 6.67" 5.92°
0:100 5.27° 4.53° 4.80° 4.67°

“Mean LTE : Lindera obtusiloba leaf tea extract, RTE : Rosemary tea extract

Means with the same letter are not significantly different in a column(p<0.05)

1000
75:25

- S S0

Flavor ST

L Rili]

Total

palatability Taste

Color

Fig. 43. Sensory evaluation of Lindera obtusiloba leaf/
rosemary tea beverage with different mixing ratios.

% A% @) A7) WmaT

dErdzdyon Azxd AT Adae] MFxEe FAAL wotsly] e g WA A
o FReta Qe AR UL VEEE 2AE A B AFE A

(2) d744
AFAZIHOZ A AGUF daret AT FEEHE AT AFS Tdste] AlE
3 Thg WE HxE AR AR, ATl s s AEstE AGAGE AR, A E)
£ /M3 B AE AA s
A7 Ak 1goll 80C2 & 100mlE 7he & 283F S8dla, AAs sA40x7]
M 24N SAAZ AN F Eeda, B8 AR 1gol 80T & 100mlE 7g 2 A
Ho| A= 71AE 28] whEt gk 2 (15g)e] 80T & 1 =
ol 3 B HAE AAET. B HAE
9

= — i
94 7lsx=How Hrisidlon HAre S gistdA 1798 o= 383t



(3) 47+2%

A7 dak, B, AEstE A AARAE AL 3 g D dAA dsedd tidte] ds
AAFE AARE A3} Table 309 2o &l A5 AdA7E 6.67= 7MY 2 AZEE B
U fFo Al Apol= HolA @skth. Mol Aol AU SIAF 6.75% FolHow T
e ATES BT g dA4 A5x4, AR 7P =2 ASEE B
U AU Akl fo Al ApolE HolA ¥skal, AAAkE e Aol HlE folHowm vt
& AZEE YEATH(Fig 44). #sAAME ol AU ARk 7S %7t AlFellA] oy
© AAARet Hlalsto] FolAtE Holx] gorw AEstEo]l dvjd P FAde] s AL
=2 deE AT

ol¢} o]l AFstE kot Apolzh GIW AL thdg AR(F, dF)7F 288 e "Woj:
d AFE AYztet

Table 30. Sensory evaluation of Lindera obtusiloba leaf tea, ginger tea and ginger tea product.

Samples Flavor Taste Color Total palatability
Lindera  obiusiloba 6.25 a" 575 a 6.75 a 592 a
Leaf tea
Ginger tea” 6.67 a 3.58 b 542 b 433 b
Ginger tea product” 6.08 a 5.92 a 517 b 6.00 a

* Leaf tea made hot air drying method
¥ Powder using freeze drying method with fresh ginger
* Manufactured ginger tea mixed with different materials(pinus fruits and cutted jujuwe)

Mean seperation within columns by Duncan's multiple range test at P=0.05

Flavor

= Lindera obtusiloba leaf tea
— ginger tea

- ginger tea product

\ Taste

Fig. 44. Sensory evaluation of Lindera obtusiloba leaf tea,

ginger tea and ginger tea product.
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T

(1) AZGT 5%

AR AHAE 2AG A3} AWACE AL AR AR L FHAD e FA
o ofFold Qom, FE Aol e Rol A AEolth EF YA YU 5

S AR 39 PFHo] 3~tmAERE nEo|r},
A7 A= AT AFHFE 2ARE 121
T AT Fe E2 350~450g, AL 1kgo]Folt}). o)<} 713 Az Aol 1910] 19 A 7FS
HE 9 S P L& 2.5kg ~ 3.0kg, Y& 10kg ~ llkg o AHAE & § AS
(Table. 31.). 8}A|%k o] FA4&2 AZdFe] Fau7h w2 i-(Ilm~2mA =)t &L YF(2m
o) el ofEEE T2 QAT AdEAM A Qe wEt Fare] molrf MFHZ Ol e F=
Btk 53 AAUE AT AR Gl M AFH I Atz A 23} o] AFH o] e}
2o s Aoy, T3 Heraaddr B o A= A= A5S AAANA H=3)
o

AAZo] FFL WA ol
oleld ARES aelsl B ou AgUTel Awd AuME T4 Bl bsetd 7%
H AFoR A & 5 e elgtn wHt)

Table 31. Harvesting amount of flower and leaf.

Standard Flower Leaf
1 Person / 1 day(8hr.) 2.5kg ~ 3.0kg 10kg ~ 11kg
2 Person / 1 day(8hr.) 5.0kg ~ 5.5kg 21kg ~ 22kg
3 Person / 1 day(8hr.) 7.5kg ~ 8.0kg 32kg ~ 33kg

(2) 95 23 Wy
dutd o7 Frlol A AFHste] BAS S A 7P EAVE HE Hol ofwA HusS 3
- MAAAA A= AH2(5C)eA PE

l#
>
20,
Y
o
X
=)
e,
23
off
N
)
K-
>

fe A

)
i
Ho
1o
>,
o
i
o,
=)
=
ol
o

A gl sh= A 7% ;‘M?—ﬂ o] g}ar
A g A Aot}

-9 ;ﬂiﬂ Fal, FAAZR7] B AFAZRT] AJAES A9 AAHle FAHEE 7HA A Q)
o SRR dwbdor HEgor Yde EIFXV|= sUlAAE Bo]l RAsta
(Table. 32.).
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Table 32. Drying machine of hot pepper supplied in farmer.

H Company HY Company D Company DY Company
Size 1190*950*%1900  1130*2180*1875  745*1040*2100 1395%2900%2275
Electricity = 6Kw/h 8.31Kw/h 2.5Kw/h 425.6Kw/h
Dry hour 33 hour 1~2day - -
Drying
- 150~260kg 150~170kg 312~520kg
amount
) ) Air press
Hot air ) Inner hot air L
Method . . Hot air ) ) injection
circulation circulation o
/pressed air innet
Applied Agri. product Agri. product Agri. product  Agri. product
crop medicinal plant  medicinal plant medicinal plant medicinal plant

A 7FAS A8 A3 dEZA%7](100kg2)e] A9 1,500,0009 0.2 74 A H89 1,
3 0 A3 AZ7)(500kg) 120,000, 0009, =471 %7](500kgE)

THAHoE Ao Qe Ve Al wE o8 FEjol webd HybAe] debd
Atk ol-& FE7F AH(tea)o] A AR[A AEE A AlRolA EF0x & Axg AlFAA
Eo Z|2=7F ey o] Adtz = w A3 F A dFAx7]el A F oujdy Fol
Yol BHybs o= F5 Adow dddEn

Agor AE = A2 A=A

o] ©717F Bsl T MAHAS AA sl §EI%
s

A]
ZAolgtal FaET. MAAFA = AA AT 7855 1bag(Z7]dl weg} 20, 50, 100g

@ 5 gl Aol oday] Wi ARz e Aot ASAY Sl AAH
AFAZINE A B} Ak FO ALAFRE ol dkel F 5 QAW AE} o] F
oA Aol FA B G BAAE B2 ol § WA URE Ase vag A
HESo] ook & Aoz waAy)
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A 2 A A2AF AT FEES o18T 7T - A HTF,

(Y o]gd XTH)
L AR 4 228e 22 %Y % o vitro 7154 7}
7). AAATE AR AFIT BHE 328 A=A
(1) A7 25

Tl e AR A9t Be RS GRS V) i olF FA6 we RelAla,
Bel B4 AP AT DAY AT 20tk

I (Lindera obtusiloba blume leaves, LOBLs)S E38lo] 70 % ol €FL2-0]]

=
T A
W7zt 22 5 2220 92 (7000 rpm, 30 min, 4 T) 3 3 Az} A

X 3AIZF B9t 3R 3
ZolS whatman No. 42 o33t Filtering © ASHS 71253 8 =24A4A%XE 3
o 70 % AEE FEES AJTE 70 % A FEES B 59U FH £xHow A FRE
X2 odolAH o E, HELS R oz A wEt Axpd B kg’

Lindera obtusiloba Blume
l Extracted with 70% ethanol for 3h at boiling point (2 times)

Crude extract
| Disolved in water and mixed with hexane and vigorous shaking

! '

Hexane layer H,0 layer

Mixed with chloroform and vigorous shaking

! v

Chloroform layer ~ H,O layer

Mixed with ethyl acetate and vigorous shaking

! '

Ethyl acetate layer ~ H,O layer

| Mixed with buthanol and vigorous shaking

l l

Butanol layer H,0 layer

Scheme 1. The separation and purification steps of LOBLs.
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(3) @ 2=
AT QL 70 % AR FEE 100.0 g & 2 L] &l 590 5 4t 2 Lok Aol AdsA £
s At o9k #E IS 3, 4W NS
0 % oghs FE20lA St Sor §A 2 e 2d5S sl el 5 32 & Sl o
FEE ToE FAHORE SRR 70 %

|E Z(10.0 g), F22¥E (0.

©

Table 33. Yields of layer in the separation by different steps of organic solvent based on LOBLs's
70 % EtOH extract,

Refining step Yield of total soluble (%, w/w)"
Hexane layer 27.3
Chloroform layer 0.9
Ethyl acetate layer 10.0
Buthanol layer 16.43
Water layer 27.0

: yield of total soluble extracted from LOBLs's 70 % ethanolic extract by the solvents.
Y. ARIT 259 W% B3(m vitro) 7154 A%

(1) 97 23
vel B A8 2o e o 2y
X 3}

Sl H3 Fo] Byo] YAZ AN SAste] )5 WS V12 A
o do] B4 S s, Aee By Sl E

M= ofe WHoR e e adE ST

=

(2) 97 9

b e =2REH AR £

Rat®] 7Fo. 2 HE| hepatocyte?] #8]+= 294129 collagenase perfusion W S & Bissel
3} Bonny $9 WS X Wyl ALY RatS ketamine hydrochloride 9}
xylazine hydrochloride(1:2)9¢] &3t o & n}FH A7l $ perfusion medium(25 mM NasHPOy,
3 mM KCI, 120mM NaCl, 11 mM glucose, 5 mg/L phenol red, 10% BSA) 200 ml= 20
ml/min®] F&o 2 7F Fwo] oF 7RI #F{A)7]AL, 0.05% Type I collagenase, 4 mM CaCls,
5 mg trypsin inhibitor®] pH 7.5 perfusion medium= 15 ml/min#9 F&0 =2 75 30x% &<
A2 3tlth. Collagenase®l #-go] £ 1H& HARKFE 23 F nylon meshE ©]-&3}]
washing medium(L—15 medium, 18 mM HEPES, 0.2% BSA, 0.05% glucose, 5 pug/ml insulin)
o2 g, AZHH(Alpini G e al, 1994). AE HetdlS A4 (500 rpm, 3 min.)de] 4
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SN A AL cell pelletol]l Percoll €S A 2]3d 3 0.4% trypan blue®} Al & e
8|35t M EFE ALksttr. 37C incubatoroll A A XE 7} collagen coating® ¥l 87
Hol| 2= 4A7F vl $ plating media® FH3F] 2041 &, ZH2be] A& A
o}

S~
o B o

]
2]

Hl

Cell density:= 24 welld] 1.8 x 10° cells/well, 100 mn*2 5.0 X 10° cells/wellS Y= o

(A) (B)
Fig. 45. Primary cultured hepatocytes from Sprague-Dawley rats.
(A) right after seeding, (B) 4hr after seeding, (C) 24hr after seeding (40X)

(WP Ax &g 33
MTT assay+s =@M 9] 7184 tetrazolium® o] Aol A X9 mEZ=glolo] o3 3}

G o] =84 formazan A== = A2 E o] &3 Aot wEhbAd debsla o
AMHon: GAdF AEY FRE FEE goez dtdste] AE AEEs SAY & 3
.

20A17F S0l vk &7] o] F=F hepatocytesE ETH, 1.5 mM —BHPYF X 2|3k 23
T e AU 99 70 % oﬂ%—% FE53 7t 8583(15.6 pg/ml ~ 1000 pg/m)S 2] 3
1.5 mM ~BHPE Hggt 3oz o] 37C incubatorol A 308 2] 3 Morten ol
g WS AR WyPste] MTT assays aFth”. =, L—15 HEPES mediumel 5mg/mL

WS 40 pl Yar 37CoA 3AI7F A & 2A72S =& v 484429 MTT formazan®

2 AN Aol 1 N HClY =0}d= 10% SDS 200 pulE Y3 ELISA reader® A}-8-3}¢]
EHEE Z2A35h He e MTTHE HE2TE 100%= 7)538F] viability 7F

(th) DPPH radical £A% &3
AT do] FA F2 of"HolAMEHolE F9 in vitro system©lA radical scavenging
activity S 7FA a1 ERES dolr ] Y&l =33k Adolt}. 1.1—diphenyl—2—picrylhydrazyl
(DPPH) 892 ascorbic acid, tocopherol®} W= 3letE 5ol 2oste] ghdwo] e zpAlo] &
MEogA kst B4 4 TS %éff}‘:‘r A7E-el oeolAlE o] E 9] radical
scavenging property:= Fenglin® 95¢] o8t oz 712l DPPHY| et 2ASS 2
g5t} o g2 %<l 100 mM DPPH reagent 900 pleo] 5% A& 100 pl& @il 2 4
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o] FaL o] F& AE|E 30%-7F B3 T 517 nmollA] A|7te] wE FF o] WIS
o} tZ7* 22 ascorbic acidE AH&-3FS T
DPPH radical scavenging activity (ICsg)
=100—[(AN & 7o F3=/AE T3S F35%) x100]
N—N.
NO,

Fig. 46. The structure of DPPH..
fAAld <sA Ferric —

giis

(8}) Ferric—reducing/antioxidant power assay 7244

Total antioxidant powerE =74dl= WHOZ Y2 pHojA
A7} Ferrous — tripyridytriazine® 3 x= W oz =3 A)),
=T 60

g
7} pH 3.69 0.3 M acetate buffer 25 mlS 7}3tt}. 1 3 FRAP reagent 900ul ol
ofdolMHo|E T 30 ulE Yo st AE& 37CeolA] 43 43 $Fof 595

tripyridytriazine
FRAP reagent®=4] 40 mM HClell €347 10 mM TPTZ 2.5 mlol] 20 mM FeCls-6H,02.5ml

O & FeSO4 7TH,0E AFE3}o] AFE3s)9l Tt

T
g 2qen wE 3
A A7 e A 47 M (Thiobarbituric

el A w8
Ao

X microsomes?
acid9}

(v}) Fe?*/ascorbate
o] WhH2 xxke] Alksfj7t e uwel AAdE = carbonyl $3E F malonaldehyde®] A
thiobabituric

acid reactive substances, TBARs)
malonaldehyde= F%##}9]
A

QoA

el 2AE &
malonaldehyde7} ¥F-&3lo] A apMeo] Bt E & A3},
HO N SH
SYN\ OH = T
AN X N
CH—CH—CH
OH OH

The structure of TBA malonaldehyde complex

Fig. 47.
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2AIZF W F ATl S 7HA —20Col A Baditt Cell2 0.2% Triton X—1005 A
2]3Fal TCA (trichloroacetic acid) buffer (0.25 N HCI, 15% trichloroacetic acid, 0.375%
thiobarbituric acid, 0.01% butyl hydroxytoluene) 0.5mlS H7}alo] A5z} vl kx4
95CFZNA 30 &<F B¢ F A=08 2384 n — butanols Bl AH3s] 50| Frh. 9
A1 E-2 (800 rpm, 10 min) $ A= exitation 515 nme} emission 552 nm oA & 3FEA 7]
= o]g3to] =AYk, Thiobarbituric  acid  reactive  substance  (TBARs)&
1,1,3,3—tetraethoxypropane (TEP)¢] kel o3t 7}lE &= Po]Z malondialdehyde (MDA)
equivalent®] X TS 2 b, oldd 9AF SHXE MDA 5% (pmol / mg protein)
i £7]6}%q07) 63~ 64)'

