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SUMMARY

[Daegu Haany University]

DPPH free radical scavenging activity of Rhododendron mucronulatum Flos
extracts was higher in the solutions extracted with ethanol and supercritcal fluid.
The antioxidant activity was similar to that of BHT in the Fr—3 and Fr—4 at a 10
ug/ml concentration isolated from Rhododendron mucronulatum Flos. Also, cosmetic
containing Rhododendron mucronulatum Flos showed higher DPPH radical
scavenging activity than 50% at a 50 ug/ml concentration. The SOD like activity of
Rhododendron mucronulatum Flos extracts was varied from 1.5% to 51.6% and
especially, water and ethanol extracts showed over 40% higher activity than other
extracts. In addition, the fraction of Rhododendron mucronulatum Flos was presented
similar antioxidant activity compared with BHT. SOD like activity of cosmetics
containing Rhododendron mucronulatum Flos was higher than control cosmetics.
From the test of inhibitory effect of xanthine oxidase, all extracts of Rhododendron
mucronulatum Flos and cosmetic containing Khododendron mucronulatum Flos
extract showed insufficient inhibition rate. However, Fr—2 fraction of Rhododendron
mucronulatum Flos powerfully inhibit xanthine oxidase activity in vitro. In order to
investigate the effects on lipid oxidation, the Fe”" chelating abilities was evaluated
and showed that when higher than 0.5 mg/ml Rhododendron mucronulatum Flos
extracts was used, it showed relatively high inhibition of lipid peroxidation by more
than 70%. Also, the Cu®* chelating abilities of Rhododendron mucronulatum Flos
extracts was higher in the solutions extracted with ethanol at a 0.5 mg/ml
concentration. And, AHKhododendron mucronulatum Flos extracts showed higher
inhibitory effect against oxidation of Fe®' rather than Cu*". The Fe*" and Cu®*"
chelating abilities of cosmetic containing Rhododendron mucronulatum Flos did not
affected its activity m witro. The Rhododendron mucronulatum Flos fraction
exhibited anti—lipid peroxidation which was higher than Z—ascorbic acid and BHT at

a concentration of 50 ug/ml. Melanin production was inhibited significantly by



Rhododendron mucronulatum Flos extracts. For the wuse of Rhododendron
mucronulatum Flos in tyrosinase inhibition effect, Rhododendron mucronulatum Flos
extracts was higher in the solutions extracted with water and acetone. And all
extracts and cosmetic containing Rhododendron mucronulatum Flos did not affected
its activity in witro. Also, Rhododendron mucronulatum Flos of Fr—4 with the
exception of all fraction showed insufficient inhibition rate. Furthermore, melanin
synthesis inhibition effect of the arbutin was higher than that of isolated from
Rhododendron mucronulatum Flos and Khododendron mucronulatum Flos extracts.
To develop a new anti—skin aging cosmetics or functional foods by using elastase
inhibitor, a elastase inhibitor was screened from Rhododendron mucronulatum Flos
extracts and its isolated Rhododendron mucronulatum Flos fraction condition was
investigated. Isolated Rhododendron mucronulatum Flos Fraction Fr—4 showed the
highest elastase inhibitory activity of 50% at concentration of 100 wug/ml. In the
measurement of astringent effect, 100 ug/ml of isolated Rhododendron mucronulatum
Flos with Fr—3, Fr—4 showed over 50%. The cellular growth inhibition of
Rhododendron mucronulatum Flos extracts and isolated Rhododendron mucronulatum
Flos was screened using MTT assay against mouse melanoma cell. Water extract of
Rhododendron mucronulatum Flos showed potent anticancer activity among them,
and Fr—3, Fr—4 fractions of isolated Rhododendron mucronulatum Flos showed
significant inhibitory activity against mouse melanoma cell. The safety of the
cosmetic contains Rhododendron mucronulatum Flos was assessed by various safety
profiles. First, on pH and viscosity change of the cosmetic contains Rhododendron
mucronulatum  Flos  was  detected. The cosmetic contains Rhododendron
mucronulatum Flos also showed stability against storage temperature for 60 days.
AS a non-—invasive skin testing methods, Corneometer CM 825 was used for
moisture measurement, Sebummeter SM 810 was used for oiliness measurement. The
moisture index showed a significantly higher value in the RMWC as 72.64 + 21.96
AU compared to the RMEC. The oiliness index of the skin surface was higher value
in the RMEC as 30.26 + 18.33 ug/cm® compared to the RMWC. As a results, two

compounds were 1isolated. The chemical structures of each compounds were



determined and identified using '"H- and C—NMR and FAB—Mass. The compounds
were confirmed as myricetin—3— O—rhamnopyranoside (compound 1), Quercetin—3—0O—

rhamnoside (compound 2).

[Kyungpook National University]

The purpose of this study was by analyzing the chemical structure of the
component of Jindalae, by establishing its biologically activated function and by
development of design food. The biological activity as functional food source with
water extracts and 60% ethanol extracts from Rhododendron mucronulatum Turcz.
flowers were examined. The total phenol contents of 60% ethanol extract(30.6+£0.14
mg/g) with Rhododendron mucronulatum Turcz. flowers was higher than water extract
(23.240.21 mg/g). Electron donation ability on DPPH was shown 89.7% in 60% ethanol
extracts from Rhododendron mucronulatum Turcz. flowers. The ABTS[2,2azinobis
(3—ethylbenzothiazoline— 6—sulfonic acid)] radical decolorization were 95.5+0.29% in
water extracts and 93.8+0.08% in 60% ethanol extracts. Antioxidant protection factor of
water extracts(1.55 PF) was higher than 60% ethanol extracts(1.55 PF). The TBARS
of water extracts and 60% ethanol extracts were shown as 0.29X102 uM and 0.28X102
uM and it was lower than control. Angiotensin converting enzyme inhibitory activity in
water extracts(67.6% inhibition) from Rhododendron mucronulatum Turcz. flowers was
higher than 60% ethanol extract(46.7% inhibition). Water extracts had higher inhibitory
activities on a—amylase and a—glucosidase than 60% ethanol extracts. In the continuous
study form natural compound, three simple phenolic compounds have been isolated
from the Jindalae. The structures of quercetin—3—o—rhamnopyranoside, myricetin—3—0—
rhamnopyranoside and quercetin were established NMR. Quercetin—3—o—rhamno
pyranoside, myricetin—3—o—rhamnopyranoside and quercetin showed not inhibitory
activity on the Helicobacter pylori respectively. By the way, inhibitory activity on the

H. pylori showed then that three compounds mixture.
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A7 ARE Yol sh3]ol A
B84 9 51318 1| o A

Aol GC X GC—MASSE
%—)

18%

A3d FHe d7EF
— 197090 St A deedE 9 g vl o
Hagk AS gl ko] #g A=rF AR oen, 19914
Ul dgeie] edd g A Aol #d 4
wAEE Ay F 162709 Aditol w8 4 HAeH, ol T ©HITAF 61
9] aldehyde, 1870 9] ester, 41 9] alcohol, 3% 9] ketone, 42 oxide, 8% 2] acid+,
6% phenol 3 7|E} 3Q®S e Ao vy, Ee 1996\ 7Al| e
o7XHE B3I} HsA FFE 5—O—caffeoylquinic acid (chlorogenic acid)
3,5— O—dicaffeoylquinic acid, 4,5— O—dicaffeoylquinic acid, 3,4— O—dihydroxycinnamic
acid(caffeic acid), 4—hydroxy—3—methoxycinnamic acid (ferulic acid)®} Z}H xo]=
3}3tE afzelin, quercitrin, quercetin, myricitrin, ampelopsin, myricetins 2] 3}$E 9]
sxtslg S =A3 A, a—tocopherol (ferulic acid {caffeic acid <{chlorogenic
acid < 4,5— O—dicaffeoylquinic acid <3,5— O—dicaffeoylquinic acid % afzelin <a
—tocopherol <{quercitrin {quercetin <{myricitrin <ampelopsin <{myricetin® 3}TI=& <
o2 gitsl gt =& = yehd. (Pl st AFdYgdT", AHg
Aneff, olF )
- 19999 % x4 F LS| oA HARAd AFFEATH—e] A7 A3 ol g
Z(ester) FEZEANAN 3L F, ©@HIFEAFY A&} A (Oxygenated
derivations), 8% 3}3HE¢l n—heneicosane, n—tricosane, n—trtarcosane, n—pentacosa
n—heptacosane, n—nonacosane®] =& Fo] 7tF %2 A =T 4L HAE
2 ogxo| o3t Wy, 7tE Sl 93k Absle]l 93] 2—ethoxy—1—hexanol
n—hexadecanoic acid methyl ester, 9,12—octadecadienoic acid methyl ester,
9,12,15—octadecadienoic acid methyl ester, n—eicosanoic acid methyl ester,
n—pentacosane, 9—docosaenoic acid methyl ester, n—heptacosanes 3} Zo] t}& &4
2 A3 AY d+E A (precursor) 258 A S KW
B Ay Bs EF SARY Ve ddes 2 A
— 7 -

- =539 59
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- = 1. = = = R 11 12 . 1
free radicals Woldt 4= 9= dhatsl @A R A= SOD'Y, catalase'”, peroxidase™ %o

eom Fists vt x4 =224 94 FAskARl BHA, BHT, TBHQSH A
o1 32F8kA] = tocopherol'”, sesaminol, capsaicin, quercetin®®’, gallic acid'®So] 9t}
stAIRE $HAd FAksiAlel A9 A Faldedl s AlEel AFE Al HlgE vlEo] A|gHH
olm HA FdikstAle] A AlFol ARE Al vhE AR Eshdo] yop ARl Al
gAolth, webA QA Fafdol wta kAol oy, @444 . free radicalS W
o7} g-Fratal st T e S 7k AAlE AAstaar 2 A3s AAls S