(3) A+ 2%

Ob Z & F g 84 HA

Zy B8 Zo] A AALE 9ske] MTT assays 2A8FATE *8] group< control¥} ~BHP 1.5
mM, Aol ALl SRE2XE, dHopHolE, FEE & 5 500 pg/ml¥ (~BHP 1.5 mM 2
o] Ae& groupoE ottt (~BHP2 3+ 5A4E& do7]e Edolt)h Fig 48. oA Bent
o} o] M AEEL odolAHolE Fo] 7P wokom Hj=23Ql it Fo] TP Wtk A 2
Aol A= ddoH ol E Fg 7ML 3t 7] BE

]
X
E AEEY] A7]E oHoMAHOlE, FEE, SRRAS, &,

120 *%

100

80

60

Cell viability (%)

40

20

Control t-BHP H C E B D
Concentration (ug/ml)

Fig. 48. Protective effects of each layer of LOBLs's 70% EtOH extract on #~BHP-induced
oxidative stress in cultured rat hepatocytes.
Cells were treated with 500 ug/mL of each layer and 1.5 mM ¢BHP for 30 min. Cell
viability was determined by MTT assay. Results are expressed as mean + S.D. (n=3) **P
< 0.01, compared with cell treated with +-BHP alone.
H, hexane layer; C, chloroform layer; E, ethyl acetate layer; B, n-butanol layer; W, water
layer.
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e

(4Y}) DPPH radical &A% &4

A7 o) A F9l o'olAHolE F9 i vitro system©l| A radical scavenging
activityE 7HA 3L A=AE dotir] el sag Aol cdEotAH o E F¢ radical 427
TS E ¥} 50% scavenging activityE 7M1+ %+ 4.21 £ 0.09 xg DM/ml ©]™, positive
control® 2291 ascorbic acid+= 2.25 £ 0.05 pg DM/ml o]t} 7]<&d| radical &7 %5 ©] ATl
ZH &%l ascorbic acid$t MW E eFe W HIRd s UEtl= As Eo} radical &7

o] 2L oF 2= 9t}

Table 34. DPPH Radical Scavenging Activity Assay from LOBLs's EtOAc layer'.

DPPHECs (1g DM/ml)’

EtOAc layer 421 £ 0.09

Ascorbic acid 2.25 = 0.05

“Bach value is mean * standard deviation of three replicate experiments. Results are expressed as
mean + S.D. (n=3), **P < 0.01.
DM, dry matter.

*Amount of sample necessary to decrease the initial DPPH concentration by 50%.

(t}) Ferric—reducing/antioxidant power assay 7244
7P o eolMHo]E 9] FRAP assayol 93 a4kste 2 Table 35.3 2t} 1A A&
of 3t FRAP 4+ FeSO,7H.09] &%= YEFW I positive control®+= ascorbic acid=
AFE3F T Table 34.904 H.3:= 8F9} 72Fo] LOBLs's EtOAc layer® FRAP =%+ 2.45 £+ 0.01
mmol FeSO, 7H,0/mg DMo]aL, 7]&o] kst B2 = 2 4% & ascorbic acidE 2.54 +
0.02 mmol FeSO,7H:0/mg DMS YERE AL Hol A F2] JEoAEolE FL& =&

kst dAdol = Ae Fl & Al

Table 35. FRAP Assay from LOBLs's EtOAc layer’.

FRAP
(mmol FeSO47H,O/mg DM)
EtOAc layer 2.45 £ 0.01
Ascorbic acid 2.54 £ 0.02

“Each value is mean =+ standard deviation of three replicate experiments. Results are expressed as
mean = S.D. (n=3), **P < 0.01.
DM, dry matter.
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(2}) Fe’*/ascorbate HE microsomes® X AFAIEA &AM (Thiobarbituric
acid reactive substances, TBARs)

2] group< control¥} /~BHP 1.5 mM, B7F2] oEolAHo|E Z 1000, 100, 10, 1 ug/mlz}t
t—BHP 1.5 mM Z&o] A g]3t groupl.® Yol Zt}, (—BHPLS 7F S5AS doy|= Edolt) A
& A3} (~BHP 1.5 mM # &3+ groupS control group®.Th lipid peroxidations ®o] 4ot}
a8l AU o EolAEo]E ZF 1000, 100, 10 pg/mlS ~BHP 1.5 mM<e} o] &gk
groupo| A 24 ZFo](#xP < 0.01, *P < 0.05)5 Ho]M MDA(Malondialdehyde) S 7+
2AAY. 53] 1000 pg/mle imé}oﬂvg w+= control tH] 77.49 %, 100 ug/mle 23t <

= control WH] 37.82 % Ao MDA AAS A ol Z23E EY=E 2= A%
oF 4= 9lom, AHAA AA YA =

U Gol 7F &3S ddE W 7 HEE e AS & 4 9o
of A7l= AdYAlstE S o5 AS & F Utk
700
600 |
= 500 F-------do e =F-- - --
s
= *
§400 - l
5
g 300 -~~~ S - --
<
A
=20 -7 - ---- - - --
100 ﬁ
0 FT‘I
Control t-BHP 1000 10 1 0.1
Concentration (/g/ml)

Fig. 49. Effect of LOBLs's EtOAc layer against oxidative stress induced by TBARS with
1.5 mM #BHP for 30 min in primary cultured rat hepatocyte.
Values are expressed as mean £ SD (n=3), **P < 0.01, *P < 0.05, compared with

cell treated with -BHP alone.
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o AUE 289 ¥uUBT i vitro FEAY HF

(D) 97 53

s Bos 712 AFor o] @4 ATH dHoMlEolE Sl dste] Fdngis adts

AZs)
(2) 97+ 9

D) olvlxz] FFE L AGEs B4 oA 49

1 mL ¢ 0.1 M phosphate buffer (pH7.4)°] 5 mg® BSA (bovine serum albumin), 25
mM ribose, 1 mM DTPA, AZUHF o EolAEo]E ZF 1000, 500, 100, 10 ugs ¥ 3,
37°C wWF7)e] Wk 797 EHE 2wk A 00,

(b [MCl-lysineL o] &8 FIF=PS glycation A3 =3

@ 99A crosslink assay ¥Hg E3E A=
1 mL ¢ 0.1 M phosphate buffer (pH 7.4)°] 5 mg® BSA (bovine serum albumin, fatty
acid free), 2.5 mM threose, 1 mM DTPA, 2 uCi¢] ["Cl-lysineS A &3t} sl= Zdd W
3 0.2 um FAFIE o] 2 mLe A4t cryogenic vial o Y& F, 37C wjor]o] Wit}
o] & vial 7HZF HHE AHE S AZITH

® ©¥A glycation— induced protein crosslinking &4

IbS- 39t E Y crosslinking & 54 7] fl8ke] vbs &3+= 50 mLA A FH3Fe] 2.5emA]
£9] oJ7}%] (Whatman international Ltd. England)el] Z+z} AzFsle] A+ E Hd 3 10%
TCA (tricolate acetic acid)& ol Hol 1A]7F o)A 4T FHAH L AFHRAE thA] 5%
TCA (tricolate acetic acid)-& ol Fo} 154 & A2 A vjgstitt. 30 &<t A9
Folale= RNAE AlAsH] #13 90T oA wiFAZ] %, o HE (ether)9} o €hE (ethanol)

2:3 &2 30 &t A2olA TCASH A& A A7) el vhA] mjgsiait. T4 o2 15
T ¢ 43T FES A7 s7] Hal oHER AAFAT. AFAAE Y 5 viald] 22
4 mL9l liquid scintillation counting cocktail solution (ICN, USA)E &7 Y 5% =<t
[M*C]—N—formyl—lysine ¥ 2.5 mM threose ¢ ¥% AHEZE liquid scintillation counter
(Beckmann, Germany)® =743} t}b7 69,

a7

ot
A
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(3) 4+ A8

(b otrt=g] 23E % AGEs B4 A 43
28] group< control¥} glycation, A.G.D 256mM (o}vl=g] 3}sHE = AGEs XS JA =
Ao w & A e 24), A oldeAE el E 2 1000, 500, 100, 10 ng/mlo.= W
o]t} A& Ax} odolAEHlo]E = 1000, 500, 100, 10 pg/mle] A WA H2F o] (P <
0.01)E HolH ofmfkg] 5= B AGEs S A= A& <1 & 5 Aok 53] 500 u
g/ml ©]Ae] ‘EXo|A]E positive control AFE ¥ aminoguanidin Xt &7} ¢ £ 2}
o] AxE EUE 2= AU o] ointkgl sigtE ® AGEs A4S AAst= &3t

60 |-

40 |-

Inhibition activity (%)

20 |-

Control A.G.D25 1000 500 100 10
mM

Concentration (ug/ml)

Fig. 50. Glycation inhibitory activity of LOBLs's EtOAc layer.
The percentage of glycation inhibitory activity calculated as compared to the blank group (100 %).

Values represent the mean (n=3) + S.D. P < 0.01, compared with 100 % glycation alone.
A.G.D: aminoguanidin
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(WP [MCl-lysine& °]-43F FFu@WZF glycation A3 3
212] group< control®} glycation, A.G.D 25mM (glycation AL A= Aoz 2 A
de= ), AT dlEolAE o] E Z 5000, 4000, 3000, 2000 ug/mle2 ol 2Ad 2
I o "olAlH o] E - 5000, 4000, 3000, 2000 pg/mle] A H{felA F4 Aol (P < 0.01)E E
ol glycation A4S A= S Il & 4 vk 53] 5000, 4000 ug/ml ©]7e] &0
X+ positive control AF& ¥ aminoguanidin 2T+ &¥7F ¢ £ Bt o] A¥E ECiE
T2l AU Aol glycation S AASE 27t S & F ATk

=

160
140 |
120 f-mmmmmmm e
100 |--
80 f--
60 f--
40
20 f--

Inhibition activity (%)

Control A.GD 25mM 5000 4000 3000 2000
Concentration (ug/ml)
Fig. 51. Glycation inhibitory activity of LOBLs's EtOAc layer using [14C]-lysine.
The percentage of glycation inhibitory activity calculated as compared to the blank group (100 %).

Values represent the mean (n=3) + S.D. P < 0.01, compared with 100 % glycation alone.
A.G.D: aminoguanidin

w
ha

O:

d

el

i o
(o]

ol

T AARQD AT & FEEE 210 g
PR FEE AEAZANAN 74 & 59 &4 FAA
group< control®} ~BHP 1.5 mM, A7 }e] alixl = =
500 ug/mla}+ —BHP 1.5 mM o] 83} groupl = H5o] A+,
EHot AE AEES AdoMHOIE Fo] 7 wom HSA -
2 A= o”HoMEIOE S5 7L 7t 7] HE B FYEudHET a4 A5 AEE dYs)
om ME AEES A7]= dEoMEHOIE, REHE, SEEXE, &, I T £oE =84th

AZUT FE55 W7 sES(n vitro) 71573 ASAA AT Ao &4 <
Ho|E Z9 /n vitro systemo] 4] radical scavenging activityES 7FA| 1L =A==
3] 4233t DPPH Tlt]ld AAZA Aldo A oEolAHo|E =9] radical 215
scavenging activityS 7FAl&= sEFE 4.21 + 0.09 xg DM/ml ©]™, positive control® 2221
ascorbic acide= 2.25 + 0.05 pg DM/ml °©]t}. 7]&9) radical &~A%s°] At 2 <4
ascorbic acid¢} W& & W ¥]=d s UEllE AS Eo} radical 2750 25 &

P
T 3

9D n vitro 7154 B2k ANATLE 9%
Fo] MTT assays AAEHS T g

, AIEotAEIolE, FEe, & T
[e] =
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FRAP assayel <3t &itste 2 744 Algol] tist FRAP A& FeS0,7H,09] &=
YEFA I positive control®i= ascorbic acidE AFE3}3tl. LOBLs's EtOAc layere] FRAP
A& 245 + 0.01 mmol FeSO4-7H,0/mg DMolar, 7]&o] &itsl 42 2 dAd e
ascorbic acid¥ 2.54 + 0.02 mmol FeSO,-7H.0/mg DMS UEIN = AL Hol A7 F9] o
HolAlH ol E T2 H& At &do] e AS & & 4 AT
Fe’*/ascorbate &% microsomes?] A ZAIArstd A A Mo A 2] group control T}
(~BHP 1.5 mM, 752 o dolAlE o] E F 1000, 100, 10, 1 ug/ml¥} /~BHP 1.5 mM o] A
23k group &2 WFolAH ~BHPS It 545 o7 =dolvh. 43 23 ~BHP 1.5 mM
28] 3k group< control groupX.t} lipid peroxidationg Zo] Aot} 18|11 7Tl od
olAHIO]E Z 1000, 100, 10 ug/mle ~BHP 1.5 mM9} 72o] A2]8k groupol Al f-29% zFol&
wolw MDA(Malondialdehyde) A4S ZAAIZT. 53] 1000 pg/mle Aads W=
control WH] 77.49 %, 100 pg/ml< *€]8}3E W= control tHH] 37.82 % %= MDA 7
S AT olE AdE EUE e AU do] 1 &S dE W 1 Vs REE

Ae & g den, A4 AL ol A7l AZHAEE e o5 Ae
o

N
e
il
o
o
ofl
kr
)
o

IN

s in vitro &% A5 ofvt=d 33tE 9 AGEs A4 9
roup< control®} glycation, A.G.D 25mM (¢o}rt=d] 3}3tE 2 AGEs A S
adelx e ), AU olgolAEle]E Z 1000, 500, 100, 10 ug/ml

. AE A3} odolAElo]E ZF 1000, 500, 100, 10 ug/mle] A Wl F2] 4
zko] & Holm olntig] &3E % AGEs S Aleks s &< & = v 53] 500 p
g/ml ©]/Fe] FX ol A= positive control AF&%¥ aminoguanidin Xt &3/} ¢ 5 Hh
o] A¥g EUE $g+v= AT do] ofntxg s3tE 9 AGEs RS dAlste a3t

01O . O o) 2~ o
o= =2 T }}]\2}]\ .