&l (Rhododendron mucronulatum Turcz.)v T =& HEsto] Ao} X gk
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1. 43 A=
7}. A8
Ao A AFE3E AL 20063 4 T HE HTZAA aAstE ofilel A
AFardon B2 AFste] 51 Fallslo] A &Fol ARt Th

Y. As F&
Azl &2 Fig. 13 Zo] FE39th. =, €9 =553 1, 3—butylene glycol
o AL, ALt 108 % =FFY 70%= A3 1, 3—butylene glycolE 713}

%
o 85CAA 3A% BFYZ FEe] FEAT YARS L] 33 WB FEHY
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Rhiododendron nucronulanim Flos

e,

v v A 4 h 4
Extraction Extraction v ) .
(70% EtOH || (70% Acetone ~\ Extraction Extraction
" room room Supercritical fluid extraction (1L distilled (70% 1,3-
E temperature, temperature, (JASCO Corporation (Japan) water, Butylene glycol,
o 14h) 24h) Pressure : 40 Mpa, Run time : 3h 857, 3h) 85, 3h)
o €0y Flow lmL/min, Co-solvent :Ethanol,

Back pressure regulator temperature 40°C)
A

Precipitate

3 Times

 —

[ Supernatant l

[ Supernatant Precipitate

¥ Y I
( Filtration ) [ S“P"'"i'ata“t ] | Filtration ]

v 1
[ Evaporation l [ Fili]‘iltion ] I Evaporation ]

¥ |
[ Freeze drying ] [ Evaporation ] I Freeze drying ]

¢
[ Freeze drying l 'F l
Ethanol Acetone l Water 1,3-Butylene
extract extract Supercritical fluid extract || glycol Extract
extract

Fig. 1. The procedure for extraction from Rhododendron mucronulatum Flos.
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A&+ Fig. 29} o] Axsqn. dxst L
A sEo] Aol 24417 WA g & QA Belate] FF S skt AHAES v
70% oFAlES 7hete] 9ok 2 F 5
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LH—-20 column®] A|&%% loading 3t3, A/} & Z+= methanolS AF83F9] methanol :
D.I-water 0:100—100:0)% #A7jste] ReA AT 2+ 23 E
chromatography (TLC) 2 HA/NA A drax| ko g magre slols & H A3 Alg

= Agatgc.



Rhododendron micronulatiim Flos

1
70% Acetone Extraction
24h, Room temperature

3 Times

|
Precipitate ]

Sephadex LH-20(H,O~MeOH; 0~100%)
]
Thin layer chromatography
]

Polyphenol compound

Fig. 2. Procedure for polyphenol isolated from Rhododendron mucronulatum Flos.



2k Alek R 717

Frtstsd AT S APl AHEE A2kQl 1 - 1 — diphenyl — 2 — picryl— hydrazyl
(DPPH), xanthine, xanthine oxidase, pyrogallol, trichloroacetic acid(TCA) &< Sigma
Chemical Co.(St. Louis, MO, USA)ellA <43} 2, 2 — thiobarbituric acid(TBA)=
Eastern Organic Chemical(Roochester, NY, USA)olA <43t AF-g3HS T}

2) Y 8 FFYA &3 S Ak

LA

Al = FE=29a gy Ao Ag® Al 2FSl mushroom tyrosinase, L — 3,4 —
dihydroxyphenyl — alanine(I. — DOPA), porcine pancreas elastase (PPE), N — Succinyl —
(L — Ala)s — p — nitroanilide < Sigma Chemical Co.(St. Louis, M.O., U.S.A)o| A +<
Ftk. S wjoko] A8¥l DMEM (Dulbecco's Modified Eagle Medium) < Gibco
BRL Co. (Grand Island, NY, USA)olA F+3ted AF&3S ).

) F7Y SA AH8d #F R H1A

w

e A Aol A ARESE FA] T I AT O ZA Staphylococcus aureus
KCTC 1621, Staphylococcus epidermidis KCTC 1917 2L Escherichia coli KCTC 1039
E Al wigste] Abgstlow, d o dieF = wdE g AA ¥iAE nutrient
broth(NB), tryptic soy broth(TSB)E Difco Lab.(Sparks, M.D., U.S.A)oll A T3t
AbEsiior, AS A3 2 A S4S Y% nAEAE nutrient agar(NA),

tryptic soy agar(TSA)ZE Difco Lab.(Sparks, M.D., U.S.A)ol A F43te] A3t}

1) BFET SHo) AHLE AEF L Ao

M E Ao H A= Gkl tsk Age] AEFE= IFAAHESQ B16F10 Korean



Cell Line Bank(KCLB)ollA F+9i38te] Ab&3tgic). ddazt 54& 9t Aok RPMI

1640 Medium, DMEM(Dulbecco's Modified Eagle Medium), fetal bovine serum(FBS),

rot

penicillin/streptomycin(1000U/ml), 0.5% trypsin—EDTA , 0.4% trypan blue staine
Gibco BRL Co.(Grand Island, NY, USA) 2 haemacytometer(Marienfeld, Germany)°ll
A FREe] AFEEE o™, 3 — [4,5 — dimethylthiazol — 2 — yl] — 2,5 — diphenyl — tetrazoli
umbromide(MTT) %} SRB(Solforhodamine B Sodium salt)¥ Sigma Chemical Co.(St.
Louis, M.O., U.S.A)ollA F+sto] AREsATt. 21 99 7[eF Aok 55 A oFS AHE
skt

5) 43 A84 717

AEgdA Ao ALgFE 7]7]E UV/vis spectrophotometer(Hitachi, Japan), rotary
vacuum evaporator(Tokyo, Rikakikai Co., Japan), centrifuge(Hitachi, Japan), freeze
drier(Ilsin, Korea), microscope(Olympus, Japan), CO: incubator(Hanbaek Scientific Co.,
Korea), pH meter(Metrohm. Switzerland), B.0.D incubator(Hanbaek Co., Korea),
autoclave (Hanbaek Scientific Co., Korea), ELISA reader(Bio Rad, Japan)<S AF&3}% o
H, 3}4E oA Ao ALE¥ 7]7]E rheometer(TA Instruments Ltd, USA), pH
meter(Metrohm 691, Metrohm UK Ltd. Herisau, Switzerland), Brookfield
viscometer(Brookfield LV—1II ", Brookfield Engineering Laboratories, Inc., Middleboro,
MA. USA), spectrophotometer(Minolta. Japan), homo mixer(Tokushu Kika Kogyo Co.,

Japan), agi mixer(Young Hana Tect. Korea), hot plate(Young Hana Tech., Korea) &

2 Agatel HRagc

2. 48 WUy
7t & ZY9E 3% &4

Za e HFS AOACT o Z3le] Aalolth =, 1008 848 A28 3mLo

phenol reagent AF 1 mLE 7}slar, E3F Na,COsz €N 1 mLE 7}3te] &313 & 14



F Ao WXx3skar, 1N HCL 0.2 mLS 718}e] 640 nmolA S35 SA
Ade FE34Y 35 @ vaste] EEHE S AHEskalh
Y. #is a9 53
) AAFAS 53
A5 (EDA: electron donating ability)< Blois9] 0o WMEsle] =43
o ZF A58 2mLo 0.2 mM9 1,1—diphenyl—2— picryl—hydrazyl(DPPH) 1 mL ¥
WREEE & 3047F WA vy 517 nmell A FFEE S AAF AT AES
do] A7t FHY FHE HAEE YERTh
AEH7HY F3 %
AAEAE (%) = (1 - - ) X100
TR FEE
33
. ABE 0.2 mLel

g g

2) Superoxide dismutase(SOD) HFAF&A
S [e] \:l‘
o (50 mM tris + 10 mM EDTA, pH 8.5) 2.6 mL2} 7.2 mM pyrogallol
7}ake] Rk
O
=

SOD GA}EA S Marklunde] "7
% 1M HCI 0.1 mLE

tris—HCl 94=&

0.2 mLE 7}3te] 25CoA 1087F wHSA 71
AlZ]ar Wke-ol = A3LE pyrogallol®] %S 420 nmel A &
AP Alm g M B S E HAER YER

A7hee] F3 %

=
-

3) Xanthine oxidase A3AEA A
Xanthine oxidase A& Stirpe$t Corte WH*Yo] wie} =430, 2 A 2&

s &A=
ol 0.1 mL9} 0.1 M potassium phosphate buffer(pH 7.5) 0.6 mL9l xanthine(2 mM)S



Ql 71d M 0.2 mLE H7}skal xanthine oxidase(0.2 U/mL) 0.1 mLE 7}ste] 37 Ceoll Al 15
=3 WEAIZL - 1IN HCL 1 mLE 7Fsto] wbeS SR ta, whee Foll A«
uric acid®] FS 292 nmolA FFEE 5433 Xanthine oxidase As|EAH S A=
|| b TS 3R AAEE UEdTh

AN B 7HE 9 uric acid A

EA7FE9 uric acid A

) X100

A& (%) = (1 -

4) A qAT 34

7}) Fish oil emulsion ZA]

AL AT Ado ALL3EE oil emulsione A A Mo w5 ow wg pH6E.5

2 ®HAZ 0.1 M maleic acid buffer SmLE ¥ t}S 0.05mLe F3}412 tween—20

0.05mL9} 0.25 mL®] fish oil& Wil 15&3F wyksigict. o] § KOH 2 g& wWil 150
mL7HA BAFE 7heh F sk sEA 2N HCIZ pH 6.57F Bl =% ZAlske] AL&3hd

o

W) Fe?*, Cu®*e] FHJlol ma AW A JA=E 4

2bsl 2R A2 Fe’™, Cu®Y H7bd w2 Ak Ao dAE Z=AHL Buege9 Austo)
W2 mel 24359} Oil emulsion 0.5 mLe} A Zte] H7tH d4E 0.1mL 2

[e]

Cu® o] 249 0.1 mL7} TFE EFEe] AU AP 37Cel

o
rr

50 ppme] Fe’* =

A 1AZE Sek vk A7l F 2mLe] TCA/TBA A FS 7heta oA &3 & #E
s

a7

N

¢

A 158
A =48k Fe’*, Cu’t o] H7tel] w2 A Ak o A)
)

s YeEr Atk

F 32l v 5,000 rpmell Al 1023 AAEe] AlA 4SS 53
Ly

Thel &3

) X100

Al & (%) =(1-



o vy 53 FA
1) Tyrosinase A3 A A

S Yagi 59 "

el Whg= 0.175 M
7149 0.2mL %

Mo ) =4

0]
1

Tyrosinase A3
sodium phosphate buffer(pH 6.8) 0.5 mLe] 10 mM L—-DOPAZ
2

ol 0.1 mLe] &% o] mushroom tyrosinase(110 U/mL) 0.2 mLZ F7}sle] 25T
Y4 ¥ DOPA chrome= 475 nmolA 438t}

Al 5§
o A 28I WHEAFA HEGH Fo
Tyrosinase A3l A2 A|mgde] A7y} FH 79 F3E FA4A82 YAt
Ag 7Y F3 =
AE(%) = (1 — - ) X100
FANTY 4%

e et %

2) Melanin A®A A3 53
2% 10°

A EZEE 9 melanin

2 Hoisoi 59
100 mm culture dishol
W2 zAste] 2mL b &
M trypsin—EDTA fdo =7
5% TCAZ A 3ot 1

o5 SAF
48t tt. DMEM s 2 Hjge

cells/dish7} E|Al EF8FaL 2441 wg § A8 E
(pH 7.4)0.2 AHa3A}. 1

5
1 mL¥]

Aol QA5
AZE 233 F 53 3 AEE 1x10° AE
& 2500 rpme 2 23] AAEYI & BEgH melaning ¢AMgENom A HF T
ether : EtOH (1:3) 1 mLE 7}sto] 23] A & F ether 1mLE A% AxAZH
7124 melanin®l 1N NaOHE 7}sle] 56 ColAl 1A17F WESAIZ] & 833 =7 405
nmel| A FF =S SAATH
AEH7REY] S =
Melanin A9 Adf&(%) = (1 — . ) *<100
TR FH
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1) Elastase A3 &4 &3

Porcine pancreas elastase A& &4 AL 7|ZA=EA N-succinyl—(L—Ala);—p—

nitoanilideE A}&3}le] 37ColA 2087+ p—nitoanilide®] WA HFS 405 nmolA SH A
Y, = 2 AEgas 9F Eurl HE2 zaste] 0.5mLA Al ek 50
mM tris—HCI buffer(pH 8.6)°l ¢ elastse(2.5 U/mL)& 0.5 mLS 7}k & 7|4 & 50

Q1 N—succinyl—(L—Ala);— p—nitoanilide (0.5 mg/mL)<

R

I

mM tris—HCI buffer(pH 8.6)¢l|

Arhske] 2087 Mg AA S

) X100

I
—~
—
|

A& (%)

o SR 34

1) Astringent &4 &3

rlo
—
D
D
ofrt
Lo
o
Ky
R=)
Au)
(2
i)
ol
ol
b3t
=
i)
-z
0,
Z
i)

A4S o] &3k astringent 23

)
H
I FAEE AlgERA "GA 78 4 g5 89 WA (Hemoglobin from Bovine,




v ¥4 55

1) AEuf
H Ao o] g3t ZF Mo vjdS 10% fetal bovine serum(FBS)3 1% penicillin/

streptomycin(100 U/mL)S #H7}8F RPMI 1640 ®jA|E AFg3tg e, 37C, 5% CO.

incubatorol| A] ujj %3} T},

15 127 3|48t H4E3 § 37C, 5% CO, 7ol
Al 494zF mdstdth. 971e] 5mg/mLe FERE AZESG MTT €9 0.02mLE Z7ts

2 =43

7Vate] 30%-7F mwFEF % ELISA reader® 550 nmoll Al S3 L2 Atk

3) MTT assay°l 23 & a3 54

Fof| et =2 A a&r= Carmichael® W¥*Yo)] wlg} =439} B16F10

ok A 3
P ZFE 96 well platedl] 1x10* cells/welle] H A 0.18 mL EF3t1 A28 ¥ 5 H2
o] 0.02mL H7}8 &, 37C, 5% CO, incubatoroll A 24A17¢ vkl ol x>

A7}ete] EA3 A0 R wlgEAh 7)o 5me/mL %

o NES BP9 FREE
= F wge ARG 7

T2 AFs MTT €9 0.02mLE H7Fste] 4A]7F wj<kst 2ol
A 30-3F wkg AJ71 F ELISA

welld DMSO : ethanol (1:1) 0.15 mLE 7}sfe] 29
reader® 550 nmoll A &3 =S A3t A EF A ans= A gge Hrt

T3 L IR FHE AEE YE AT

) <100




4) SRB assayell 93 &< a3 FA

A Foll T3 T4 A A= Skehane] WO whel ZA81ATE BI6F10 ¢HA
IFE 96 well plateo] 1x10*cells/welle] = A 0.18 mL ¥F3ta 37C, 5% CO,

5

incubatoroll Al 24A17F ST A RS T HE ZASe] 0.02mL H7Fe 3 iz
T2 N8B THY FFFE HUbsle] TLd 2AHo=w 37C, 5% CO: incubatorel A
ChA] 48A17F wFalsit). wiFo] ¢kad AEE W B3 10%(W/V) trichloroacetic
acidg ©o]&3te] 5CoAl 1A% 52t 10%(W/V) trichloroacetic acid 0.1 mLE& A 2|3}
MEE BLAANZIL, 1AZF ¥ 10% trichloroacetic acid® A AstL 3] FHFE o] &3}
of A& F Ax3ATh 1%(V/V) acetic acidol <1 0.4%(W/V) sulforhodamine

0.1 mLE 3083+ Agdte] Az dds g Axet AebA] &
SRB @M ML 1% acetic acidE ©]&3t] 73] A& sto] #AAS & oAl A=A £,
96 well plateo] 10 mM tris buffer(pH 10.5)% A ¥xe 2w A S FH3| w2 &

546 nmell A FFEE FA8AH.

=2 A4 (%) = (1 - ) X100

AL SAAE

AP EA A8+ SPSS 10.0 for windows programs AF&3stgom, Fojx Az &
AR (ANOVA : analysis of variance)2 3 3 a=0.05 54 Duncan®| U535

H(DMRT : Duncan's multiple range test)ol] wa} #4313t}



HeFe 918 HAMiA] == brain heart
7kzy ARESE e, Escherichia  coli R
nutrient broth(NB)E A}&83}3 2
S PR

of. ¥79 54

1) %
Streptococcus mutans®}y Candida albicans®]
infusion(BHI) %YM broth(YMB)E
Staphylococcus — epidermidis® — A iR 2 +=
Staphylococcus aureus® AR 2= tryptic soy broth(TSB)E AF&3H ). 1A vf =]
7] AA A el agars H7Fste] B Al AMEEIATE. Streptococcus mutansyt->
a9 At BOD incubatoro]A 37C=& wjekaldct
Aottt =, B Aol wikd Zb 5
Fstel Tl A1 5 BA
bt & A 0 o5
filter paper

skl =
onf ok

o]-&
%
+E
0.05 mL/disc7} H == A

CO: incubator®l
2) A8 A (Clear zone) 3
36) o

H )
A G Ao & E
HE SFAA 37T A 18~24A17F vl d3te] discF$9 9 clear zone(cm)2] 2

A vHA] 10 mLol

paper discH
of FalA HAMIA] 10 mLoll A 18~24A]%F Hl
NS 0.1mL HFske] 3~6A17F &
7b ok 1x107 cells® Al HFdle] d W oz F#UsA s, |
disc(Tokyo, 8 mm, Japan) Sl s
S

< A% FFS Az ALY AT

2=
s SA
2 AGHE FE5

1) ALHE FEES JAUe J§FFY A=x

7H A2 ES AU 2709 Ax AW 2L 94y

H7Fe 22712 Table 19 Aol we} Fig. 33 o] A x3kSlth. 23l

1,3—butylene glycol, betaine®} &AF3}A]<1 disodium EDTA

o &F-&Abol| = 718314 ¢l PEG—40 hydrogenated

e &S
HE5AQ glycerin
dipotassium glycyrrhizateE ¥loH,

1
R



castor oil¢} WHAE Y 747 d=vAdst & S5t =83 & gFAYMIA
?l sodium hyaluronate, aloe barbadensis leaf juice®} pH Z&A|Q citric acide}
sodium citrateE 2al, I FEE 2.0% (20,000 ppm)S go] &3l & g

A&l

W) AL FE2ES HU13 ZA9 Ax AW € 9y
A 2S H7kek 2A4L Table 29 AWl wpe} Fig. 49 o] A 23kt 24k