UETV

o

utl

)

—r

2

Y

S
S

[MC]-lysines o]&3t 3= glycation A3 ZA A e group control glycation,
A.G.D 25mM (glycation 84S oAstsE Aow 2 dejx] e B4), AZEY odolA)
°|E Z 5000, 4000, 3000, 2000 pg/mlo= WXt} A3 Ay} o dobAHo]E Z 5000, 4000,
3000, 2000 pg/mle] A WY F2]% 2o]E HolH glycation HAS A= AL &9 &
4 9Jt}. E3] 5000, 4000 pg/ml ©]49] s XA+ positive control A& aminoguanidin X
ot qa¥drt o F& B o] 294E EdE2 e AU Aol glycation S A5

= 2 dee & dslth
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2. A7AIF FEES o|l&F in vivo 7154 B}

7t ABAIFE FE2EY V5 B3 in vivo 71548 S
e Al M g A7) T osuERA A

AAAQD Wgol A ZsbFA welgth. aea sl 7hedh
stnE gl tarls, A5, wdxdrE 5

So] o] § ‘53
k<3

[olNe] = A pul
A AEY Ao o3 WA f3 AFAZ(reavtive oxygen species; ROS)S] AL 7HAH#
st, A9, AFAS, du 5o o 7hA " ddde] A 5 Udvk 53] free radical(-
OH, -0z )& A A7 @A =E Wste] bgE 25T vhgstuA A Eo =3
=, e A e #elo] v AoRE dHA Avk. BESA AR FHgE Al E e *ﬁ*é
% free radicaloll &3 A|A3Aikste] F40] Hol AE Av|dEc] AYAR] & H Ve
QA HH, A 4 28 dulstol=gt 22 A EejaEo] Aol A
ozl F9=E olgste] MEELS oA Hrt olyd AAdRsE dov|= xAd
=49l t—butyl hydroperoxide(—BHP)E Fo] & 749 FFA|Eo| M cytochrome P—450 &40l
3] ME FAEEL 2IAZ 4 A= alkoxy free radicalo]t} peroxyl free radical® -3
], ol23 th=Eo] DNAS &5 7 A= AlEE Fol= Z3E Zgste] Ax
AEA Ee dovle AdRdR E5 AREE I vk e ~BHP= IHAIECA
malonedialdehyde (MDA) &4 5 st Bl o] 3t free radicaldl ¢ A4A|
o] sbslA=/d2gkaksl @49 vitamine A, vitamine C, vitamine E9F -2 W@ 47 d4ts)
4 o3 o= Ax wWolEo . 53] 2 F HA=E2 AdIARS ] o E4S
Howm HEFoRrA FTF B w3t o] oA vl T3 S F3 Fe B
al ME]‘-

-2 A AT A= AU FE5=0] (—BHPO 93] FX4 Abs4 ~Ed 2o digk 1t
71 NAEIE Flstr] fste] b EA e
kel s vehl= MDA =HH ¥
2} gt}

A

ut
m

e

P
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(1) 97 23
Sl S AT F2ES ML o) i virodl Y AFE 1 0B E0E FRARS BB

in vivolll Xl S8, AU 55

1o,
o)
~
off
T
fol
fol:
Ko
e
oy H
o\
rot
0

(2) @7 g

A FEL AT 200g AL H+E 7 F 99 Sparague—Dawley 73S (F) MElZ =2 FH
o ol AdFUZE AZ AFSAIZL F Al e dH el st 7} o+ gubE Y 470 R
o] & 15 B9 ARSIt S EANSA S 25 20~22C, 5550%, AF2 12A417F
2 (07:00~19:00)= FAIsFGloH, B3} 2o]l= A2 AlHeH, ATy Aol dHdS &

W
S
I
o
_Orﬂ
2
o

(\}) tert—Butyl Hydroperoxide (+—BHP)¢l &3t 7+ SA/T € FEA

B A¥Le tert—Butyl Hydroperoxide (/—BHP)ol| ol& =¥ =H=92] 7t

Fo] R gas Aurr] 9 Agsi. F, ASAEd s 26 (—BHPO (HS &

HE FAESH7] 9l 19 13] 743 dAAR A FolHor AAUE FE& 500, 2000
=

it
o
2
fiu)
rot
oz
oy
v

mg/kgs Fog 3, w9t I 0.2 mmol/kg (—BHPE &7 FAMSte] 54 3F 5A4S /33
Stk gz (—BHP W2l A2 955 54 FASIT 57 AR 18A1F &, S H =
2 upHAA g AseA FAS 9ot B ARy Adsila, (e AYAATE
02 FAE Ao 24 BAE 98] 10% 22U N mHA A Y, YA 7F 2F]
2 Asteta BFAS fEiA AA dARE 55 Y & —70Cod AAFsrsith A A
3000rpm, 4TColA 15&7F Y4 Fglste] @& westa A7 AR &4 dA7bA -7

0Co] ®Aat ).

(H) EH Ay 2 AAF
ol AMES FF A A & dAEEst] YTks Hof a4 gy
A2 Bayer(USA)AFS] AST reagent kite} ALT Reagent kit= ADVIA(Japan)

=gtk

() & =AY Ha 9A @7}

Hematoxylin & Eosin staing €rF ddolg} 2w 714 7|24 24 3d

=
=
247170 B 5 BHL AR 2¢ FRse] paraffind FFEAA Tuleh dyE 25

S 5 yME AHE wEo &lolzo E AX3d . xylenel®  paraffine A A
A

=
Hematoxyline ¢F@7|dolmz alibe] Agste] 3l& 2oz A Eosine efiHdolm=
A

O
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(v}) XA 48}t (Thiobarbituric reactive substances, TBARs)2] A& H7}
(—BHPol| =Fo] WA AAHAYF o&l Absiibgo] dojif 18 A] eF& AAatel Hla
B AAreES A HaL, o] E A A E A AT A AA | AY F| o
3 B A ES AASHA & A Y 43S 71X A Hoh
TBARS =H& R 23 AEdHzo 98] AAEE  carbonyl FIE =
malonaldehyde (MDA) 2] Ao ZAHE + A=A MDAE FEA2] TBASF dHEx2] MDA
7} w3t Az e B3AE FAske AS S48 ol

HO N SH
N X N
ﬁ;ECH— CH=CH
O OH

Fig. 52. The structure of TBA malonaldehyde complex.

7

-

-

%214 homgenizers ©]-&3o] 1.15M KCI bufferoll A 2z mpaf] 3+ o}, 1 A5 0.5
mlol TCA (trichloroacetic acid) buffer (0.25 N HCl, 15% trichloroacetic acid, 0.375%
thiobarbituric acid, 0.01% butyl hydroxytoluene) 0.5ml-& #7}sle] 2 &3t 3+ v} 95C =%
o A 30 &<t 2l ¥ o= 23 A n — butanolS Wil AH3] S50 Tk YA EE
(800 rpm, 10 min) $ A5 N exitation 515 nm<} emission 552 nm oA FFEA7]E o] &
5} SA st Thiobarbituric acid reactive substance (TBARs) &
1,1,3,3—tetraethoxypropane (TEP)2] Ak &3t 7}-E38]2 Aojz MDA equivalent®] &=+
M-S 2 b2, o] 9ASE SA-HXE MDA 5% (nmol / mg protein) ® % 7|3} T}

(3) 4+ A8

b A8 71z F EFAL ¥l Ko] AHF
Table. 36.91A4 Binje} o] 7+ 15 7ol Ao AHY wFA W, 279 FAd fo4 ol&
UehdA] ekl e 717 T Aol AHEE 7 TigolA 40 g 9l Hlsd o= AFH 7 HS)
om BEIe] M3l 3 30 ~40 g e)Q] WSd fEolA 7t stk alal holu Alge) x4
FA ESH 9 g 2 g W92 Bg FAE Hol, 9] AYE BEdE 5 e AU FEEY T

of o] Aeolut WHol J&a MAA wdkaws A & 5 3

FN
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Table 36. Change in body weight of S.D. rats during treatment with LOBL extract for 7 days

Group Food intake (g/day) Initial body weight (g)  Final body weight (g)
Control 40.5 + 4.78 218.75 + 13.56 259.13 + 13.62
t-BHP 0.2 mmol 36.0 = 10.9 232.88 + 6.36 261.75 + 12.59
500 mg/kg 48.9 + 9.43 228.00 = 9.50 267.75 = 9.00
2000 mg/kg 40.0 + 6.05 230.38 + 23.80 264.75 + 22.04

Values are presented as means + S.D. of 8 S.D. rats

Table 37. Organ weight of S.D. rats fed LOBL extract

Group Liver (g) Kidney (g)
Control 9.15 + 0.58 2.61 + 0.27
t-BHP 0.2 mmol 9.33 + 0.57 2.84 + 0.46
500 mg/kg 9.34 + 0.54 2.69 + 0.10
2000 mg/kg 8.78 + 0.86 2.67 + 0.24

Values are presented as means + S.D. of 8 S.D. rats

(W) 88X A3EH 32 AAL
d% % ALT (alanin aminotransferase)®} AST (aspirate aminotransferase) {HXE Wlol] =
G M=oz Qe 7h|Ee] HAle) 7 &) dalrt Weidte] W} aminotransferase”’t BF0R &
gEo] F& SAS UEll= Zlo® 1F 240 ARE AREHATH
g3 = ALT9 AST+= HAIE Yol d+= @4 % GPT (glutamic pyruvic transaminase)®t GOT
(glutamic oxaloacetic transaminase)Ztill= 3t} o] @AEL A9 RE H7|d &A3hY, o] F
AST+= A, 2F =4, d ol =2 EAskaL, 80%7F Al We] nEFZ=gjotol] EAgkth
olof HIE] ALTE F= ol Fxstal Axde]| EAst). Fig. 53., 54.914 K& nvie} o]
ALT % AST= (—BHP o] o] dAAsIst =47} thzatol e 2424 45.9 (U/L)<t 176.1
(U/L)=E °F 1.59 % 14818 F7Fs detdith, A4y 355 5o 500 mg/kg wollA]
ALT 2 ASTe] &Ao] Z}7} 34.4 (U/L) <F 141.0 (U/L)S. =, 2000 mg/kg oA = 22 30.1
(U/L) ¢k 129.3 (U/L)o2 ~BHP Fojel Hlsir de53] aie] Sds Aoyl adts
ioﬂ (~BHPo| 23 7+ SAe] that BE Gt &S Hol A EI APUT FEE
Lo oEHoR o TR £ 3 2000 mgkg FoIol ] 500 mgkg TR o =
e t—BHPoﬂ gk b =00 oigk BE gyt & &9l 3 5 ok

O

H
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0
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Fig. 53. Effects of LOBL extract on serum enzymes alanine aminotransferase (ALT) activities.
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Fig. 54. Effects of LOBL extract on serum enzymes aspartate aminotransferage (AST) activities.
Values are presented as means = S.D. of 8 hamsters
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(th 2 =AW EE B4 oA H7}
b A A AL AAC FE 2 7]eY WHstE gt A Al Ey U1, §
B2 ws 9 75 Aols wEsle] Ao ddy o % 3
K ool o] txa(A)S BAAEREA o] Fglo] Holm 1 Aol dAFetar, 2 Aoz
APFTEE #HEY 5 dow, AU FoE(C, D) dF X
wolx o, FHA|IXES] necrosis Foaile] Apoli= HolX| o} ~BHP] <] 3F
vustAl 3 EREAS AT 7 Ak

Fig. 55. Effect of LOBL extreat on ~~-BHP-induced liver damage.
(A) Solvent control group (n=8); (B) Animals treated with ~BHP;
(C) Animals pretreated with 500 mg/kg of LOBL, and then with
t-BHP; (D) Animals pretreated with 2000 mg/kg of LOBL, and

then with ~BHP. hematoxylin/eosin staining: magnification x 200.
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(8}) XA #}AL3} (Thiobarbituric reactive substances, TBARS)2] HJAI&A H7}

o] Ao A¥ut &4 Aol Ay Ao R AE WY ROS (reactive oxygen species)”} 2
Aot JAAE o] g SrEo e EESPAPTA FAAARE A SH A olmA A
Ak o] A juk-g-o] fkE a1 X WHAF AR o A peroxyl radical¥ alkoxyl radicale] A ® T}

OIAEL FAhUAet AFste]  lipid hydroperoxideE  AAEEY ol Ea|E o]
malondialdehyde (MDA) 59 aldehydeE XAt} o= A A A AststE /‘1]"1”‘9] Eu}
S Z7A 713 AN £A4S8 doA wild WslE Gt} o= oy} WA, et
o 4% dHs 4o vk & A= TBARs WHell o A d3pikstel A A %4
malondialdehyde (MDA)E SA3|H ). TBARs Woll4<+= thiobarbituric acid®} & 33}X
2bo] Hhe-alel malondialdehyde® s o] AL Bo HlS ulj st} o] Be WS u
E 45 excitation 515 nm/emission 552 nmoll A =7 gk},

Ae] S control® (~BHP ¥ He]d 1§, 7123 ~BHPS} 500 mg/kg, 2000 mg/kgS 7o

JEoE throjRith (—BHPE 1 HAE dovls R o] AJAEUAE fdto]
gl #ofuo] dvtar
Ae A¥ (~BHP % A3t 152 control L& KU} lipid peroxidations Zo] do7 @o
DAS AT A& vehlal AR B FE5= 500 mg/kg ¥ 2000 mg/hkg FoI3 1%
< B MDA AA3S A& AS Yeplal Atk Fig. 56.004 K= upe} o] A7y &
=5 500 mg/kg F 2000 mgkg T3 1H2 28.86 nmol/mg protein 7} 20.25 nmol/mg
protein® = °F 1.2v] % 1.7v] A% Zox yehd AGuT FE2ES FoAsA 2 250
Hlf| A 53] MDA A4S &9 (—BHPel 93 3t Ao tigh Bs a37} s B F
ATt ESE AR FEEY sho JEHoE =2 R F9 g 2000 mg/kg Fo ol A
500 mg/kg FolwHtl U] %2 MDA A4S Fo] (—BHPOl 9% 11 Ao gk Bns 37}
o 25 8 & 5

{o
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Fig. 56. Liver malondialdehyde levels in S.D. rats treated LOBL extracts.

Values are expressed as mean + SD (n=8)
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By Bk wol AFATE A AL A7l F streptozotocin (STZ)Co.2 BaE st d9
| wet el ojste] Zb i 8ubEH 4o ® o] F AT FRb AMSEISITH EEARY
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(W) B 2 FEAY

A FEL AAFEZES Fojo 577 A 1247 5okS XA v, IadS STZ
£ 0.1M citrate buffer (pH 4.5)° €3]A1# STZ 60 mg/kg® 13] 57 FAFeAT) 24417
B 9 FUALEE Abbott Diabete (USA)AFS] @ 5A47] (FreeStyle)E o] &3to] &
&tlar, d9o] 300 mg/dl o8kl Al 23] B FAbetal, ® oAl 2443 A3 ¥ G
FEHEE gdste] 300 mg/ol olskdl A2 33 HA FARsEATh skl HFE Gafid
T 12 A AAAA FE A o] 300 mg/dl o]l o]2EE st FnE fitelx &
& AT T saline §94S FASHH

T A ratel] Wik AU FEEE 457 500 mg/kg 1000 mg/kg A AT FAHL
2 Fos

bl @9 g AEE oF 1814 AY SASGI AW AT del= e 2 nh3
AA e A BAS Slste] Bl AMozve AP, e AUAIFE G F

3 Ash 10% EFA oo mYAHE X 1 24 Yot
4 WE 5 -70Ce) Agskelrh. AR AL 3000rpm, 4Te
& Rojela Brlsh AAARE B4 A7 —70Ce) BT

(th &% 2 JolHAF 53

SHE FEES AF AR A9m, o5 AP Yol YA F 1894 YA
(zh AF 2 43 53

AF3 AFE G % F 4G Aol : AN Fol= F

E
= T o )
(500 mg/kg)E BAFAL @ the, 147 A oR 3AEeH mE AN Hols A 5}
dd547|2 dds SHsAH

(vp) A AFH 2 AAF
gl MES X3 A A - dAlEEste] @ANES Hol g4 S SAT a4 I =
A8 Bayer(USA)AFS] AST reagent kit, ALT Reagent kit ¢} glycated hemoglobin (HbAlc) reagent
kitE ADVIA(Japan) TA71& ARgslo] dAolA S48tk

(A 3+ AP EH A oA B}
Hematoxylin & Eosin stains dRF GMolg}y =2 71 7] 2E4<1 24 g
| BEeH FFS 5467 At AHE S 10% 229
24417 Bt g A S AA A4S TS paraffing IAFAIA Eujdth HdE EE
L 5 ME AHAALE wEo] SglolEo =T A3 F xyleneo®  paraffi S}
olH Adsteo] s AFMo 2 G Eosine FiHdo|lmn =
° %

o
EAL EFMOE tE G Wl 8 Lol =%
o}

)
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(3) 4+ A8

D A8 712t T BFAY W) o] 2 5 AAF

A7 T AP AsHste o] B2 S HFHAFE Fig. 57., 58., 59.014 Henkel 2t Fig
57. oA AT WstE B Yl A5 Gaidad Gas fEehA] 2 IEitdle Fo4 Aol
(p<0.01)E HolH AT HAart edsd], ol s Fdste oA STZE 5474 oz
s %%5‘}7\] e IRET o B 2EHAE W9 el Aow BT T8y 35 o] F
Ei_ Fafrdaol e AqA8] Also] S7ekE A BYoRM o= A Pfiel gk ~EH 27}

Tl Q'E A3s wth o3 AFHAE STZ Fo2 Gyl e agolM  #7e
Langrehans' Islet ol Q&S A= S-AX7} da=o] Aad Ao AstEal 1o E A&
o FS34o] Yeh A o2 Qs Erdo] AlE R SHPQX] Fol7] wjol] Fiatel] ok o
YA Aate] Aeldom Aegh furt TNk HH, AW did Sz B xde] A Aoty
i, Egk O Qlste] 59 Ak T AstE o AFas vEue Zo®E AT (Furuse M.,
1993, J. Nutr. 123:59—65).