= BH5AQ glycerin, Al &EAIA ¢l sodium hydrogenated tallowoyl glutamate$} w5
AE Fol 80C7HA 7hdato] ¢hds] &alr|7]1aL, A5 carbomers H7FstAth.
Ao = F3FA 9 F3let A9l bees wax, glyceryl stearate, decaglyceryl muyristate,
octyldodecyl myristate®} WA S Qo] 80C7A 7tgdste] 2hxs LA 712, 4+
e & homo mixer (T.K. Homo Mixer Mark I, Tokushu kika kogyo Co., Ltd.
Osaka, Japan)< ©]&3}ed 3,000 rpmol A 3E7F #3138 &, 3142 sodium hydroxide
= 9ol 3,000rpmellA  2&IF o #FIsidvh. vs JFHYUMEAR]D sodium
hyaluronate®} A &efZ: FEE 2.0% (20,000 ppm)S 2o} 287 §313F T 30C7A 9
Zrepar @rlste] @ Al ARgsksi

) ISR FEEL FUHE A2 Ax AT R Y

A LE H7hek ol Table 39 Aol whe} Fig. 594 #2o] Azxsct. 54
o= ®B&EAQ glycerin, 1,3—butylene glycol, betaine, PEG—32¢} &AFslA]| <l disodium
EDTA, dipotassium glycyrrhizateES ¥o] 80C71#] 7}<€3dto] €31A17]1 3 homo mixer
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Table 1. The experimental formulation of the skin containing Rhododendron

mucronulatum Flos

Phase No. INCI Name Contents (%)
A 1 Deionized Water to 100
A 2 Disodium EDTA 0.05
A 3 Dipotassium Glycyrrhizate 0.05
A 4 Betaine 2.00
A 5 Glycerin 1.00
A 6 1,3—Butylene Glycol 3.00
B 1 Ethanol 5.00
B 2 Methylparaben 0.15
B 3 PEG—40 Hydrogenated Castor Oil 0.50
B 4 Phenoxyethanol 0.30
C 1 Sodium Hyaluronate 0.05
D 1 Aloe Barbadensis Leaf Juice 0.50
E 1 Citric Acid 0.05
E 2 Sodium Citrate 0.01
P 1 Rhododendron mucronulatum Flos 2.00

powder




Water phase at 80°C ]

[ 4[ Ethanol phase

h 4

1st agi mixer or hand mixing
(1,500 rpm for 5min )

h 4

Addition of Rhodoedendron mucronulatum Flos
extract (Total contained quantity 2%)

v
2st agi mixer or hand mixing
(1,500 rpm for 3min )

W

1day, a bubble breaks and cooling

Fig. 3. Preparation of the skin containing Rhododendron mucronulatum Flos.



Table 2. The experimental formulation of the

mucronulatum Flos

lotion containing Rhododendron

Phase No. INCI Name Contents (%)
A 1 Deionized Water to 100
A 2 Glycerin 5.00

Sodium Hydrogenated Tallowoyl
A 3 0.50
Glutamate
A 4 Methylparaben 0.20
A 5 Imidazolidinyl Urea 0.15
B 1 Carbomer 0.20
C 1 Sodium Hydroxide 0.05
D 1 Bees Wax 2.00
D 2 Glyceryl Stearate 2.00
D 3 Decaglyceryl Myristate 2.00
D 4 Octyldodecyl Myristate 3.00
D 5 Squalane 5.00
D 6 Dimethicone 2.00
D 7 Butylparaben 0.10
D 8 Propylparaben 0.10
E 1 Sodium Hyaluronate 0.05
P 1 Rhododendron mucronulatum Flos 9.00

powder




Qil phase at 80°C ] [ Water phase at 80°C

[ ]
v

1st homogenization (3,000 rpm for 3min)

€——— Cooling at 45 °C
e - ™\
Addition of Rhodedendron mucronulatum Flos
extract (Total contained quantity 2%o)

W

2nd homogenization (3,000 rpm for 3min)

€——— Cooling at 30°C

h 4

Vacuum pump

Fig. 4. Preparation of the lotion containing Rhododendron mucronulatum Flos.



Table 3. The experimental formulation of the essence containing Rhododendron

mucronulatum Flos

Phase No. INCI Name Contents (%)
A 1 Deionized Water to 100
A 2 1,3—Butylene Glycol 5.00
A 3 Glycerin 3.00
A 4 Disodium EDTA 0.05
A 5 Dipotassium Glycyrrhizate 0.05
A 6 Betaine 3.00
A 7 PEG—-32 3.00

Glyceryl polymethacrylate (and) Propylene
B 1 3.00
Glycol
C 1 Carbomer 0.20
D 1 Sodium Hyaluronate 0.05
E 1 Triethanolamine 0.20
F 1 Ethanol 5.00
F 2 PEG—40 Hydrogenated Castor Oil 0.50

Phenoxyethanol (and) Methylparaben (and)
F 3 Ethylparaben (and) Butylparaben (and) 1.00

Propylparaben (and) Isobutylparaben

G 1 Biosaccharide Gum—1 0.50
Rhododendron mucronulatum Flos
H 1 2.00
powder
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extract (Total contained quantity 2%) )
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2nd agi mixer or hand mixing
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N
Vacuum pump
. w

Fig. 5. Preparation of the essence containing Rhododendron mucronulatum Flos.



Table 4. The experimental formulation of the cream containing Rhododendron

mucronulatum Flos

Phase No. INCI Name Contents (%)
A 1 Deionized Water to 100
A 2 Glycerin 5.00

Phenoxyethanol (and) Methylparaben (and)
A 3 Ethylparaben (and) Butylparaben (and) 1.00

Propylparaben (and) Isobutylparaben

A 4 Triethanolamine 0.50
A 5 Disodium EDTA 0.05
A 6 Dipotassium Glycyrrhizate 0.05
B 1 1,3—Butylene Glycol 5.00
B 2 Xanthan Gum 0.10
C 1 Cetyl Alcohol 1.00
C 2 Caprylic/Capric Triglyceride 5.00
C 3 Lecithin 1.00
C 4 Stearic Acid 2.00
C 5 Cetearyl Alcohol 2.00
C 6 Glyceryl Stearate (and) PEG—100 Stearate 2.00
C 7 Sorbitan Stearate 1.00
Caprylic/Capric/Myristic/Stearic
C 8 2.00
Triglyceride

C 9 Squalane 5.00

10 Dimethicone 2.00
D 1 Biosaccharide Gum—1 1.00
E 1 Rhododendron mucronulatum Flos 2.00

powder
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2nd homogenization (3,000 rpm for 3min)

€——— C(ooling at 30°C

h 4

Vacuum pump

Fig. 6. Preparation of the cream containing Rhododendron mucronulatum Flos.



Table 5. The experimental formulation of the pack containing Rhododendron

mucronulatum Flos

Phase No. INCI Name Contents (%)
A 1 Deionized Water to 100
A 2 Polyethylene Glycol 1500 5.00
A 3 Glycerin 4.00
A 4 Propylene Glycol 2.50
A 5 Disodium EDTA 0.01
B 1 Carbomer 0.56
C 1 Alcohol 6.38
C 2 Methyl paraben 0.10
C 3 Polyoxyethylene Hydrogenated Castor Oil 0.60
C 4 Dimethicone 0.10
D 1 Sodium Hyaluronate 2.00
E 1 Triethanolamine 0.70
P 1 Rhododendron mucronulatum Flos 2.00

powder
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Fig. 7. Preparation of the pack containing Rhododendron mucronulatum Flos.
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Table 6. Check points 1in stability test of the cosmetic containing
Rhododendron mucronulatum Flos in constant temperature

conditions (0, 25, 40C)

Temp. Period (Day) Check points
1
3 .
Separation
5 Precipitation
0C
Discoloration
25C 7
Creaming deterioration
40C
15 Viscosity
30 pH etc.
60
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Table 7. User test of the cream containing Rhododendron mucronulatum Flos

¥ Give a point of preference on the following check points to each sample from 1
to 5.

(For example, if you have a preference on each sample in order of A, C, B, E, D

then you give a point to each sample, as 5 to A, 4 to C, 3 to B, 2 to E and 1 to

D).

Check Points Point

1. Moisturizating effect

2. No sticky—feel

3. Skin condition after application

4. Spreadability

5. Recommendation

: The cream not containing Rhododendron mucronulatum Flos
. The cream containing Rhododendron mucronulatum Flos water extract of 1,000 ppm
. The cream containing Khododendron mucronulatum Flos water extract of 20,000 ppm

. The cream containing Rhododendron mucronulatum Flos ethanol extract of 1,000 ppm

m O O W

. The cream containing Rhododendron mucronulatum Flos ethanol extract of 20,000 ppm
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Table. 8. Soluble solid and total polyphenol contents of Rhododendron

mucronulatum Flos

Extraction Total polyphenol

Solvents b »

yield content(ug/g)

Distilled water 19.85% 384.41 £10.12%

70% Ethanol 20.01% 471.96 +18.33

70% Acetone 24.37% 508.51 +£10.12

Supercritical fluid COg

(Co—solvent : 100% Ethanol) 5.02% 932.21 £13.40
1, 3—Butylene glycol -4 124.12 + 8.15

s g soluble solid /20g dry matter, mean of triple
2 Milligram of total polyphenol content/g of plant based tannic acid as standard
9 Each value is mean+ S.D. (n=3)

Y no extraction yield



Rheododendron mucronulatum Flos (270g)
( Sephadex LH-20( Water(0%) — Mehtanol(10095) )

I
v | v v

[Fr-1(15.3g) ] [ Fr-2(27.2g) ] Fr-3(20.4g) Fr-4(2.4g)
( MCI-gel(Water(0%0) —

Methanol{100%4) )

|
v v v v v
[Fr3-1][Fr3—2][Fr3—3][ Fr3-4 ]

(Sephadex LH-20 (Water(0%0)
— Methanol(20%))

Frié
[Fr3(4)-1] [Fr3(4)—2] [Fr3(4)—3] [Fr3(4)-4] [Fr3(4)-5] [ Mciﬁﬁgoal::;%?_’ ]

|
v v v v v ¥

[Fr3(6)—1] [Fr3(6)—2] [Fr3(6)— 3] [Fr3(6)—4] [FrS(ﬁ)—S] [Fr3(6)-6]

Fig. 9. Procedure for polyphenol isolated from Rhododendron mucronulatum Flos.



Fr-1,2,3, 4 Fr3-1,2,3,4,5,6

Fri4)-1,2, 3, 4 Fr36)-1,2,3,4,5,6,7

Fig. 10. Thin layer chromatogram of the polyphenols isolated from Rhododendron

mucronulatum Flos.
-Developing solvent — benzen : ethylformate : formic acid=2:7:1

-Colorization reagent — A : anisaldehyde — H2SO4



Table. 9. The contents of total polyphenol isolated from Rhododendron

mucronulatum Flos

Phenol contents (pg/g)

Sample
Fr—-1 Fr—2 Fr-3 Fr—4

Rhododendron

2.6 +£0.11Y 737.5+0.4 1937.5+0.7 1815.7 £ 0.3
mucronulatum Flos

D Milligram of total polyphenol content/g of plant based tannic acid as standard.
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Fig. 11. DPPH radical scavenging of Rhododendron mucronulatum Flos extracts.

RM W : Rhododendron mucronulatum Flos water extract

RM E : Rhododendron mucronulatum Flos ethanol extract

RM A ' Rhododendron mucronulatum Flos acetone extract

RM SF: Rhododendron mucronulatum Flos supercritical fluid extract

RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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Fig. 13. SOD-like activity of Rhododendron mucronulatum Flos extracts.
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronulatum Flos supercritical fluid extract
RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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Fr—1 : fraction 1 Fr—2 : fraction 2
Fr—3 : fraction 3 Fr—4 : fraction 4
Vitamin C @ L—ascorbic acid BHA : butylated hydroxyanisole

Values are means of 3 replicates and those with different alphabet letters

are significantly different at p<0.05.
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Fig. 15. Inhibition rate of Rhododendron mucronulatum Flos extracts on xanthine

oxidase.

RM W @ Rhododendron mucronulatum Flos water extract

RM E @ Rhododendron mucronulatum Flos ethanol extract

RM A @ Rhododendron mucronulatum Flos acetone extract

RM SF: Rhododendron mucronulatum Flos supercritical fluid extract

RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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are significantly different at p<0.05.
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Fig. 17. Effect of Rhododendron mucronulatum Flos extracts on lipid oxidation
in the presence of ferrous ion(Fe®").
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronulatum Flos supercritical fluid extract
RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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Fig. 19. Effect of Rhododendron mucronulatum Flos extracts on lipid oxidation
in the presence of copper ion(Cu®").

RM W @ Rhododendron mucronulatum Flos water extract

RM E @ Rhododendron mucronulatum Flos ethanol extract

RM A @ Rhododendron mucronulatum Flos acetone extract

RM SF: Rhododendron mucronulatum Flos supercritical fluid extract

RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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Fig. 21. Inhibition rate of Rhododendron mucronulatum Flos extracts on tyrosinase.
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronuiatum Flos supercritical fluid extract
RM 1, 3—-BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 22. Inhibition rate of isolated Rhododendron mucronulatum Flos on tyrosinase.

Fr—1 : fraction 1 Fr—2 : fraction 2
Fr—3 : fraction 3 Fr—4 : fraction 4
Vitamin C @ L—ascorbic acid BHA : butylated hydroxyanisole

Values are means of 3 replicates and those with different alphabet letters

are significantly different at p<0.05.
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Fig. 23. Inhibition melanin synthesis rate of Rhododendron mucronulatum Flos
extracts.
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronuiatum Flos supercritical fluid extract
RM 1, 3—-BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 25. Inhibition rate of Rhododendron mucronulatum Flos extracts on elastase.
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronulatum Flos supercritical fluid extract
RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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Fig. 26. Inhibition rate of isolated Rhododendron mucronulatum Flos on elastase.

Fr—1 : fraction 1 Fr—2 : fraction 2
Fr—3 : fraction 3 Fr—4 : fraction 4
Vitamin C : L—ascorbic acid BHA : butylated hydroxyanisole

Values are means of 3 replicates and those with different alphabet letters

are significantly different at p<0.05.
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Fig. 27. Comparison of astringent activities of Rhododendron mucronulatum Flos
extracts.
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronuiatum Flos supercritical fluid extract
RM 1, 3—-BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 30. Growth inhibition rate of Rhododendron mucronulatum Flos extracts
on mouse melanoma(B16F10) by method of MTT.
RM W @ Rhododendron mucronulatum Flos water extract
RM E @ Rhododendron mucronulatum Flos ethanol extract
RM A @ Rhododendron mucronulatum Flos acetone extract
RM SF: Rhododendron mucronulatum Flos supercritical fluid extract
RM 1, 3—BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<<0.05.
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Fig. 31. Growth inhibition rate of isolated Rhododendron mucromulatum Flos on mouse
melanoma(B16F10) by method of MTT.
Fr—1 : fraction 1 Fr—2 : fraction 2
Fr—3 : fraction 3 Fr—4 : fraction 4
Vitamin C : L—ascorbic acid BHA : butylated hydroxyanisole
Values are means of 3 replicates and those with different alphabet letters

are significantly different at p<0.05.
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Fig. 32. Growth inhibition rate of Rhododendron mucronulatum Flos extracts on
mouse melanoma(B16F10) by method of SRB.

RM W @ Rhododendron mucronulatum Flos water extract

RM E @ Rhododendron mucronulatum Flos ethanol extract

RM A @ Rhododendron mucronulatum Flos acetone extract

RM SF: Rhododendron mucronuiatum Flos supercritical fluid extract

RM 1, 3—-BG : Rhododendron mucronulatum Flos 1,3—butylene glycol extract
Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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are significantly different at p<0.05.
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Table 10. Antimicrobial activity of Rhododendron mucronulatum Flos extracts

on several microorganisms

water extract ethanol extract

Strains (mg/disc) (mg/disc)

0.25 0.5 1 0.25 0.5 1

Escherichia coil
KCTC 1039

Staphylococcus

aureus - 12.0£0.25" 18.4+£0.17 12.1£0.45 13.0 £0.11 13.2 £ 0.23
KCTC 1621

Staphylococcus

epidermidis - - 9.02 £ 0.15 - 10.1+£0.10 17.4 £0.20
KCTC 1917

*a: no inhibition, b: inhibition zone diameter (mm).



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 34. Antimicrobial activity of Rhododendron mucronulatum Flos water extract
on several microorganisms.
A Staphylococcus aureus KCTC 1621
B : Staphylococcus epidermidis KCTC 1917
C: FEscherichia coli KCTC 1039



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 35. Antimicrobial activity of Rhododendron mucronulatum Flos ethanol extract

on several microorganisms.

A Staphylococcus aureus KCTC 1621

B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



Table 11. Antimicrobial activity of Rhododendron mucronulatum Flos extracts

on several microorganisms

acetone extract supercritical fluid extract
. (mg/disc) (mg/disc)
Strains 4 &
0.25 0.5 1 0.25 0.5 1

Escherichia coil a _ _ _ _ _
KCTC 1039
Staphylococcus
aureus - 9.0+ 0.11° 11.6 +0.36
KCTC 1621
Staphylococcus
epidermidis - 11.2 £0.13 - 11.5+0.43 16.1 £0.27
KCTC 1917

a: no inhibition, b: inhibition zone diameter (mm).



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 36. Antimicrobial activity of Rhododendron mucronulatum Flos acetone

extract on several microorganisms.

A Staphylococcus aureus KCTC 1621

B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 37. Antimicrobial activity of Rhododendron mucronulatum Flos supercritical
fluid extract on several microorganisms.
A Staphylococcus aureus KCTC 1621
B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



Table 12. Antimicrobial activity of Rhododendron mucronulatum Flos extract

on several microorganisms

1, 3—butylene glycol extract
(mg/disc)

Strains

0.25 0.5 1

Escherichia coil
KCTC 1039

Staphylococcus aureus

- - 9.2+0.11°
KCTC 1621

Staphylococcus epidermidis

- - 10.0 £ 0.21
KCTC 1917

*a: no inhibition, b: inhibition zone diameter (mm).



a - O0mg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 38. Antimicrobial activity of Rhododendron mucronulatum Flos 1,3—butylene

glycol extract on several microorganisms.

A . Staphylococcus aureus KCTC 1621

B : Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



Table 13. Antimicrobial activity of

several microorganisms

isolated Rhododendron mucronulatum Flos on

Fr—

Strains

1

(mg/disc)

Fr—2
(mg/disc)

0.25 0.5

0.25 0.5 1

Escherichia coil
KCTC 1039

Staphylococcus

aureus - -

KCTC 1621

Staphylococcus
epidermidis - -
KCTC 1917

- - 13.0 £ 0.23°

: no inhibition,

b: inhibition zone diameter (mm).