=3

400
—@— Negative control
—O— 500 mg/kg

350 | —%— 1000 mg/kg
—4— Control

300

250

Weight (g)

200

150

100 L L L L L L
Weeks
Fig. 57. Effect on weight change of S.D. rats treated LOBL extracts for 5 weeks.
Values are expressed as mean = SD (n=10)
Control: non-diabetic control
Negative control: diabetic control
500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

Fig. 58.014 2lo] AHE HH Y A% Dufdvd Tusg sk & Iastds zlolE
HolA| gou, 352 o]FHHe Yol BaE fFHeA ¥ 1Fel HlEl o @ 2
AS YepIRIT) o) 9] @4 Foll skl thadE el 9t Aow § F X%
olF AIE dlollA o]&stA] JetrE oA B o] A7|aL, o2 <lE| 2lo] ]
o7 oqAZAY (Koh J. B, 1998, J korean Soc. Food Sci. Nutr, 27:313—318).
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—®— Negative control
—O— 500 mg/kg
—w— 1000 mg/kg

50 | —&— Control

40 |

30

Diet intake (g)

20

10 L
Weeks
Fig. 58. Effect on diet intake of S.D. rats treated LOBL extracts for 5 weeks.
Values are expressed as mean = SD (n=10)
Control: non-diabetic control
Negative control: diabetic control
500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

Fig. 59.914 &F4FE B Qufd & Zafidad Gud e &2 253tds A540s
T4 Aol (p<0.01)E Holw A7} 7

254.66 % ol +5AF7F Skl oAl
Mo AuAe IeFS o= Ak
o] FoAH & = A Eeth AWOE A U E]‘“/}
oA WA ‘/}7}% EEFE AW s o] il A9 E wjEE 7] witel] Awe] o] WolAH, w
A AU Y EAE ol BR ol A f8 s STl drk o]¥ olfE Ei
ZHo s U}L(%W{)ﬂ (%A o] YeRAl BT} (Lee and Jun, 2004, J. korean Soc. Food Sci. Nutr.
33:1273—-1343).
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300

—&— Negative control
—O— 500 mg/kg

250 | —%— 1000 mg/kg
—4A— Control

200

150

Water intake (ml)

100

50

Weeks
Fig. 59. Effect on water intake of S.D. rats treated LOBL extracts for 5 weeks.

Values are expressed as mean = SD (n=10)
Control: non-diabetic control

Negative control: diabetic control

500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

W) 83 53
g2 YR FFHo] FYdEe= &, A 1 24
glycogen af e} FAlAA-go] olste] FAow
Foate] A f-HAEE dEHoR AT HelAe A A =
sl Holl o] Fo] 7t o2 FYHA FetAl ¥ar, tellA] 1A= g eJste] Holl Y= ujEy]
= o] Frtete] n8PS YTt Ahmed 1., 2004. Mo I Cell Biochem. 261:63—70).
Fig. 60.& XY non—diabeticq] control 1< Fo] 577F F5¢k ddo] S7h et gldler

STZ& B=s F2A1Z negative control Lol FA3] ddo] S7hslalom, Fof 5575 AE&4
7 Holrh whel| Bifrlate] AU FEES Tt aFdAE 35 7 SV B
Ao 452t o] FHH= dido] Fashes AEE UEhiSlth 538 AU FE5E 500 mg/kes Fo

]

o
& aFelHE 1042 % B9 FAE B1om, 1000 mgkedl TEAME 13.93 %9 folH Ao
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—8— Negative control
—O— 500 mg/kg
500 | —¥— 1000 mg/kg
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)
= 400 -
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0 1 2 3 4 5

Weeks
Fig. 60. Blood glucose levels in S.D. rats treated LOBL extracts for 5 weeks.

Values are expressed as mean = SD (n=10)
Control: non-diabetic control

Negative control: diabetic control

500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

(th 23 W4 A4

FuUd A3 (glucose tolerance test, GTT) A U xx=o] M Y29 FY=H& 58S SH3)
7] fgk Aoz HAFoMe ded WH|E @dsths f-AEe TEHE dolry] sttt & dwrt
H

i O [¢]
o E = 5 5 A o o = E
B9 Fold ¥ 9o U] LEY §A5S 3 Fol A

8.20 %2 94 #}o](p<0.05)E Ho|H

[e]

= T
FolAE 10.88 %] o)A %ol (p<0.05)& HolW #AAE, 1000 mgkes FoIdt 17X+ 20.41 %
o] fo]A Aol (p<0.01)E Koy ZASIALE 53] AAUF FE2ES T3 a5 e Fafrdatel

AA
AdE RS FAT 5 A
FufaTe G A AEUY Ago] Aol o A3t
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700 | —®— Negative control
—0O— 500 mg/kg
600 | —¥— 1000 mg/kg
—&— Control

500 |
=
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g
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B
=
S
2
m
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0 1 1 1 1
0 1 2 3
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Fig. 61. Glucose tolerance test in control and diabetic S.D. rats treated LOBL extracts for 5 weeks.
Values are expressed as mean = SD (n=10)
Control: non-diabetic control
Negative control: diabetic control
500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

(2H) 8F st 3 HAL
o olsk zre] AgetA  v)wo wmAE gEdeS KA dF  AST  (aspatate
AEE S5k, o]&2 A XY
o Jd+= ai = ZH7 GOT (glutamate oxaloacetate transaminase)®t GPT(glutamate pyruvate
transaminase)2Fal%= A 3kch ko] EAFEW AEUWO AW o] EAELS TAXE QFE-=E U
FE=Hol 9 U w=r SRR F &4 ARRE AREET Hunt (1990. Diabetes.
30:1420-1424) 59 A7) olahdl Faaz o LHGol FANW LEG 45T Ba DA
A Aol F7tstH, MDAS FAdT o =M B QA H| Alx5A 28-S doA HAFEe &
e A e

aminotransferase) @t ALT (alanine aminotransferase)?] &A%

ASTeF ALT= Aol mlste] diafiaol M #9149 (p<0.01)% S7HE Hof
of oJgte] 7he] &Ado] HAFUT 18 ut AST A A (Fig. 62.) Fxfdel Ay F
ZE 1000 mg/kgs #o] Fo S Ff e Hlste] 34.68 %9 214 (p<0.01)%! 7
5 BTk %3 ALTS 5423 (Fig. 63.)% AST<} ]%J AgS Bol APUY FEE
1000 mg/kgs Frfdaol o] Fo sieA], ol Hste] 36.04 % 4

S il FAse 4

(p<0.05)%1 #HA2E H3lHh o] Aato] njFof g7}
]_

I
=]
G Gam A% 3 EAS AAEke a9E HAUE F des Felelth

o {Nv
ﬂHN'
o
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LSk HbAlcw FxoA A= txdQl vlo]QutAZRA Fig. 64.9014 R Aol 4]
ko A f-21 A9l (p<0 01)Ql S7He Rtk 1o whe i
3 2B AE 16.90 %9 F9 A x}Ol(p<0 05)5 Holm 743 gy

m
Ky
-
1
X

2 T RS AR ANE AAUT + AEE FAAL,

600

*%

500

400

300

Concentration (U/L)

200

100

Control ~ Negative control 500 mg/kg 1000 mg/kg

Fig. 62. Effects of LOBL extract on serum enzymes aspatate aminotransferase (AST) activities in
S.D. rats for 5 weeks.
Values are expressed as mean = SD (n=5)
Control: non-diabetic control
Negative control: diabetic control
500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg
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300

250

200

150

100

Concentration (U/L)

50

0
Control Negative control 500 mg/kg 1000 mg/kg

Fig. 63. Effects of LOBL extract on serum enzymes alanine aminotransferase (ALT) activities in
S.D. rats for 5 weeks.
Values are expressed as mean = SD (n=5)
Control: non-diabetic control
Negative control: diabetic control
500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

10

Concentration (%)

Control Negative control 500 mg/kg 1000 mg/kg
Fig. 64. Effects of LOBL extract on Glycated hemoglobin (HbAlc) in S.D. rats for 5 weeks.

Values are expressed as mean = SD (n=5)

Control: non-diabetic control

Negative control: diabetic control

500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg
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(7h) 2 =Aerd Pa A B}

7 ago) ARERAA xAe] 2Astd WIS PR A%E BH Fig 65.9] YR e} g
AN AT MEe] Sol WSkl s7io] UERIA @gkon] tHEe WMIE 40|
AT FufREANE 71220 HEE AL Soldel A7o] GRom, Pufukid A7

o

35S ROl 2FIANE 2 A0 Jehidie,

W oARlelA] 1A Ede] Fo A HE 8% ASTSH ALT FEE VR Gafuild 1t
Egel GAe & F AgolE BIsn AHA 2 249 HEE GAll o8 a3 Aol
vElste] TR ojEfnh o)A e EAEY] Sehom AE AT AEE AP U A7k
Ak dold A€ 2 5 ek

Fig. 65. Histophathological examination of hepatic tissue from S.D. rats treated LOBL extracts for 5
weeks.
Control: non-diabetic control
Negative control: diabetic control
500 mg/kg: diabetic + LOBL extract 500mg/kg
1000 mg/kg: diabetic + LOBL extract 1000mg/kg

Hematoxylin/eosin staining: magnification x 200.

- 123 -



. A8
2 A= 1A RN A FEE 5
E st AT FEEol st anel 1A
glycation A3 &¥E Felatqlrt. 1A &
B3 9 guodd a3 i vivooll A A} &1t}
Ag AAUF FEE 7 Raadgdas 7 g 7ol Ao AHu wFA wsl 23
o] FA FoA Apols YERIA| ol AT FEE Fojo ofs)] Ao W] JIgS wH|X
AUSS Fol & S ek el @4 5 ALT ¥ ASTE —BHP Fol o] dAAsst =4
Zl

=

7F tiztoll vl Z+zb 459 (U/L)<F 176.1 (U/L)E oF 1.58] 2 1.40)9] F7HE YERYI o
AT FE25 F93+L 500 mgkg vollA ALT 2 ASTe] &4o] ztzb 34.4 (U/L) <
141.0 (U/L)S.=, 2000 mg/kg ol A= 22 30.1 (U/L) ¢ 129.3 (U/L)S.& —BHP Foftol
HlejA d53] B4 S4S A7 ads BEo (~BHPo| 93 1 4o sk HE &
B Qg mol FUh =G YPUT FEB) Frol dEHOR ¥ BER Fo 3
2000 mg/kg FolwollAl 500 mg/kg FolwETh U] %2 (~BHP| g 3+ 5o oigh ®
a7t o F& g9 & 4 A} 7ol A EA AANgAE 2T AAAERZA o] F
AT, 2 Al 2PTRE VY F on], APUE FE
Folire dF AFA wWigo] Holu} 7 259 IHAMES] necrosis @54 Zo)=
grob (—BHPOl o3& 1+ &4 v 3 5HASES U 5 vt AdIistE Aol A
= ] F2 control L5 XU} lipid peroxidation® ®o] do7 e MDAZ
Az A UrE}LH Ak, AT FEE 500 mgke ¥ 2000 mgkg Fold IFS BT
MDA A/d< #AaA S yepdar oy AU F5=2 500 mg/kg ¥ 2000 mg/kg 7o g
152 28.86 nmol/mg protein ¥} 20.25 nmol/mg protein®. & °F 1.29] 2 1.78) A% Ao =
Uely AAUF FEES FoslA &2 1Fd nldiA 953 MDA AAS Eo ~BHP
ogk 1 =Aol gk e adrt IS Kol FH B A FEEY sk &4
o 3 2000 mg/kg Folwol A 500 mg/kg FolwR T B ¥ MDA A
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o
o)
rl

f
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o

o= l;—"f o llE“
S 9 ~BHPol 3 7+ 54 disk B gyt o F& & & =
AT FE2EY 94 addA Ao AHE B G A% Guafiddy) duE 2
SHA %2 1w gl AbolE Eov gFo}, 35at o] S HHE o] YnE fushA & 1
woll vls) o @& Aol A3 AdgS Yt AN e Gl & Gt s
wekA] 2 15 e AEHo® {FoF 2ol (p<0.01)E P_OM A7 dA8 ksl o,
H Gz to] Hla)] Bfgubitols oF 254.66 % o) 25437 2rkelgith AW Wss v gt A
=55 g Ao S et gldled, STZR Bas f9A7] dafirdAs 843 o
o] ZUtsl o, Fol 5 ot AEHQ TS Bl whde G fite] AN FEES F

= 372 e SUHE mzw 473} o] SR EH= o] HAhdhe

A7 325 500 mgkes T3 a1FAE 1042 % 9 7HAS HYo uﬂ 1000 mg/kgA
TaEollM = 13.93 %9 714 X}01(1o<0 0DE Kol F& HaA7|e

A ARelME EE 52 3 Fo T 1AMl HaAe] I Bilow, 17 ? TH—E— 5_%.“4
Hashs AeFe Btk 1A d9 g HAAEEAE Bl 3ARE $of 7ad d9s 1Y, T
S %O FeAH Aol(p<0.05)5 HeolH #AE, Fufdwd AHFFEE 500
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Table 38. Mortality of Rats.

GROUP SUMMARY OF MORTALITY

DAYS ON TEST MALE
DOSE (mgkg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
a 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0

b 00 0O 0 0 0O O 0O 0 0 0 0 0 0 0
a 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

5000
b 00 0 0 0 0 0 0O 0 0 0 0 0 0 0
DAYS ON TEST FEMALE

DOSE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(mg/kg)
0 a 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
b 0 0 0 0 0 0 0 0O 0O 0 0 0 0 0 0
5000 a 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
b 0 0 0 0 0 0 0 0O 0O 0 0 0 0 0 0

a = Number animals alive at the start of each study day

b = Number of mortalities during each study day
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Table 39. Clinical Signs of Rats.
SUMMARY OF OBSERVATION INCIDENCE MALE
GROUP: V. CONTROL Tl
PERIOD DOSE(mg/kg) 0 5000
DAY 1
Normal 5/5 5/5
Salivation 0/5 3/5
Liquid feces 0/5 1/5
DAY 2
Normal 5/5 5/5
DAY 3
Normal 5/5 5/5
DAY 4
Normal 5/5 5/5
DAY 5
Normal 5/5 5/5
DAY 6
Normal 5/5 5/5
DAY 7
Normal 5/5 5/5
DAY 8
Normal 5/5 5/5
DAY 9
Normal 5/5 5/5
DAY 10
Normal 5/5 5/5
DAY 11
Normal 5/5 5/5
DAY 12
Normal 5/5 5/5
DAY 13
Normal 5/5 5/5
DAY 14
Normal 5/5 5/5
DAY 15
Normal 5/5 5/5

Number of Animals with Sing/Total Number of Animals Observed
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Table 39. (Continued). Clinical Signs of Rats.