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 39. Antimicrobial activity of isolated Rhododendron mucronulatum on several
microorganisms (Fr. 1).
A Staphylococcus aureus KCTC 1621
B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 40. Antimicrobial activity of isolated Rhododendron mucronulatum Flos on several
microorganisms (Fr. 2).
A Staphylococcus aureus KCTC 1621
B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



Table 14. Antimicrobial activity of isolated Rhododendron mucronulatum Flos on

several microorganisms

Fr—3 Fr—4
Strains (mg/disc) (mg/disc)
0.25 0.5 1 0.25 0.5 1

Escherichia coil b

-2 - - - - 9.7+0.12
KCTC 1039
Staphylococcus
aureus - - 13.5+0.24 9.0£0.0511.0 £0.17 13.2 £0.15
KCTC 1621
Staphylococcus
epidermidis - 20.0 £0.1325.1 £0.17 15.2+0.53 18.0 £0.3 21.3+0.41
KCTC 1917

*a: no inhibition, b: inhibition zone diameter (mm).



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 41. Antimicrobial activity of isolated Rhododendron mucronulatum Flos on several
microorganisms (Fr. 3).
A Staphylococcus aureus KCTC 1621
B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039



a : Omg/disc, b : 0.25 mg/disc, ¢ : 0.5 mg/disc, d : 1 mg/disc

Fig. 42. Antimicrobial activity of isolated Rhododendron mucronulatum Flos on several
microorganisms (Fr. 4).
A Staphylococcus aureus KCTC 1621
B Staphylococcus epidermidis KCTC 1917
C: Escherichia coli KCTC 1039
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A : normal skin (20,000 ppm), B : normal lotion (20,000 ppm)
C : normal essence (20,000 ppm), D : normal cream (20,000 ppm)

E : normal pack (20,000 ppm)

Fig. 43. Photograph of the normal cosmetics.

A : RM-skin (20,000 ppm), B : RM—lotion (20,000 ppm)
C : RM—essence (20,000 ppm), D : RM—cream (20,000 ppm)
E : RM—pack (20,000 ppm)

Fig. 44. Photograph of the cosmetics containing Rhododendron

mucronulatum Flos.
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Fig. 45. DPPH radical scavenging of cosmetics containing Khododendron mucronulatum
Flos.
N S @ normal skin, RM S @ Rhododendron mucronulatum Flos containing skin

N L : normal lotion, RM L : Rhododendron mucronulatum Flos containing lotion

N E : normal essence, RM E : Rhododendron mucronulatum Flos containing essence

N C : normal cream, RM C : Rhododendron mucronulatum Flos containing cream

N P : normal pack, RM P : Rhododendron mucronulatum Flos containing pack

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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of cosmetic containing Rhododendron mucronulatum

RM S @ Rhododendron mucronulatum Flos containing skin

RM L : Rhododendron mucronulatum Flos containing lotion

normal essence, RM E : Rhododendron mucronulatum Flos containing essence

RM C : Rhododendron mucronulatum Flos containing cream

RM P : Rhododendron mucronulatum Flos containing pack

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 47. Inhibition rate of cosmetic containing Rhododendron mucronulatum Flos

on xanthine oxidase.

N S @ normal skin, RM S : Rhododendron mucronulatum Flos containing skin

N L @ normal lotion, RM L : Rhododendron mucronulatum Flos containing lotion

N E : normal essence, RM E : Rhododendron mucronulatum Flos containing essence

N C : normal cream, RM C : Rhododendron mucronulatum Flos containing cream

N P : normal pack, RM P : Rhododendron mucronulatum Flos containing pack

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 48. Effect of cosmetic containing Rhododendron mucronulatum Flos on lipid
oxidation in the presence of ferrous ion(Fe’").

N S @ normal skin, RM S @ Rhododendron mucronulatum Flos containing skin

N L @ normal lotion, RM L @ Rhododendron mucronulatum Flos containing lotion

N E : normal essence, RM E : Rhododendron mucronulatum Flos containing essence

N C : normal cream, RM C : Rhododendron mucronulatum Flos containing cream

N P : normal pack, RM P : Rhododendron mucronulatum Flos containing pack

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 49. Effect of cosmetic containing Rhododendron mucronulatum Flos on lipid
oxidation in the presence of copper ion(Cu®*).

N S @ normal skin, RM S @ Rhododendron mucronulatum Flos containing skin

N L @ normal lotion, RM L @ Rhododendron mucronulatum Flos containing lotion

N E : normal essence, RM E : Rhododendron mucronulatum Flos containing essence

N C ! normal cream, RM C : Rhododendron mucronulatum Flos containing cream

N P : normal pack, RM P : Rhododendron mucronulatum Flos containing pack

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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N L @ normal lotion, RM L : Rhododendron mucronulatum Flos containing lotion

N E : normal essence, RM E : Rhododendron mucronulatum Flos containing essence

N C : normal cream, RM C : Rhododendron mucronulatum Flos containing cream

N P : normal pack, RM P 1 Rhododendron mucronulatum Flos containing pack

Values are means of 3 replicates and those with different alphabet letters are

significantly different at p<0.05.
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Fig. 51. pH change of the cosmetic containing Rhododendron mucronulatum Flos.

A: normal cosmetics, B ! R mucronulatum Flos containing cosmetics.

N S : normal skin, RM S @ R mucronulatum Flos containing skin.

N L : normal lotion, RM L : R mucronulatum Flos containing lotion.
N E : normal essence, RM E : R mucronulatum Flos containing essence.
N C : normal cream, RM C : R mucronulatum Flos containing cream.
N P : normal pack, RM P : R mucronulatum Flos containing pack.

- 113 -



A 4%

=

U AgfEo] Artd HFFY A=

gy

3}, Fig. 529F 2ol vyebit}.

7% 747} 56,188~58,988 cP, 47,690~50,690 cP,

p

_ZT
K

i
=

=]
=

s,

T

pul

18,896~21,069 cP,

L

R

[e]

o] 7ol

21,195~24,125 cP, 25,994~31,393 cP, 34,994~36,692 cP= 60U x}7}A] 54

w0

7he 24, ol A9,

J

A
=

Fagol

66,980~67,690 cP, 86,990~88,690 cP= 60U x}7h=] &+

o
00

o

wo} o
FEEo| AF Aol HEZ A

Aoz AtgHc), a8y 60Y ¢k 24,

I
™

17be 843

g

\=)
-

ol

fre!

oy

1
-

RIK

4171

<)

- 114 -

7‘,7
=

b, o= &

A
9\)\_]'1_:

ehy



Fig. 52.
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Viscosity change of the cosmetic containing Rhododendron mucronulatum Flos.

A: normal cosmetics,
N L : normal lotion,
N E : normal essence,
N C : normal cream,

N P : normal pack,

B R mucronulatum Flos containing cosmetics.
RM L : R mucronulatum Flos containing lotion.
RM E : R mucronulatum Flos containing essence.
RM C : R mucronulatum Flos containing cream.

RM P : R mucronulatum Flos containing pack.
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Table 15. Result of stability test of the cosmetic containing Rhododendron

nucronidatum Flos in constant temperature conditions(0, 25, 40 C)

Day
1 3 5 7 15 30 60
Temp.
0C 0 0] 0] 0 0 0] 0]
25C 0 0] 0] 0 0 0] 0]
40C 0 0] 0] 0 0 0] 0]

O : Stable X : Unstable
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Table 16. Results of artificial sun lamp test of the cosmetic containing
Rhododendron mucronulatum Flos
Temperature : 40C
Condition Distance from light source : 20.3 cm
Storage 3 hours
Skin Lotion Essence Cream Pack
Stability
0] 0] 0] 0] 0]
O : Color unchanged X : Color changed
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Table 17. Results of sun test of the cosmetic containing Rhododendron

mucronulatum Flos

7 day 15 day
Sample
Discoloration Smell change Discoloration Smell change

Sample (4&) 0] 0] 0] 0

'RM S 0 0 0 0

RM L 0 0 X 0

‘RM E 0 0 X 0

‘RM C 0 0 X 0

°RM P 0 0 0 0

O : Color unchanged X : Color changed

RM S : Rhododendron mucronulatum Flos containing skin
RM L : Rhododendron mucronulatum Flos containing lotion
RM E : Rhododendron mucronulatum Flos containing essence
RM C @ Rhododendron mucronulatum Flos containing cream

RM P : Rhododendron mucronulatum Flos containing pack
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Table 18. Results of stability test of the cosmetic containing Rhododendron

mucronul/atum Flos in cycle chamber condition

Cycle 1 2 3 4 5 6 7 8 9 10

Stability 0 0 0 0 0 0 0 0 0 0

O : Stable X : Unstable
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Table 19. Results of stability test of the cosmetic containing Rhododendron

mucronulatum Flos in freeze & thaw cycling condition

Day
Temp.

-10T / 25T 0 0

O : Stable X : Unstable
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Table 20. Measure value of cheek on oiliness—feeling

Check Points Oiliness (ug/cm?)

Standard 24.56 £ 19.68

Cream not containing Rhododendron
26.55 £ 22.75
mucronulatum Flos

Cream containing Rhododendron mucronulatum
30.26 £ 18.33
Flos
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Table 21. Measure value of cheek on moisture—feeling

Check Points

moisture (AU)

Standard

Cream not containing KRhododendron

mucronulatum Flos

Cream containing Rhododendron mucronulatum

Flos

65.23

66.79

72.64

20.12

18.36

21.96
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Fig. 53. Results of user test in the cream containing Rhododendron mucronulatum

Flos.
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Fig. b54. Purification procedure for the fractions isolated from Rhododendron

mucronulatum Flos.
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data® aromatic oA A,B.A signal 3+ (6 7.02ppm) 2 A& meta—coupling 3t
Al1d (85 6.43, 6.22ppm)°] #&F F A flavonoid 3FeHE<9] EA Al UVimax7F 271,
352nmell A &l FH 131, rhamnose el 53 A Al1dQl &y 5.31, 6y 0.867} 25
Aok & e AFgAAE F2 F7]9s HMBCS =43 23} rhamnose 1¥ 914
9] 6y 5.31 9F C—321 6136.4 2}9] cross peack”’} 3¢l%E Ao 2 HE ramnose 1 X

¢} quercetin®] 3 ¢ Fo] AggeS & 4 AU} FAB—Mass spectrum =4O 2 H

=S
ofr
%

2ol m/z 465[M+H] S &9 3 4 9o PC—NMR spectrum®] Ho|E &S a1
A Hugle o 2 dx Fgermz B FSE P1S myricetin—3— O—rhamno

pyranoside® ZA 3¢t} (Table 22, Fig. 57~60)
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Table 22. 'H— and ®C—NMR spectral data of compound P1 in (Aceton, 500MHz)

Position '"H-NMR 3C—NMR
1 —~ 120.5
2’ 7.34 (1H, d, J=1.5Hz) 157.8
3’ 7.31 (1H, dd, J=8.0, 1.5Hz) 108.5
b’ 691 (1H, d, 8.5Hz)

4 —~ 145.4
5 - 135.0
6 - 122.4
1 _

2 —~ 157.1
3 - 136.4
4 —~ 178.2
4a — 104.5
5 - 161.5
6 6.37 (1H, s) 102.1
7 —~ 164.4
8 6.20 (1H, d, J=1.5Hz) 93.8
8a — 157.0
1" 5.35 (1H, d, J=1.5Hz) 103.5
2" 4.24 (1H, brs ) 72.3
3" 3.75 (1H, dd, /=9.5, 3Hz) 72.4
4" 3.42 (1H, m) 73.7
5" 3.31 (1H, m) 72.1
6" 0.94 (3H, s, J=6.0 Hz) 16.8
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Fig. 57. H-NMR spectrum of compound P1 isolated from Rhododendron

mucronulatum Flos.
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Fig. 58. *C—NMR spectrum of compound Pl isolated from Rhododendron

mucronulatum Flos.
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Fig. 59. FAB—Mass spectrum of compound P1 isolated from Rhododendron

mucronulatum Flos.
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Fig. 60. Structure of compound P1 isolated from Rhododendron mucronulatum Flos.
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Table 23. 'H— and ®*C—NMR spectral data of compound P2 in (CD3OD, 500MHz)

Position '"H-NMR BC-NMR
1 7.02 (1H, s) 124.1
2’ - 110.2
3 - 109.9
b’ 7.02 (2H, s) -
4 - 136.5
5’ - 147.2
6 - 109.9
1 _ _
2 - 157.8
3 - 136.5
4 - 178.2
4a - 106.0
5 - 163.5
6 - 102.1
7 - 164.4
8 6.43 (1H, d, /=2.5Hz) 95.0
8a - 157.0
b 6.23 (1H, d, /=2.5 Hz) -
1” 5.31 (1H, d, J=1.5 Hz) 102.1
2" 4.23 (1H, m ) 72.3
3” 3.81 (1H, dd, /=9.5, 3.5Hz) 71.1
4" 3.44 (1H, dd, /=9.5, 6.0Hz) 70.6
5" 3.56 (1H, t, /=9.5Hz) 70.3
6" 0.86 (3H, d, J=6.0 Hz) 16.8
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Fig. 61. H-NMR spectrum of compound P2 isolated from Rhododendron

mucronulatum Flos.
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Fig. 62. *C—NMR spectrum of compound P2 isolated from Rhododendron

mucronulatum Flos.
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Fig. 63. FAB—Mass spectrum of compound P2 isolated from Rhododendron

mucronulatum Flos.
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Fig. 64. Structure of compound P2 isolated from Rhododendron mucronulatum Flos.
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) <X 100

'
=2
o
3
wm

H
i

[e]
o] 0.74£0.0027} H| =% %43 ABTS solutiong AFE3IF T AJ&8N 50 ul

solution 1 mLE 30% B¢ A& & 2.587F incubationdt®] 734 nmoll A &%

ate] olalel Ao o& A& Al

W] FRE
= ) X 100

}) Antioxidant Protection Factor(PF) &3

PF+= Andarwulan® Shettyd] W o2 =AU T 10 mgd [S—carotenes 50 mL 9]
chloroformo] =< €9 1 mLZE evaporator® F7|o ¥x 40C water batholl A
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mL¢ emulsion®] AZEE&N 100 uLE £33 vortex= 2

HolE 5 50TolA 303 kg AA YZA7 thg, 470 mol X FHEE Zgsks.

chloroform< Z%F A7l % 20 uL linoleic acid, 184 ul. Tween 403 50 mL H:0,ZS 7}3s}
o] emulsions W&, 5
=]

e =
PF = -
iz F3=

2}) Thiobarbituric acid reactive substances(TBARS)&A

TBARS:E Burge9} Auste] ¥ 2Vo) wle} =459}, 1% linoleic acid9 1% Tween
4027 emulsionS TFE 3L emulsion 0.8 mLe A& 0.2 mLE A& % 50C water bath

ol A 10A%F HESA AT whS & dkS-ol 1 mlo] TBA regent 2 mLE 7}t 15837
37

o[o

f
l

71 & 1582k 1000 rpm(vision, VS—5500N) .2 914 %-g]
shol Aol 1083 $A F A59L 532 molA FFEE S5 om, TBARSH
< F3% FA X 001542 1 mL WEEFEo] tisiA YA E 11,3 3tetraethoxy
propane(TEP)2] uMo.& A3} T}

HE-S-+9] TBARs puM

AdflE (%) = (1— ) X 100
hZ=79 TBARs uM

2) §FEY} A

7V) Helicobacter pylori ¥ %

Ao AREEE T 91, AolA A A ARIAER] Helicobacter pylori=X EE4
Q1 ATCC 435045 AV&3V¥9 Y. Helicobacter pylori®l ®oFol+= = A uviX](special
peptone 0.5g, agar 0.75 g, NaCl 0.25 g, yeast extract 0.25g, beef extract 0.2 g %
pyruvic acid 0.025 @& AR&ste] MErA 23S FAXNAFY] A8 10% CO:

I3 95% oo ® FAeA o, agar

ot

incubatorZ ©] 839 2™, incubatord HEE



< disc agar diffusion method=

44

7}
7C

platedoll A wjke 37CE 48~72A 7k

DT

W) 35E9 Helicobacter pylori 3434 7AA
zA

2 A8kt Disc agar diffusion®2 Helicobacter pylori WA plateoll Helicobacter
et fEleo® =deh thg, HWird disc paper(o 8
FZES vacuum evaporator®

o
o

It

[e]
T

Helicobacter pyloridl 3t FZE 9]
Sk 7}
FTA

pylorizt 100 mLE EF3}]
1 0.45 pm membrane filter= A4
2 3]A18} phenol &%) 50~200 ug/100 uL7} 5%
=\
=
T e

of
o

0.1 mLE #7ste] 37ColAl 3043t
3 &

sHi-3l= 0.1 M potassium phosphate buffer (pH 8.3)°] 7]Z<¢l HHL 2.5 mM
A7 5 3 mLe ethylacetate
2 mLE H7}sh

mm)E &g
5T S Ha T
Ze]l FEE 1
o m] 71X ZziolA 487+ E<t incubationdt T2
5 gelskith
ACE Asjas 542 Cushmanso] WHoez Jaiglty. =, &7+ 0.3 M NaCl&
< =54
= B
HE-g-A]
Fstal ot

Aol
Fe] 3% 280 nmolA SA

P

o) dn8Y 29 534
A 0.15 mL, ACE(0.25 unit/mL, Sigma*}) 0.1 mLe} Z} FEA|85 &9 0.1 mLE &
g A7
=49
A
x)

sgov, grTE FEAR G

713, 1 N HCI 0.25 mL H7}2 9
ZHEH £uE 3¢A

ethylacetate &9
hippuric acidE spectrophotometerE A}
met A S (%)S T3 Tk
W& 9] hippuric acid®] YA
) X 100
%9 hippuric acide] A

A& (%) = (1-
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% ¥ #A9 5% 34

XOase &4 A 574

W2 Stirpe®} Corte & WHo| F3to] SA3AT &, W=

0.1 M potassium phosphate buffer (pH 7.5)°] xanthine 2 mM< =2 7|2 N 3 mLd
2N 0.1 mLe FE58Y 0.3 mLE Y gEx2FoAE FELH g2 =HFE 0.3 mL
A7Vske] 37TColl A 3087 ¥ A1 7] a1 20% trichloroacetic acid(TCA) 1mLE 7}sfo] Hb

$2 FRAY Ue ARG BUAL ARG F w3 Fof
FYE 202 mmel A F4eke] g HoE ANEe T

19

9H-S- 9] uric acid9] WA

AAE uric acidE

) < 100

Al (%) = (1-
NZT9 uric acide] A

) Fx £ 34

(1) a—amylase A3 =4

Pancreatin a—amylase @424 54L& agar diffusion methodE © 3
t}. =, platex= 5 g9 agar®} 5 g9 soluble starchE 500 mL &=F/FFol o £ 3
121C& 15%3F E3kal 15 mLA petridishell #53te 2] 5 Al5 0.8 pLo} &4
o} 0.2 uL (1000 U/mL)E 4o plate?lell ¥<1 disc paper ¥l 247} &5afaL izl
T AR A FHFE Yol 37ColA 343 wide § 1/KI (5 mM I in 3% KI) 5
mLE 7Fako] 1583 AT 5 & AHom As&S Artsiit