SUMMARY OF OBSERVATION INCIDENCE FEMALE
GROUP: V. CONTROL Tl
PERIOD DOSE(mg/kg) 0 5000
DAY 1
Normal 5/5 5/5
Salivation 0/5 3/5
DAY 2
Normal 5/5 5/5
DAY 3
Normal 5/5 5/5
DAY 4
Normal 5/5 5/5
DAY 5
Normal 5/5 5/5
DAY 6
Normal 5/5 5/5
DAY 7
Normal 5/5 5/5
DAY 8
Normal 5/5 5/5
DAY 9
Normal 5/5 5/5
DAY 10
Normal 5/5 5/5
DAY 11
Normal 5/5 5/5
DAY 12
Normal 5/5 5/5
DAY 13
Normal 5/5 5/5
DAY 14
Normal 5/5 5/5
DAY 15
Normal 5/5 5/5

Number of Animals with Sing/Total Number of Animals Observed
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Table 40. Body Weights of Rats. (Group summary)

SUMMARY OF BODY WEIGHTS (Grams) MALE

GROUP: V. CONTROL T1
PERIOD

DOSE(mg/kg) 0 5000
DAY 1 MEAN 160.1 161.8
Dosing S.D. 8.65 5.34
DAY 2 MEAN 187.3 182.8
Dosing S.D. 9.02 6.65
DAY 5 MEAN 223.6 222.6
Dosing S.D. 10.26 8.90
DAY 8 MEAN 251.3 2473
Dosing S.D. 11.15 9.85
DAY 15 MEAN 328.8 322.8
Dosing S.D. 18.18 19.54

FEMALE

GROUP: V. CONTROL T1
PERIOD

DOSE(mg/kg) 0 5000
DAY 1 MEAN 136.3 137.7
Dosing S.D. 4.23 5.40
DAY 2 MEAN 156.8 151.5
Dosing S.D. 3.94 5.96
DAY 5 MEAN 175.2 176.3
Dosing S.D. 9.66 5.14
DAY 8 MEAN 186.2 190.1
Dosing S.D. 6.88 5.59
DAY 15 MEAN 218.0 221.2
Dosing S.D. 6.63 5.63

Table 41. Gross Findings of Rats.

INCIDENCE OF GROSS FINDINGS MALE
GROUP: V. CONTROL T1
DOSE(mg/kg) 0 5000
NUMBERS OF ANIMALS: 5 5
Observed/No remarkable finding 5 5
No. of Observations 5 5
FEMALE
GROUP: V. CONTROL T1
DOSE(mg/kg) 0 5000
NUMBERS OF ANIMALS: 5 5
Observed/No remarkable finding 5 5
No. of Observations 5 5
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Table 42. Mortality of Rats.

GROUP SUMMARY OF MORTALITY

MALE

DAYS ON TEST

9 10 11 12 13 14 15

8

2

1

DOSE (mg/kg)

500

1000

2000

FEMALE

DAYS ON TEST

DOSE
(mg/kg)

9 10 11 12 13 14 15

8

500

1000

2000

a = Number animals alive at the start of each study day

b = Number of mortalities during each study day

- 132 -



EE A 713 st AAAAIE TAEA wskoen fojd wiek oY SR BEEA

Table 43. Clinical Signs of Rats.

SUMMARY OF OBSERVATION INCIDENCE MALE
GROUP: V. CONTROL T1 T2 T3
PERIOD DOSE(mg/kg) 0 500 1000 2000
DAY 1
Normal 5/5 5/5 5/5 5/5
DAY 2
Normal 5/5 5/5 5/5 5/5
DAY 3
Normal 5/5 5/5 5/5 5/5
DAY 4
Normal 5/5 5/5 5/5 5/5
DAY 5
Normal 5/5 5/5 5/5 5/5
DAY 6
Normal 5/5 5/5 5/5 5/5
DAY 7
Normal 5/5 5/5 5/5 5/5
DAY 8
Normal 5/5 5/5 5/5 5/5
DAY 9
Normal 5/5 5/5 5/5 5/5
DAY 10
Normal 5/5 5/5 5/5 5/5
DAY 11
Normal 5/5 5/5 5/5 5/5
DAY 12
Normal 5/5 5/5 5/5 5/5
DAY 13
Normal 5/5 5/5 5/5 5/5
DAY 14
Normal 5/5 5/5 5/5 5/5
DAY 15
Normal 5/5 5/5 5/5 5/5

Number of Animals with Sing/Total Number of Animals Observed
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Table 43. (Continued). Clinical Signs of Rats.

SUMMARY OF OBSERVATION INCIDENCE FEMALE
GROUP: V. CONTROL T1 T2 T3
PERIOD DOSE(mg/kg) 0 500 1000 2000
DAY 1
Normal 5/5 5/5 5/5 5/5
DAY 2
Normal 5/5 5/5 5/5 5/5
DAY 3
Normal 5/5 5/5 5/5 5/5
DAY 4
Normal 5/5 5/5 5/5 5/5
DAY 5
Normal 5/5 5/5 5/5 5/5
DAY 6
Normal 5/5 5/5 5/5 5/5
DAY 7
Normal 5/5 5/5 5/5 5/5
DAY 8
Normal 5/5 5/5 5/5 5/5
DAY 9
Normal 5/5 5/5 5/5 5/5
DAY 10
Normal 5/5 5/5 5/5 5/5
DAY 11
Normal 5/5 5/5 5/5 5/5
DAY 12
Normal 5/5 5/5 5/5 5/5
DAY 13
Normal 5/5 5/5 5/5 5/5
DAY 14
Normal 5/5 5/5 5/5 5/5
DAY 15
Normal 5/5 5/5 5/5 5/5

Number of Animals with Sing/Total Number of Animals Observed
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Table 44. Body Weights of Rats. (Group summary)
SUMMARY OF BODY WEIGHTS (Grams) MALE
GROUP: V. CONTROL T1 T2 T3
PERIOD
DOSE(mg/kg) 0 500 1000 2000
DAY 1 MEAN 157.30 161.80 158.55 161.18
Dosing S.D. 5.72 7.53 3.73 3.58
DAY 5 MEAN 196.08 205.56 200.40 201.01
Dosing S.D. 7.98 7.22 5.55 4.48
DAY 10 MEAN 236.22 246.44 241.16 240.36
Dosing S.D. 11.72 9.19 8.61 5.02
DAY 13 MEAN 257.10 267.19 262.59 258.64
Dosing S.D. 11.25 11.38 9.01 6.07
DAY 15 MEAN 260.20 268.88 264.76 260.22
Dosing S.D. 12.08 13.05 9.71 4.99
FEMALE
GROUP: V. CONTROL T1 T2 T3
PERIOD
DOSE(mg/kg) 0 5000 1000 2000
DAY 1 MEAN 139.10 138.20 138.10 136.32
Dosing S.D. 4.62 4.02 5.18 7.72
DAY 5 MEAN 158.36 159.82 157.02 158.66
Dosing S.D. 5.56 5.56 8.16 11.66
DAY 10 MEAN 175.66 175.60 171.20 176.60
Dosing S.D. 6.22 10.16 10.25 14.10
DAY 13 MEAN 181.78 184.11 183.40 181.46
Dosing S.D. 12.00 8.23 7.50 14.83
DAY 15 MEAN 184.04 186.34 188.30 184.26
Dosing S.D. 6.87 9.29 10.89 14.00
@ A2 B 25 AT
A@7IZE e 4 2 AARAHAEY S aAEY Hike dixa 2 sEE FolddA ¢
S BT folgng Zol7k 454 ekt
©® 344
B RE AE FEAA B AFED Foloh #AE ojud fehuE 2R ek
U S AVIFAE S8 2 A AEEE g-dste] ouE FAe SHE AEEA &
.
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Table 45. Organ weights in SD rats treated with Lindera obtusiloba Bl. extract for 14-day repeated toxicity test.

Male(mg/kg) Female(mg/kg)
Organs
0 500 1000 2000 0 500 1000 2000

Thymus 083023 08019 0762010 068018 0624014 062010 05011 0.6520.10
Lung 1354018 1434010 14004 1312007 1191016 104052 1114006  1.08&0.09
Heart 1012007 108012 1.094009 096013 0794007 076v0.10 080008 0.7920.05
Kidney 215017 2424020 2284004 2254014 160022 1594016 154010 1.6320.17
Liver 984085 10014095 1036:0.82 948021 660087 6.1840.58 6401044  6.0810.57
Spleen 074005 0768012 074009 04010 0512003 0512004 054014 050008

Testis/Ovary 284010 2974017 280030 295020 0128001 013002 012004 0.1240.01

Values are presented as means = S.D. for 5 rats.

® EAEH AA L A A5 AL
=y AdEd Folao ] Adad Fol 5 dishy 3 dqAysists HAbolA 79
& vk sk A
Table 46. Henmtological values in SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day
repeated toxicity test.

Male(mg/kg) Female(mg/kg)
0 500 1000 2000 0 500 1000 2000
WBC (10/mm’) 4.6+15  5.6+19 42412 5.9+0.6  4.0405  3.3+L1  3.4+£5 0 3.6£l6
RBC (10%mm’) 73403 73403  7.1202 7.3+03  7.8403  7.8203  7.5403  7.4203

Item

Hb (g/dl) 151405 154406 149404 15.5£0.8 159404 16.14#04 155405 15.2406
HCt (%) 46.5822 46.6229 46.2+14 472423 47.6107 474409 46.020 45221
MCV (11°) 63.741.6  63.88222 64.7H07 64.6+2.1 613423 60.7822 61.2+£l5 61.0£l1
MCH (pg) 2074005 21.1#206 209404 21.2+0.4 20.6805 20.7807 20.6204 20.5402

MCHC (g/dl) 32440 332409 323406 32.9+0.6 33.5406 34.1109 33.84006 33.6204
PLT (10°/mm’) K2IG2358 MB2A672 IM4HR)S 19680  MGBISI6  INISHAS2  MR4HTIS  13240%1

Values are presented as means = S.D. for 5 rats.

Table 47. Serum biochemica values in SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day

repeated toxicity test
Item Male(mg/kg) Female(mg/kg)
0 500 1000 2000 0 500 1000 2000
T.P (g/dD) 6.140.1 6.14804  6.0401  6.2+0.1  6.1402 6.2403 6.2403  6.1+0.1

ALB (g/dl) 3.940.1 3.8402 39400 3.9+40.1 4.0402 4.0401 39402  3.9+0.1
GLU (g/dl) 1526112 1538102 1450448 148110 1452499 1386154  148£140  1380£14.6
CHOL (mg/dl) 744445 72839 726836 754466 794457  80.6£7.1 774483  75.0437
T.BIL (mg/dl)  =0.1 =0.1 =0.1 =0.1 =0.1 =0.1 =0.1 =0.1
GPT (IU/D) 454451 452443 428439 42.043.7 43879 404481 38.0£7.1 39.0+44
GOT (1UM) 12384160 11224106 1282466 12524156 11901217 1286156 12484205  1194+12.5
ALP (IUMT) 31861431 3384422 86319 33284255 20624270 1424415 2130482 19744376
Values are presented as means = S.D. for 5 rats.
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Fig. 66. Representative microscopic findings of the liver of SD rats treated orally with Lindera
obtusiloba Bl. extract for 14 days.
The samples (a) through (d) are from female, and samples (f) through (h) are from male.
(a) 0 mg/kg; (b) 500 mg/kg; (c) 1000 mg/kg; (d) 2000 mg/kg; (e) 0 mg/kg; (f) 500
mg/kg; (g) 1000 mg/kg; (h) 2000 mg/kg (hematoxylin-eosin stain, X 200).
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Fig. 67. Representative microscopic findings of the kidney of SD rats treated orally with Lindera
obtusiloba BL. extract for 14 days.
The samples
(a) through (d) are from female, and samples (f) through (h) are from male.
(a) 0 mg/kg; (b) 500 mg/kg; (c) 1000 mg/kg; (d) 2000 mg/kg; (e) 0 mg/kg; (f) 500 mg/kg;
(g) 1000 mg/kg; (h) 2000 mg/kg (hematoxylin-eosin stain, x 100).
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@ Prep HPLC =71 2 94 E3 &<l HPLC =1
Table 48. Prep HPLC conditions

Apparatus : Varian Pro Star (model 210)

Detector : Varian Pro Star (model 335)

Column : YMC, S'phere ODS-H 80, 250x20mm 1.D.
Mobile phase : 23% acetonitrile(isocratic elution)

Flow rate : 8.0 mL/min

Injection volume : 500 pL

Table 49. Analytical HPLC conditions

Apparatus : Varian Pro Star (model 210)

Detector : Varian Pro Star (model 335)

Column : Waters Spherisorb® S5um ODS2 (4.6x250mm, Analytical column)
Mobile phase : 20% — 100% MeOH (linear gradient elution)

Flow rate : 1.0 mL/min

Injection volume : 10 pL

(4) NMRE o] &% 7]59UER X34
Varian 500 MHz NMR spectrometersS ©]|83}9] tetramethylsilane(TMS)E internal
standard®= AFg-3}e] A8 Slal, chemical shiftsi= § values® YERH AT,

(3) 2%

D AAYT FE2E9 ddEF AHA
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= ol&3et] 4 FEYFoE FYE stal, o7|A ol EgFol tiste] MTT 4 AA
sk A3H(Fig. ?) 50% w3 TolA =2 A FYEES Hol= A4S vehyo], o] 50% VLC
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Lindera obtusiloba blume (L0, g)
l Extracted with Methanol for 3h at boiling point (2 times)

Crudeextract (LOE, g)

‘ Disolvedin water and mixed with hexane and vigorous shaking

' '

Hexanelayer H,0 layer
(LOE _H! g) ‘ Mixed with chloroform and vigorousshaking

' '

Chloroformlayer  H,Olayer
(LOE_C! g) ‘ Mixed with ethyl acetate and vigorous shaking

' '

Ethylacetate laver ~ H,O layer

(LOE—E, g) Mixed with buthanol and vigorous shaking
Vacuum Liquid Chromatography ~ Butanollayer H,0layer
Eluted with DV, : MeOH ‘ (LOEB,g)  (LOE-Wg)
7555 45050 2507 0! 100

(LOEE-1,65g) (LOE-E2,1.7¢) (LOE-E3,09 ) (LOE-E4,069)

|

Prep HPLC(g)
Eluted with methanol
Quercitrin Afzelin

(LOEE2-1,0.013g) LOEE2-T,0.037¢)

Scheme 2. Purification scheme for the isolation of the active anti-oxidant compound from the

ethanolic extract of Lindera obtusiloba Bl.
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Fig. 68. Protective effects of each fraction of RP VLC on #~BHP-induced oxidative stress in Hep
G2 cell line.
Cells were treated with 500 pg/mL of each fraction and 0.7 mM ¢BHP for 2 hr. Cell
viability was determined by MTT assay. Results are expressed as mean + S.D. (n=3) **P

< 0.01, compared with cell treated with +-BHP alone.
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Figure. 69. HPLC chromatogram of purified quercitrin(A) and afzelin(B).
HPLC was performed with a Waters Spherisorb® 5um ODS2 column (4.6x250mm)
system equipped with a PDA detector and a reverse phase column using a gradient

solvent system of 20% — 100% MeOH at 1.0 mL/min for 20 min.
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(4) NMR<E o]&% 7|5 9AER T34

Shet= LOE-E—2— 12 34 222 FeCly A3 Mg—HCI ®Hgo &/del™, MeOH &<}
UV spectrumol| A 351, 257 nm¢ SF<ti7F vElY} flavonol FEAE FAHT += 9
"H-NMR spectrum®| A= H—6'9] signal®] &y 7.41 (1H, dd, J = 8.5, 2.0 Hz)ol|A] &2
Sy 7.01 (1H, d, J = 8.5 Hz)S H—-6'3} ortho couplings ©]Fi A= H-5'Z &I
H-2'%= &y 7.5294 J = 2.0 Hz%l doubleto.® FA o] H-6"9 meta couplingstal %g
ek 4= AU, Sy 6.487 6.289 4 flavonoid Agke] H-6 ¥ H—-82] A& A<l meta coupling
wEE o, o) =FeA UHolE & aglycone quercetin®® FAHIL = ATh &
5k &y 5.549) A anomeric proton@} 6y 0.93 (3H, d, J = 6.0 Hz)9| signal> rhamnose®] 7]<!
3l signal® 891390t} PC—NMR spectrumol A= 21 719] signalS 821819 o™, ESI-MS
spectrum®l| A+ m/z 447 [M — H] oA molecular ion peaks #HzHE 4= AT} o]ite] 7]7]
A Ay} 2 B apo] vluE 3IE LOE-E—2— [ & quercetin C—39] hydroxy®ll rhamnose
7} AgtE)o] 9+ quercetin—3— O—a—L—rhamnopyranoside (quercitrin)® %43} ).
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Fig. 70. Structure of quercitrin
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T eFA e B A 0= FeCls testoll Al 254, Mg—HCI WF-&-of 4]
ESI-MS spectrumol| 4= m/Zz 431 [M — H] 9|4 molecular ion
1:}_ UV spectrumo] A& 342 2 264 nmolA] SF=HE veRy o]
243 5 gt '"H-NMR ~FEH = aromatic fielde] &y 6.499} 6.289]
A flavono1d A:{i}gl H-6 ¥ H—89 A& Al meta couplinge] #&HQ o &y 7.87 (1H, d,
J = 8.0 Hz)¥ 7.03 (1H, d, J = 8.0 Hz)olA B3re] H-2', H-3', H-5' H—6'¢] AA'BB' type
o] Tz o], aglycone2 kaempferol® FAE 4= AT}, =3 &y 5.57 (1H, brs) 2} 0.91 (3H,
d, /= 5.5 Hz) 18] & 101.9, 72.1, 71.2, 70.6, 70.5, 16. 901]/\1 rhamnose®l] 7]%13}+= signal=-
glstAtr. ool AF=E 3gHE  LOE-E-2-1+ afzelin (kaempferol—3—0—a
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Fig. 71. Structure of afzelin
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A 34 A1 FE =
2 EAAETH 71 HGT

(B3 BAQF 2AFH)

1. AAYFAA A" AE8E 0|43 human keratinocytedlr] ROS A2A%F %
cytokine A4 AT HAA

7} 48 7HA ARAYE 35 A 59 Reactive oxygen species (ROS) 2A% A
2] Aol o8] AAE FAAALE EY U melanocyte® 57} melanocyteol] A9 melanin
A3 Z7}, melanocyte?] keratinocyte®< melanin 24 X EHE oA ¥ o AAH

979 o war} w3 keratinocyteol Al cytokine?] EH|E =A% A tyrosinase?] activity

32 orolmila Fl.

Tyro sinasil
Activity

Fig. 72. AAY AAAE 44440 213 melanosome | A 2] melanogenesis 7.
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(1) Cell—free system

(7}) DPPH assay

7y e 8E Z2AS AAUE 2 =55 5, 10 50, 100, 500, 1000 gg/ml 2] &N} 71X]-F7]
gt =5 10, 50, 100, 500 pg/mle] €N 20 ul270% ethanol 100 ul, 95 % ethanol®l] =<l

&

0.15 mM DPPH (2,2—diphenyl—1—picrylhydrazyl) &% 80 ul=S ¥i 37 ColAd 302 %
Qb WAAIZT % 517 amellX  FFEE SASIT. gl SFEEAE ascorbic
acid(vitamin C) 0.5, 1.0, 5.0, 10, 50 pg/mlS AF&3R o A= A BE XA F& T
%+ percentage(%) % 37|33t}

100 [
90
80
70
60
50
40 &
30
20 |
10

Scavenging activity (%)

200 400 600 800 1000

Conc. of sample (xg/mf)

Fig. 73. DPPH radical scavenging activity of Lindera obtusiloba Bl. extract.
Values are mean £ SD (n= 3), ** p<0.0lvs CTL

A7 ol F9d (2l, 7HA/£7]) FE=2] DPPH radical 427152 92l 4% 5.0~1000
pg/mol A Fi oJEHQ A deplon, 7Hx/E7] £ FEE] 4 0.5~500 wg/mlol A
S5 gEAR BEFS vEHth o FEE 1000 ug/ml (84%), 7HA/=E7] F== 500 pg/ml

==
(87%)o A YeElUE= 2AGE, AAUT FE5E0] /A= 1279 & Moo= 93 & 5
o o] FHZ ko] UAsIH Kol kst HAe HHES HAST § U= = HLA

A Axtolt} (Fig. 738.). I1Cs502 Vit C= 7.47 pg/ml, QL& 243.14 pg/ml o]rq, VA j2 7] =
181.10 wug/mlo]t},

- 147 -



(Y) Superoxide radical assay

(D Xanthine—xanthine oxidase

Xanthine—xanthine oxidasei= superoxide radical(Os )2 WAA 7= HEZA QN A& Aot}
A& Fel 55 mM Potassium phosphate buffer(pH 7.5) 1.8 ml, 0.15 mM xanthine 1ml3} Z} &
CHE 243 AT =25 1.0, 5.0, 10, 50, 100 pg/ml 3} 71A-=7] E3 ==& 1, 10,
100xg/ml¢] €<% 0.1 ml, xanthine oxidase 0.1 mlE =3} A2 208 WAA7 3 1 N
HCI 1 ml& 7Fste] ¥bg-& AA] A]7]2 290 nmolA FFE=E SHSIT. U FEZE
xanthine oxidase A ZFgo] d+= F&E=2 de <47 allopurinol 0.68, 1.36, 6.8, 13.36, 136
pg/mE ARSI 0w Ads AlRE AYshA B2 ol tigh percentage (%)= %7133t

—&— Allopurinol
—FLeaf
——Branch

Inhibition (%)

0 50 100 150

Conc. of sample (ug/mf)

Fig. 74. Superoxide radical scavenging activity (enzymatic system) of Lindera
obtusiloba Bl. extract.
Values are mean £ SD (n= 3), ** p<0.0lvs CTL

a4 superoxide radical”A A9l xanthine—xanthine Aol A 2] superoxide radical =A%
& Fig. 74004 Bz vkl o]l 919 A9- 50 pg/ml oA % |EHORE AAEE A
vebllon, 7HA/&7] 3 FEES 4510 weg/ml oA FR OEHOoE AN AT

H St} ICs02 allopurinol 68 pg/ml, €12 35.47 pg/ml ©|H, 7}A|/=7]= > 100 ug/mlo]
=3

@ o mlo or
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@ NADH-PMS

24 well plateo] 7} % M= ZA8 A2 UIFE 9 F=E 1.0, 5.0, 10, 50, 100, 500 xg/ml 2}
M2 /ZE7] &3 % 1.0, 10, 100, 1000 pg/ml € 20 uplol] 30 mM Tris—HCI buffer (pH
8.0) 100 uleF 100 uM PMS (Phenazine methosulfate) 20 ul, 0.5 mM NADH 40 ul, 0.5 mM
NBT 20 ul& &§3ste] 37 CollA 204 &< WA $ 560 nmoll Al FFEE SA330 . o

Z oF2 2 A& ascorbic acid 0.01, 0.1, 1.0, 10, 100, 1000 ug/ml S Alg3lom AvE= A2
A shA] g2 ol Uit percentage (%)= 3%7]3F T

——VitC
—{—Leaf
—/— Branch

Scavenging activity (%)

0 200 400 600 800 1000

Conc. of sample (x«g/mf)

Fig. 75. Superoxide radical scavenging activity (nonenzymatic system) of Lindera
obtusiloba Bl. extract.
Values are mean £ SD (n= 3), ** p<0.01 vs CTL
H| @44 superoxide radical A A9l NADH/PMS o4 9] superoxide radical A%<
749 1~500 pg/ml oA F= JEHOR AAHE FFS YEpHow, 7x/E7] B F

2ol A 1~1,500 pg/ml oA % & ow AAHE AL BATt (Fig. 75). 1Cso
Vit C+= 3.42 pg/ml, A& 165.77 pg/ml o|H, 7}x]/=7]+= > 1500 pg/ml o]t}

o

fo m ue
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(t}) Hydroxyl radical assay

Al el 95% ethanoldll %<212.5 mM B—carotene 200 ulol 5.94 mM H»0,,800 nl9} 26.4
mM FeS0,9] %7} HA % AAS 800ul, 7t % ¥WE ZA3 AFUE o 5% 0.5,
1.0, 1.1, 1.2, 1.3, 1.4, 1.5 mg/ml 3} 7}A|+&7] &3 == 0.5, 1.0, 1.5 mg/ml &4 200 nl & &
&gk F Z1t® 536 nmollA FHEE SAs Y tHE °FE A= mannitol 0.0018, 0.0091,
0.0182, 0.091, 0.182, 0.91, 1.82 mg/ml & A&l om Aap= ARE HelehA] &S ool gt
percentage (%)= 3%7]3F3It},

_Qu:

%u

1007
>
> 80
=
S 60 -
:0 —&—Mannitol
K= 0
5 40 * Leaf
=
o
§ 20
0 0.5 1 1.5 2

Conc. of mannitol (mg/mf)

Fig. 76. Hydroxyl radical scavenging activity of Lindera obtusiloba Bl.
extract.

Values are mean = SD (n= 3), ** p<0.01 vs CTL

A7 9l FEE9] hydroxyl radical 245 & AAUE A FEEA T 3]
t}. Fig. 76.014 R vpe} o] 9 F&FE 1.0~1.5 mg/ml HH oA v% oJ&EHo=
Reow, 1 Jade= o FEFE ICs '}Fi]ﬂ 1.21 mg/ml 2 hydroxyl radical AAA|
mannitol 9 ICse 5% 0.159 mg/ml T} Bl WAL w] 108) Ao A 24 27% o2 7}

- s
KX ol- /’\ fe)
=5 A}t
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(2}) Singlet oxygen assay
100 mM sodiumphosphate buffer (pH 7.1) 200 ul, 10 mM histidine 200 ul, 10 mM
NaOCl 200ul, 10 mM H20, 200 ul, 50 uM N,N—dimethyl—p—nitrosoaniline 200 plol] &%
AU FE2E &9 200 plE 413 37 CellA] 40 &3t Wxgk % 440 nmoll A 4 gk}
Z 9FE 2 ascorbic acid (vitamin C) & AF&3loH, A= Al5E HPsH] &L o
o) $+ percentage (%)= %7133t

—— .
V-C (Positive control
1001 @ )

—O— Leaf
—¥— Branch
*
* %k

80[
_
X
<
z 60
z *
&=
E
-1 * ok
£
e 401
@
>
=
& *

| * %
20 *_k

(=3
(=3
—_
(=3
S
vy
(=3
—_
—_
—_
(=3
—_
(=3
(=1

Conc. of sample (#&/M, V-C: uM)

Fig. 77. Singlet oxygen scavenging activity of Lindera obtusiloba Bl.
extract.
Values are mean = SD (n= 3), ** p<0.01 vs CTL

AT FEE9] singlet oxygen radical 2% 9 F&E 0.1 pg/molA 82 %= V-C
10 mMoll A Holx 2A% (26%)9] B3] 3 v o4 BFY3 2ASS BAL, AL 225
© singlet radical 2% FHAMHAA 100 pg/ml o]e] FhoA= Mog 23k 1S HYorg
71 olake] skoA HAElom, HlwA AEkoA Kol AATGo] wig- s & ¢ AT

[C502 V=C& 72.52 uM, & 0.02 pg/ml o], 71A)/=7]+= 96.01 wg/ml oAt} (Fig. 77).

_\'u
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(2) Human keratinocyteo] A9 ROS A AT =3

(7P Human keratinocyte €] ®j<%¥

O Ed 54
24—well plate®] human keratinocyteZ 10° cells/well® seedingS dta 17 A|7F W2 & =
S AU FEES AEsEth 17X F celld] &S 08 & wiAE 2o 7
T HE wAe o A APUT o FEFE 1.0, 5.0, 10, 50, 100 pg/ml-& 2t wellol 1
ml & B33k 24 A7 E<F CO, incubatoroll Al vjksk & MTT f948 a1, oA 4 A7
&9t CO incubatorol| A wlFalA Tt viX]E A ASFA, DMSOZ  cell& =9 560 nmolA &
FEE SASAY. A= AN EE AYshA &2 ool tE percentage (%) = &7kt

[ L eaf

120 r 1 Branch

100 | M T

801 T
E
= T
8 60 | T
O
[}
o
X
© 40

20 T

0

CTL 1 5 10 50 100

Conc. of Sample (48/Mf)

Fig. 78. Cytotoxicity of Lindera obtusiloba BL. extract on B16 melanoma
F10.
Values are mean £ SD (n= 3), ** p<0.01 vs CTL

AAUT F2E9 Ax 542 <, 7H/E7 £F F55°] 50 wg/nl 9] w5 ool 5“0]
Ne-S el (Fig. 78.). ©] %9 Human keratinocyteol Al ROS 2753 IL—-62] #1] A5
Ao Zado] ERFA] 28 10 pg/mle] FolA AAE3it
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() ROS A Ads
] FLo| A zZFe] de o]l X}%g HkokS w] keratinocyteol A A E+E ROSE 4317 9
3l keratinocyteZ 24 well plate®] 10° cells/well 2 seedingS 3}aL, 17 Al7F
o] F-zh& gjlgk & A& Aojdlar wjA o] Fo A AU FEE EHS 7 welld
2 mA FFg 5 24 AR Ao A7y wiAlE FAojuial PBS (phosphate
buffered saline)< 400 pl® ®F38t3 UV (ultraviolet) B ZAFZ Y02 45 mJ/cm’E ZA}SH
5 608714 10+ 1+4 o2 AAHE ROSY 4 At

@ Superoxide radical assay

12 o

Ve
{Control)

— 2

-
(=]
1

—— IR SE D

w
1

cone. (nidfming

Superoxice radical

i 10 20 30 40 50 60
Time(min.l

Fig. 79. Superoxide radical from keratinocyte treated extracts of Lindera obtusiloba
Bl. after UVB imradiation.
Values are mean £ SD (n= 3), * p<0.01, ** p<0.01 vs Positive CTL

Keratinocyte oA #Fe]H-&  ZAFSE & AAH = superoxide radicaldll tisl] AuF =
59| radical A & o FEE9 A$ 10, 20, 30, 40, 50, 60 Fo A thxto Hl&} 31, 55,
42, 37, 45, 65 %% WA FS B oH 7 /E7] EF FEES 79, 86, 87, 89, 94, 94 %] A
AS Btk 10 2ol 40 B74A = v dEHor 7Hasgon I o] o A=
oA FEES AYT LA FPUE HAE BT (Fig. 79).
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® Hydroxyl radical

18

—y— VB
(Control)
[ =]

16
14
—e— LA SET
12

10

Hydraxyl radical
conc. {nkdfrming

Time(min .}

Fig. 80. Hydroxyl radical from keratinocyte treatede xtracts of Lindera obtusiloba Bl.
after UVB imadiation.
Values are mean + SD (n= 3), * p<0.01, ** p<0.01 vs Positive CTL

Keratinocyte o4l zFe] M-S ZAMSH & AJA] &= hydroxyl radicaloll ti3] 10 &4 50 &7}
Z 9l FZHES A7 3t keratinocyteod A A o] 7FAFRowm hxtol st Ao
H| &S 10, 20, 30, 40, 50 o)A 46, 46, 42, 24, 37 % = e} (Fig. 80.).
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@ Hydrogen peroxide

25 -
—— VB

(Control)
— gl

20
—— J}AED

ey
i
1
*

conc. (nhkdfmin)
=

Hydrogen peroxide

1] 10 20 30 a0 a0 60

Time(min.}

Fig. 81. Hydrogen peroxide from keratinocyte treatede xtracts of Lindera obtusiloba Bl. after

UVB imadiation.
Values are mean = SD (n= 3), * p<0.01, ** p<0.01 vs Positive CTL

Keratinocyteol| Al z}2] A8 ZAFe 3 A A = hydrogen peroxideo] tiafA]l 20 €] 50
7hA] 9l FEES A3 keratinocyteol A9 AL oo v]Ee]  foFel A

Hlom tizatoll sk AAdZEe] w&& 20, 30, 40, 50 ®olA 61, 61, 39, 62 % =
B} (Fig.  81.).

=]
FLS
=
=
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@ Singlet oxygen

—v— UVE
4.4 4 (Contraol)

— 2

—a— JLAAE T -
4.2 4

4.0

Singlet oxygen radical
conc.[nbdmin)

[u] 10 20 30 40 a0 G0

Time(rmin.)

Fig. 82. Singlet oxygen from keratinocyte treatede xtracts of Lindera obtusiloba Bl. after
UVB imadiation.
Values are mean = SD (n= 3), * p<0.01, ** p<0.01 vs Positive CTL

Keratinocyteol| A A& A& % + singlet oxygen radicalel]l tWajlA 20 ¥
2 oo] Fof AZHelA ol FEES BE vk &R Asgioen dixatd Hshe
20 2olA 98 %, 30 oA 96 %, 40 A 60 E7HAE 93 %o ARFS HUow 7HA
\&7] T FE2E9 A5 99 % HAHS HAT (Fig. 82).
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U ARZUF FEEY 1Y a3
(1) In vitro
(7}) Cell—free system

D Tyrosinase activity inhibition
96 well plateo] 0.1 M Tris—HCl (pH 6.5) 220 ul<}
20 pl, Z28]3 2,000 U/ml tyrosinase&9 20 ul& AH=E ¢
B 40 plE Wi 37CoA 108 &< WA 5 490 nmellA FFE=E SAATE AR
°2 01 M PBS (pH 6.5) 20 plE Yo Ad&sdon, dxa 2= kojic acidE A3 €&
AbgEelnl 5o 9= Al29) tyrosinase’} 9 A$ A 87} tyrosinase?] AL A&}
o 7]4<2 L-dopa®t TrtS w Dopachromes RHEA] E3HAl 3l 8 E o] &3kt

TEEE A AYUT FEE Y
3l o] g9l 1.5 mM tyrosine

120 —
100 - xx
> §0 ks
= [
= 60
=
'g A N
20 -
s 15 -
:é 10— -
=
<
Ps g o ’kl_*

Fig. 83. Tyrosinase activity inhibition of Lindera obtusiloba Bl. extracts.
Values are mean £ SD (n= 3), * p<0.01, ** p<0.01 vs CTL
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Ao BT ol FEEL 0.1~50 wg/mEINA 14.5 %, 7HA/Z7]
LA 18 %ol &4 AsES Belth ¢ Ade AN F=2E A
= % olglo- HAER O kojic acidE tyrosinase inhibitor =
g/ml ol

o Ao} 22 & Asl&-S velTt (Fig. 83.).
(Y3) Cell system

@ B16 melanoma F10 8%
B16 melanoma F10 cell2 10 % fetal bovine serum ¥} penicillin 100 IU/ml, streptomysin
50 pg/mlS 33k Dulbecco’s modified Eagle’s medium (DMEM)-&2oll4 37 C, 0.5 % CO:
Z719] CO; incubatorol A wl s}l T},

@ Cell viability
B16 melanoma F10 cellS 24wellell well G 10*cell® B3tk 174 7F 3 celle] H2H8
SR 5 WA Aojlal 7w W HH?@ of o] AT BT FE2E 1.0, 5.0, 10,
50. 100 pg/mlS 7F wello] 1 mA B39l 72417F E<F CO, incubatorol A wj<ret 3
MTT &9 9i, tA] 4 AIZE &< CO: incubatorell Al wjFstglct. wiAE AlASIAL,
DMSOZ celle 6] 560 nmolA] EFE2 =459, A= a2 AEsh] oo 2
o] gk percentage(%)= X718} H

120 — * %

100 —

H

80 —

60 —

% of control

40 -

20 —

Fig. 84. Cell viability of Lindera obtusiloba Bl. extracts for 72 h on B16 melanoma F10 cells.
Values are mean + SD (n= 3), * p<0.01, ** p<0.01 vs Positive CTL

8% 100 pg/ml, 7HA/E7] EF FE5E9 45
18k} (Fig. 84.). ©] %-9] tyrosinase activity
B @52 v ®9 <QhollA, e g 1, 5,
1, 5, 10 pg/ml, A A& Th.

o

A7 %%% Al 3Z
50 pg/ml, o] =% o] Aol A

2} melanin content =

i
oX.
rlo

O,

o

O m-lNA
il

o

Bjiy
oX,
o
o H
lo
ﬂ

e
il

R

>~

i)
rlo
o,

A3
3

=
10, 50 wg/ml, 7}A/=7] &3

4y
o
o ox
ol
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@ Total melanin content

B16 melanoma F10 cellS 24wellol] well & 10%cells® EF3Ith 17417 3 celle] H-2<
g3 3 A& Hojula 7t s HE HHX] of Fof A AT 9 FEFE 1.0, 5.0, 10,
50 pg/ml3} 7HA] =7] E¢FEE 1.0, 5.0, 10 pg/mlE Z} wellol]l 1 mlA 2538t 72417F
&<k CO; incubatoroll Al #j<¥st & wjx]E Foju]i PBS 2 ml= 23] AFHATE A4 + 1
N NaOHE welld 500 pl#® a1 37 CollA] 20 #3F A3 & tubeol] &7 99 CTeolA 30 &
2 AEZE S Ekglth o] 89S 96well o 200 plA EF3 F 470 nmolA FHEE SA 3
ot TT8d S Axste] 470 nmoll Ao FFEE ©]83e] standard curved TSFaL o] E
FH FE2E ALk

120 —
100 [ NN W
o
O
= 3 80 -
o ~
o O
= G 60 —
s X
o 40

Fig. 85. Melanin contents of Lindera obtusiloba Bl. extracts on B16 melanoma F10 cells.
Values are mean = SD (n= 3), * p<0.01, ** p<0.01 vs Positive CTL

B16 melanoma F109] total melanin content™ ¢ FE& 5% 50 pg/mlolA 22 % A3
om, 7pA/E7] 3 FEE A9 debd #rades wolA st (Fig. 85.). o FE&
2 Axe] FAS AR E= HPlolA MAE W total melanin content”} 22 % FHAasE A

OS2 AT mwsS gRlsk & Qo
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@ Tyrosinase activity inhibition &%
D AL A ZAo] &3 cytokine £H] AT A
a. AAYF FEE9 9 UV A 9 AlE 54

— B16 melanoma F10

24—well platecl 10° cells/well® seedings 38tal 17 Azt Wi % wjA| = 40%141 PBS
(phosphate buffered saline)& 400 pl%  FF38}31 UV (ultraviolet) B A S 10, 20,
40, 60, 80 mJ/cm’Z ZAFSFQATE 24 A7 §<¢E CO incubatorol A wl¥d F MTT £9&
3, OhAl 4 AZF < CO, incubatoroll A wl¥stsd  t©}. ®iX|E A AT, DMSOZE cells
o] 560 nmoll Al FFEE SAHSIUY A= AlEE AYshA] @& iLoﬂ i3} percentage
(%) & ZF7)8H3ith.

®)

N BIREREREE
gl
22 §

UVB irradiation (mJ/cm2)

Fig. 86. Steady state after UVB (312 nm)irradiation, 0, 10, 20, 40, 60 80
mJ/cmz, for 24 h on B16 melanoma F10 cells.

UVB 24F ¢ A% 542 #es Adel4 80 mifem’®] WS17H4 AL S4o] Aojrix]
sttt (Fig. 86.) 91 2318 Faste] AE S4o] thehbx) = W9l IL-1a9) 219}
- (@)

-
AT FEEC] MAE S FAEAH
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b. [L—a &3
Melanoma®] UV BZ 80 mJ/cm’® ZA}SE & 0 AJ7F 1 A 7 3 AlZF 6 A7

A7
24 A7rell Al supernatentE Aojulol IL-1a®] %S IL—1a ELISA assay kitE 1%3}04 =
stelth. UV Bell o #Ap=5 wrow IL—a7} &4 ™ 22 <& tyrosinase® activity7} 3

o}lZlIt}. A& 9] tyrosinase? activity A3 &34E = Ao}

—@&— UV irradiation
120 r —— 2] 50ug/ml
115 - —— 7}A]/=E 7] 100ug/ml
110 r
|
g 105 |
[
° 100 r
A
95 -
90 r
85
0 1 3 6 18 24 48

Time (hr)

Fig. 87. Intedeukin-l1a release from B16 melanoma F10 treated of
Lindera obtusiloba Bl. after UVB (312 nm)immadiation 80

mJem’.

]
7bele AL Q%% ? 214 (Flg 87.). <>1b *ﬁﬂb}% F%Eo0] UVB XA
o] melaning® %< Z7HA7]= IL-1a9 EH|EHS 7
A UVB ZAME &3 A= w
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c. IL-6 73
Keratinocyte®] UV BE 40 mJ/cm’Z ZA}8E & 0A17F, 1A1ZF, 3A17F 6A17F, 244 7o) A
supernatentS 7AoJujo] IL—-69] %2 [L—6 ELISA assay kitE o]-&3to] =A3&c}t. UV Bel
ol& Keratinocyte7} A& oW IL-67F 0 E™ =2 A3 tyrosinase?] activity’} o}
A}, Al=9 tyrosinase?] activity A ] &3E A3

100 - VB
(Contral)

o gl

80 + —— R /ZD

IL- 6 Conc.
{pg/ml)

Time(nr.)

Fig. 88. Intedeukin-6 release from human Kkeratinocytes treated of
Lindera obtusiloba Bl. after UVB (312 nm)imradiation 40

mJem’.

2] M-S ZASE & keratinocyteoll 4] A &= interleukin—6°l EH?'S}O# ol F=HES Ay sl
keratinocyteoll A/l 1 Aol tizo vt F4 < A Helom AAEFe] Hl &
S 1, 3, 6, 24 AZFoll A ZHzt 37, 28, 29, 26 % AEY HES EOﬂouﬂ 7V /&7 =3 F

=& A= 85, 88, 89, 73 % AE9 HES HUY (Fig. 88.).
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T FEES o|8% in V1'V0°ﬂ’~‘] ) F3} ZHA
3 glok P ol 9% Wl E5] 2o Mol o&f A7) A 2 HE Do B9 Su
“'-:’r

22 ol A8E Yeplz|e s 3k AR 0431 7H] frelgk RS JoTAl el w14
dheo 2 dFsdolut MaiFo] A7lm vy whgow sl sk A4 ol gyt

UVBE F= 33 Agste 9k 55, %% ! %%ﬂ_ S dovlal A 724F
melanosome 2| Z7]9} S2A}e] F7F, tyrosinase ] 2438}, melanocyte o 4 F7ke} $AE7] 9w

al

2 melanosome ©] ©]%FO% keratinocyte A Zol @abdo] Frfate] M ] =Ho] A7tk
M FZbol] ofsf of ] AN WWe] o7|E=] o]& X s3h] flal ofe] o] Al ARt 24
o] AT 7 7| Wil HAENATEH SPEAS Fa = Aok
Ao A= depd Az S mA= Aow A7tE = Ok«] UVB
100 mJ/entS C57BL/6 mouse o " 13]% dE7F UVBE ZAlsle] Q¢4 S 2 pigmentation & %=
s}l C57BL/6 mouse model & EA4 Al A|ztol] EAjstd Hepd ME7 A 5 1297 /\%‘ﬂb} 7,

A

ol A BAE F AL

i

sk, R gl AAHoR B4 Wehd XA QA delgla 2Ab B F 205744

AZ7} B8] mjFe] A3 FaA] o] o]4e] UVB A} e §ith

UVB ZAte] ofa] whAeh A 2ol A= Goks golrizt A vy ¢ 535S 4757
% DOPA-staining & AAI8t] melanocyte & 54, JEeh4d ¥sE ¥23lal Fontana—Masson silver
staining @& Wepd Ao FXE dERtoRA AT o] FEEY] M4 J4 A anE ASet

RN IE
7t AdA =
(1) 2¥%5E : AF 18-20g A C57BL/6 female 85%'S Agd] o] &313ich
(2) A NZ=TQ Ascorbic acids} AT o F5

Ascorbic acid ¢ €82 70 mg/kg'®™, AAJFE Q)
= 20 % propylene glycolell galste] 74 Fof &t}

&
FEEL 40, 80, 120 mg/kg &Fo] Fx

. Ay

(1) A< B+

Group =15
A7 (Non-UVB) 20 % propylene glycol
tjZ<" (Only UVB) 20 % propylene glycol
¥ Uiz (Ascorbic acid) 70 mg/kg
40 mg/kg
AT (AT A FEE) 80 mg/kg
120 mg/kg
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(2) UVB ZA}
F% T wiH-o] "9 calcium thioglycolate® #A1AE - wfd o 4 UVBE 100ml/en
2 109 B 2AHgr}t (Waldmann UV 800, Herbert Waldmann GmbH, Philis TL/12
lamp emitting 280—305nm).

(3) BeHa AANE 94 3, 6, 970l 2 2T 5rIN FAAA % A8 A v

(7}) Dopa staining'’"-& £ dopa activity <l
— 3] AAIZ] Mouseoll A # %% &g
— 2N NaBr &<l 2hr #j¢f & E=FE 295 &9
— 0.1 % L-DOPA & &+ 37 Col|A 2 hr incubation
— 8 nupy 4 ColA 12hr incubation
— Fixation : 10 % formalin
— Washing(#%%] W formalin A|4) : 1~2hr
— Drying 2hr
— Dehydration : 70/80/90/95/100 % alcohol
— Clearing : Xylene
— cover glass® 23t}

— Microscopy = ¥z X400

(W) Fontana—Masson siliver stainingg =3t depigmentation &<l
— Fixation : 10 % formalin
— Technique : Cut paraffin sections 4 u
— Deparaffinize 9} hydrate A]Zt}.
— Fontana silver nitrate solution °] Y3 56T oA 2 A+ wkx] o},
— Distilled water & vFFHA] 31 wash3]th.
— Gold chloride solution °l 1% H34t}h.
— Distilled water = wash3}t}.
— 5 % Sodium thiosulfate solution | 1% H3t}.
— Distilled water 2 wash&|t}.
— S red solution o 2—5% &<k 2HAIA
— Distilled water & 2¥ wash&lt}.
— Dehydrate, clear Z}82 A cover glass® &3t}
— Microscopy = &z 1000 X

=

.
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@ Histology of exposed skin

@ Dopa activity

Fig. 89. Epidermis stained with Dopa reaction.
(A) DOPA-positive melanocytes in control (Non-UVB, Only UVB 100 mJ/cm irradiation for 10 days)groups
(B) DOPA-positive melanocytes in control groups and Experimental groups. DOPA-staining X 400
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@ Melanins

Only. UV

Astorbic .

Tomg'kg

40 mgke

120mgks

® L

Fig. 90. Skin specimens were stained using the Fontana-Masson method.
(A) Melanin particles are stained in control (Non-UVB, Only UVB 100 mJ/cn irradiation for 10 days)groups

(B) Melanin particles are stained in control groups and Experimental groups. X 1000
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DOPA activity: DOPA—staining = epidermis®] 1+ melanocyte & &5 & F A= &
S zhe= wdshy 22 gaolth. UVB 100 miaiclA 109 B¢k 2AE A =9
pigmentation & FE7} ZET} UVB ZAF & AEQ] = FAF oAl Hl&)] 3—48) F7}15FS
1 A7E AReH FAEVIVF A48 HEelly. UVB A 53 § 20577H4= 2AF oA
By F74e e 54 2o AU 9 FEES vE HE AT R 8 ¥d A
WAz Ao FaFs HAA Hol depd A4 PJA JA A8 oA 2 32 &+
Atk AAUYFE ) FEE 40 mgkgol A= A ZEo] o FRel nHlal Al m ks

°

A

I ol 2y

5 Aot only UVB ZARZ wlas] wul @b A o 207 4a8s gl
™

o}

=

il

5)
& At YT A FEE 80 mgke? 120 mgkge WRE PSS HO
Ascorbic acid 70 mg/kg@e vt AY g o e Hebd A oA ZHgo] ASs
T AUATH

Melanins: Fontana—Masson silver staining < epidermis 7 =0l Ax X3 dabd A
A5 olry] 93 Wosty zz Aot} Only UVB FAMES W epidermis A 5
Ax depd AT X 6 2 o 5 dnh sHAINE Ascorbic acidyh AU S FEE
S Fo35HA W 3/6/9 2 Z4F epidermis I FolARt Aepd MAo] EXE 3ol
T AReH, o) &= 80 mekg, 120 mgkg F%Y FATS A W Ascorbic acid

70 mg/kg¥} Wl B epidermis o] Webd A4t vl Y 27 U Ao BEE S

il

—

Eyo] FA W3tx= B s 52 QIATh. Figure. 90. &EElo]= ARH oA Holi= HE9} o]
ZALE = A el 95 139 Fo] FANAE & 7 AT SR 2SS AT S H
HOA|ZEo] Aol whe} gkolA]= R3] F& SR & 4 ATk %Y Fo] FANAE AL F
wotE WSt FastA 5§ Fxok A T)so] volE W we AlE EEE
AAwestel g AL Aol wHE =FEH e offl, FWl, ALY Fo yEheE 5ol ui
of Rg& Hol= x7|wstol| o3k Aoty =, Ape)do] ol #roliA dF Fo] T/ A AL
melanocyte ¢ 5719} collagen ¢ A E Z]E1L elastin A% Tuafx] 3 Fof] FEA0]
A7)0 Foj A= SEHARHEAE Sl UEY 957 Bue glolth olgd AdE o R

FEMAANE a3E Bd A= oY & 5+ Un.
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3. AZUT 258 ol4% vy nde RAYEGH 71A AT

7}. Tyrosinase activity inhibition
B16 melanoma F10 cell & 24 wellell welld 10%cells® #F3}3ith 17 A|zF & celle] 23
= % ¥ wxE Ao 4 = HE aj Ao Ho A AU o FEE 1.0, 5.0,
10, 50 wg/mlS 7} wellol] 1 ml® 3}k 72 A|7F 5<F CO, incubatorol A vl F3F & wjj #]
2 Aojar PBS 2 ml&E 23] A& & 1 M tris—HCl ©] E£3¥ lysis bufferE o] 83} cel
9
]

—_

[e]
001‘1‘

=+ lysis buffer® 2=t} A5 0 ulQ]r 10 mM dihydroxyphenylalanine(DOPA) £ 1
2 4]0 37 ColA 208 B¢k WA A7 F 470 nmel A & FEE SO0,

O

| s
=
< lysis Al7]13L x10,000 gollA 5 & &<k YAt A4S N e protein F& S5l
o
1

100 ®x%

kg%
ﬁ 80 T
O 60 T ik
Gy
o
o\o 40 1
20 T
| L | | |
0 10 20 30 40 50

Conc. of sample (ug/mf)

Fig. 91. Tyrosinase inhibitoty activity of Lindera obtusiloba Bl.
leafe xtract on B16 melanoma F10.
Values are mean £ SD (n= 3), ** p<0.05 vs CTL

ME =40 JeEhR &= 1, 5, 10, 50 ug/ml H% HoA tyrosinase &HA Al &S 7t
7} 9.8, 14.3, 17.3, 45.2 % = ®A} (Fig. 91.).0] 258 AZUHF o F=52] melanin A
AA 7hsAdol S &l & S AT
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Y. UV ZAF & AZRIE 9ol melanin AR HXE 93 =3
B16 melanoma F10 cellS 24 wellol] well & 10%cells® 25319t} 17 Al7F & celld] F-2HS
gk & WA E Ao w5 HE A AT FEES 7 welldl 1 1
7F %9} preincubation 3F¢1Th PBSZ 23] A& =T 40 ml/cm® & FA =
5ol FFE3 g4 72417 §<F CO, incubatoroll A B3t & wx]E ZHojujal PBS 2 ml
2 (¢

ﬁd
ot
ot

Al

(B

2 23] AFE ok AFH F 1 N NaOHE welld 500 pl® @1 37 ColA 20 &7 wx) sk

S tubedl] %A 99 CollA 30 #3F AXEE s}t o] €985 96 well o 200 pl2 53

2 470 nmollA FHEE SASIUY. BT & NS A X8| 470 nmoll A FFEE ©]835Y
5 5

100 |

(% of CTL)

W
S

Melanin contents

nonCIL CIL 1 5 10 50

Conc. of leaf (ug/mf)

Fig. 92. Effects of leaf extract and UV imadiation on melanogenesis on B16
melanoma F10 cells. Cells were pretreated with leaf extract for 1 h before
UV imadiate and the cultured with leaf extract for 3 days.
Values are mean + SD (n= 3), ## p<0.01 vs CTL (non UV),
* p<0.05, ** p<0.01 vs CTL (UV)

B16 melanoma F10 celle]l UVB 40 mJ/cm2E FA}sHH ZAFSHA] &8 o v F
oz Wb o] 58.23 % S7I8ItE. UVBE ZARS 3 AU S HEskA =W 10
50 pg/mlol A Zk7k ¢k 8 %, 30 % ol e HAhd A adE Yepd S g3 5 9
t} (Fig. 92.).
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ot debd FAde] B3 proteins

Fig. 93.914 BH&= n}e} o] extracelluar—related kinase pathway+ melanogenic signaling
o #HAst= AA=EH EZo| 2gk ERK activation®] F%+ MITF(microphthalmia—
associated transcription factor)& down—regulation Al¥] 224 tyrosinase activityE indirect
317 inhibitiond}e] melanin AA3S 7FAA|ZITHOS D),

Western blot 7|H¥E& S 7]1AS& A+38t7] Aol MEK inhibitor¢! PD980595 B16

melanoma F100] A7Zy5 Q FE53} 34 283t melanin BAAHEF 1 X &= 9GS H ko)

Ped sy e

Phshenied oy

Fig. 93. Induces the expression of MITF and increase tyrosinase activity in melanocytes.

* Nature 2007; 445: 843-850
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(1) Total melanin BAAZF =3
==

B16 melanoma F10 cellS 6 welldl well & 5X10%ells® 539tk 17 A7 & celld] -
FS ol & A= Aol 20 uM PD98059E 1A%} £t preincubationdt ¥ & W=

:1 = =
ZA ARGE o F2E7 A% 72 A7 F2F CO, incubatord Al H]gE I H|AE Aol
W PBS 2 mlE 23] Al&sdct A2 & 1 N NaOHZ welld 500 pl® ¥ 37 CollA 20
R i el R tubeoﬂ 27 99 ColA 30 B+ AEE FH&Hc} o] €A S 96 well 9
200 WA B8 470 nmollA FFEE S Y. B8 HS AF3Ee] 470 nmoll A<
FFEE o] 83t standard curveE ot o|R2HEH FR=E ALl
2%

n #

= 200 3

33 .

o |

8?3 150 [ 1

.E ° i i

g5 10 a1

c .

= 50 ﬂ 11

0 B

10 50 CIL 1 5 10 50

PD98059
Conc. of leaf (uzg/mf)

Fig. 94. Effects of leaf extract and PD98059 on melanogenesis on B16 melanoma F10
cells. Cells were pretreated with 20 uM PD98059 for 1 h and the cultured

with leaf extract for 3 days.
Values are mean + SD (n= 3), ## p<0.01 vs CTL (non UV),
* p<0.05, ** p<0.01 vs CTL (UV)

debd AgAdol 3o sh= ERK pathway signaling® specific inhibitorQl PD980595 A7}
1

Y9 F2E W 3 Y Bt ddEgich. PDIS059E Aeet] @, i A2l controld
S vluwd) B Fig, 94.904 HiE nle} o] X FolA] Feojdo=m wad ¢fo] ok 95 ¢
Z748 2% e Yotk PDYS059IS S AR o) FEBS AHF #& HW 5

50 wg/ml Frstoll A 4zt oF 69, 70, 125 %o FolAd )= Webd 4 a3E dER!
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(2) Western blot7| & o] &% AT o FESE vYad HAF

— Melanin contents S4H¥} FL5}HA vl B16 melanoma F102- lysis buffer (40 mM Tris (pH 7.5),
10 mM EDTA (pH 8.0), 120 mM NaCl 1 mM NaF, 1 % Nonidet, 1 mM phenylmethylsulfonyl
fluoride(PMSF), 1 mM DTT, proteinase inhibitor 1 tablet)Z ©]-83} ice AFEfllA] lysated AZATE

— 30 ¥ B¢t iceHol A sonication

— 10,000 gollA 30 &+ &< A ste] s 2o
— 93 5% & Brad ford reagentE ©]-&3t] 543 ¥ protein $EF 20 pgo = grHth
A2 % 5 i &< boiling skt

— A=3t supernatant & X4 sample buffer®}

— 10 % SDS—PAGE £ ©o]&3}9 seperationd] Tt}

— Menbrane®] transferS 3F %5 % skim milk (soluble TBST) = Ak2ollA] 24~ 1 ART shake blocking 2] 15Tk

— 5 % bovine serum albumin (soluble TBST)ol 1:10002.2 3]2413} primary antibody® 4
Coll A shake overnight 2 A] 3}3it}.

- o ¢ TBST 2 1024 39 wash 3ttt

— 5 % skim milk (soluble TBST)el| 1:2000 2% 3]21%} 2nd antibody % =2l 4] 4 A|ZF shake 24| 3}S3T]

— TBST & 1084 3WH wash 3} T}

— ECL solution &% primary antibodyE detection 3}¢] filmo = &3}3ic).
Leaf po/mé Koiic acid
— 10 a0 10
uM

ERK MITF Tyrosinase

%)
)
2
[=3
~

s 12 L8
£ 10 g 15 E os
E 0.8 S 12 E o4
3 06 & 09 £ 03
gz 04 206 2 02
53 @ 2
A 02 g 03 z 0.1
0.0 — ’ 0.0 0
— 10 50 kojic acid kojic acid 50 koig:l;aﬁd
g /me 10 uM P 10 uM e
Groups Groups Groups

Fig. 95. Leaf extract of Lindera obtusiloba Bl. stimulates the ERK signaling pathway and
down-regulates MITF and tyrosinase on B16 melanoma F10.
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Fig. 95.5 HW, AAUTE 2o FZHE 93] FEFHextracellular—associated related
kinases(ERK) pathway signaling®] Microphthalmia transcription factor (MITF)<e} ®epbd s
Aol AAst= 23 a4 59 sl tyrosinased activations down—regulationdS & 4
Atk o= AU o FEE wwlgd= A5 oY proteins®] expression FEE A
A tyrosinase® activityE AjAIF o 2A Aetde] S AT AS FUF 5 3

T
Atk

AUE =22 gxay vlwsty i vitro A28, ME AAe  ROS

S45k0, FEEOl AT Qe A S wART 2aedo] A

£ 3

Al A7 Q) %%%9] 0] ¥l g ol A = ‘§7o“/}$ F=&°] 80 mg/kg
B Ascorbic acid 70 mg/kg

AZUH 9 FEFF°] crudegt
ascorbic acid ¢} vlaus] ErpbH HR ©

4% & gk,

in mm ﬁ
i,
o,
N
=
M
o
)

In vitro, In vivo 7oA el kst Ay} wwlg
& o] 83 protein leveld 913 Az} A7} 9le ERK pathway signalinge friE3to

2 MITF®} tyrosinase® activation® down—regulationA]Z] 024 wWalde] S A&t
T AE SHE o

o T M A
4. A2 4 € FAAZ
RE A¥dnes HraoAAE 37ea, A4 §942 Student’si—test= &
Astgiom, pgtel 0.01 v o SAIHe = Folstttar Hdskglth
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1. A'd: Food Sci. Biotechnol.
A A} Hyun-Sun Lee, Chung-Oui Hong, and Kwang-Won Lee
A Advanced Glycation Endproduct-induced Diabetic Complication
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5. AT FEE9 kst maed dis) =4 A Fi F<l
(Phytotheraphy Research, Antioxidative Effects of LinderaobtusilobaBlume and Structural Analysis of Its
Active Compounds)

8. A UF F=E2] ERK pathway?] A3t et A5 oA Ao T & oA

(Pigment Cell Research, ERK pathway activation induced by Lindera obtusiloba Bl. leaf extract)

7. A FEEe] A ik A Sl Al Fa oA

(J.Toxicol Pub.Health, Single& 14-Day Repeated Oral Toxicity Study of Lindera obtusiloba Bl.)

A3 A StadE

1. A

7}

8}3]: The first Asian Horticultural Congress
H9FE b Park, K.W., M.G. Min, S.O. Park, J.H. Kim, and D.S. Yang

A& Effect of packaging film and Temperatrue on the storage of leaves in Lindera

obtusiloba
W3 A AL 2008. 12 (p130)

8}3]: 7th Joint Meeting of AFERP, ASP, GA, PSE&SIF

"k 2} Bang CY, Won EK, Choung SY

A& Lightening effect of Lindera obtusiloba BL. leaf extract from UVB-induced
pigmentation in C57BL/6 mice

9T A Al Agust 3-8, 2008, , Athens, Greece (p. 42)

2. 34

843 2006 gh=A] F7}eh3]
W3 2} Chung-Oui Hong, Hyun-Sun Lee, Sun-joo Lee, Yun-Chang Koo, Ho-Young Park
and Kwang-Won Lee

A& Liver Proctection and Antiglycation, antioxidant Effects of a Refined Product of
Lindera obtusiloba BL. In Vitro

W A AL June 14-16, 2006 (p253)
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WAL BANG Chae Young, CHOUNG Se Young
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UV-induced Pigmentation in C57BL/6 Mice
W A Al Octover 23-24, 2008 (p220)
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