WhgT-o] WA
Al (%) = (1- g ) X 100

(2) a—glucosidase A3 &3
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a—Glucosidase B4 AA AL Tibbot 59 HHel| wal =435Itk 50 mM sodium

succinate buffer(pH 4.2)°l p—nitrophenol—a—D—glucopyranoside(PNPG)E &3] A|#A 1

mg/mLe] FEZ 7|AS W5 714 1 mL &4 0.1 mLE 233 gxTFoE
%9 0.1 mL, 9FSFol= AlE 0.1 mLE go] 37CodA 3087 wH3A7 & 1

N—NaOH 0.1 mLE #7}sle] &AA A}, o] uf AW p—nitrophenol(PNP)2 400 nm
ol A spectrophotometerE ©]-83dte] TF TS =HHslP o 1 %L p—nitrophenol 5

B AT EEFAORNE Takel ted HoR AL TRk

HE-S-T 9] p—nitrophenol A&
AelE (%) = (1 — ) % 100
) Z=7-2] p—nitrophenol A&

o g F2EY A £ 54

1) Ay FEE A=

Az g 2 5 kgoll 60% ethanolS 7Fshe] A2 A 24A17F &5 5 U4

g4 R4 =
w8 (10,000 rpm, 15 min)ste] A A JHdES AL, o IHdELS HA 60%
ethanol& 7}sto] 9o 22 FE2314 & 43] REESIQITh 717be] A S Hol w53}
o] rotary evaporator® &3t & ethanol FEEEA E8L 93t A BE AT

2) Thin layer chromatography

Columol] oJ&] 23 &=L silica gel plate (5.0 X 5.0 cm)® CHCIl3 : BuOH :
H20 : Acetic acid : MeOH (10 : 6 : 2 : 1 : 3, v/ v/ v/ v/ v)¢ &u& A}&3to] A
A o A2A71AL, 10% HeSOuE H-3ate] 100C ol A - Azt

- 151 —



HH}‘_—‘—

458

Hy

’

3ol Al ol Zelshgiv
st &

3s}o]
R i S

=

3) Phenol 3{E2] A
T 53
THE

7}) Sephadex LH—20¢] &]& A A
Sephadex LH—20 columng %3k &
normal phase typel 24 EtOH—H:0 2 60% EtOH¥} reverse phase typel® H,O—
LEA

EtOH®] o2 £Z&A|#A TLC AolA] phenold =29

Az3k T
1) MCI—gel CHP 20Pd] 9% AA
MCI—gel Th&7d polystyren gel2A FAF& ol&si3lon =8l k<l
reverse phase type®l H,O—EtOH=Z £Z3}e] TLC oA &3ttt
4) AGY FZEqA £33F phenol 3FFEQ &7 L 353 43
7B) Melting point @ [alp =73
A2 AlE 1 mgs Hste] vEFEH SAH FAE ol&ste] FAHsASH, [alo
+ AlE 5 mgs Me,0 ¥ MeOHel| §-3l3te] polarimeterol o]3l] 573ttt
) Infrared Spectrum (IR) A
IR spectrum 273} dze] AAHS ol &sth & #8149 AE 1 mgs KBr
Zh Ao wigtet & S U] 7 AAE wrEo] S48

100 mg &2
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) A7) F9H £33 7] (Nuclear Magnetic Resonance ; NMR) spectrum®] 3
T AA

NMR spectrum< FT W (Pulse Fourier Transform method)& ©]-&3}9]
g1 CDCl3+DMSO—Ds+Ds0°] 5~20% (W/V) H|E& = &3[A|7]2L

510 mgd 574

=
TMS [Tetramethylsilane ;(CH3),Si] & 7]+ &2 & 3o PMR (300 MHz) 2 A3}

=
2}) Mass spectrum =3
324 AR 1mgs ZAE (10 °~10 °mmHg)o9l A negative ion FAB—mass
spectrums  ©o]-§3ste]  F}Ehd  EAWel| o ZAHI T ol 4 SviEAE
AbgElg o Az AA emitter AFE 22~28 eVolw, o] 299] 7}

thioglycerol=
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A54d Ay 4 1&

1. Phenold E3R9 F& ZA
7}. % gvjd] o2 phenold EA9 L&

FEEME gyt e FEE9 phenold EH9 5SS Yol A} Fig. 1

3 ol Acetones ©]&3te] F=F SHlE Wl 32 mg/geldow B Aol AHEE &

= 71 =& k9] phenole] 8% FH Ao, ethanold®} methanold & E 31HS uj

592 77 31.1, 30.8 mg/g &2 W53}l t). Butanol?} ethylacetateE #1938 T2

Fr1em2 FE3 Aol & FEFEHT £ phenold Edo] £F5 o] phenold
&

wol A g ks Ao Assl BEAow Ax s,

. Ethanol %0 W& phenolld EF9¢ &&%F
27115 3987 gt vkt w% 9] ethanols FE8uj=
=S =A%AY. 1 A3 Fig. 29 Zo] 60% ethanol =

A g&Fo] 7MY =A yelgth o= 60% ethanololl A %3} cereal grain® phenol

A EHY FEFE0] 7P =AU Zeilinski®t Kozlowskae] K319} AT

t}. 32 A|zto] W& phenolld ERA9 £&F

=
=2 ethanolS ©| &34 304|359t 3AIZF 7FA S 2 phenold EHQ &£&5%HS A3}

TH L A3} Fig. 33 2ol 3AIZEeA 1241744 &E& <] AAM 3 S7tsttirt 1243
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Butanol  Ethylacetate

Ethanol Methanol Acetone

o O O o o o o o o @ o

M ™M a4 o N & A4 = = e

(D/DW)|ouaya jojusjuon

List of solvent

of phenol from Rhododendron

tion

extrac

Fig. 1. Effect of different solvent on

mucronulatum Flos.
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32.0
f =
30.0 | 5
h [ :
28.0 | E3

26.0 |

240 |

Content of phenol(mg/g)

22.0 |

20.0
0 10 20 30 40 50 60 70 80 90 100

Concetration of ethanol(%)

Fig. 2. Effect of ethanol concentration on extraction of phenol from

Rhododendron mucronulatum Flos.
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—O—water
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0 3 6 9 12 15 18 21 24 27 30 33
Extraction time(hr)

Fig. 3. Effect of extraction time on extraction of phenol from Rhododendron

mucronulatum Flos.
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2. Ethanol ¥=°] @& JGHE F2EY I3 a3

7}. DPPH A A%

g2releAd 5 oxidavtive free radical WSS o] &3 LA EF EHAQ
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100.0

80.0 |

60.0 |

Electron donation ability (%)

40.0
0 10 20 30 40 50 60 70 80 90 100

Concentration of EtOH(%)

Fig. 4. Antioxidant effect of ethanol extracts from Rhododendron mucronulatum

Flos by DPPH radical.
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Y. ABTS &3 23

FEEE9 AHe  gakdt =S hydrogen—donating antioxidant$} chain

breacking antioxidant =5 =7%3 4 93 aqueous phase® organic phase X9l

Agol 7hesty e dl Mg FEE0 A vt 7he st potassium per

_1
il

sulfate$}e] wH-2o) 93] WA E ABTS' free radicale] F&E %0 343l Edo <3|

o>

A A= o] radical S5F< A HFAo] G = RS o]gste] FAHEAY. 1 A
Fig. 59} Z°] 100% & FEE55 At 2 &
B UElo] F&E0] 1544 2 lipophilic EZo 3t datslzlo] 58 Aoz 3

el
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100'.|:T'.t#= B T
£

£ 80l

[

s

c

2

=

<

£ 60 |

40

0 10 20 30 40 50 60 70 80 90 100
Concentration of EtOH

Fig. 5. Antioxidant effect of ethanol extracts from Rhododendron mucronulatum

Flos by ABTS radical cation decolorization.
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t}. Antioxidnat protection factor 3 A3}

o et2 F=ol wWE antioxidant protection factor® =743 ZA¥ Fig. 63 2
10-50% etahnol =27 80-100%<] ol && FEENA 1.20]°49] PFaks e 2
o & FEEAAE 1.0 PFE 7HE WA YEwt PR 49 dubdo®w 1.2 PFE 7|
Tog 1ol AS A8 Bl tie FrtstEe] Hria Idd F o=, o] 4
MR Hol Iy FEEC ASAEAH g IdAkstE e vuA gttt ddE gl
Tk HEE 30, 40% FEEA 1.40149] PR A &4 EAo| e
=

Al vERst
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Fig. 6. Antioxidant effect of ethanol extracts from Rhododendron mucronulatum

Flos by antioxidant protection factor.
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574 23

2}. TBARs

3K

ol 67% %

2bslelo] Yrolx] 100% o €He

ch

ch

I} 0olA] 50% ol

=
T

2

seg yepslen, 1 o% WA

oA 23%¢] &
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80 |
60 |

40 - T A &

20 |

Inhibition rate(%)
H
H
[

0 10 20 30 40 50 60 70 80 90 100
Concentration of EtOH(%)

Fig. 7. Antioxidant effect of ethanol extracts from Rhododendron mucronulatum
Flos by TBARs of antioxidation.
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3. Ethanol Fxo] W& AGIWPLEL FFE9 Helicobacter pylori 38X F73

Helicobacter pylori B3 ZZujA] plateo| ] &4 S =H3E A3} Table 1949}
2ol 0~30% oNeE FEEAA clear zoneo] YELA] 2gtom 409 g FEE
200 pg/mLE FYU}HES WHEH 13 mme A3 ko] yelur] AZFsE oeH, 60%

ethanol &% 200 pg/mLE T 33 S W 71 =2 =S (22 mm)UHERA AL

Table 1. Antimicrobial activity of Rhododendron mucronulatum Flos extracts with

according to ethanol concentration against Helicobacter pylors

Clear zone(mm)

Concentration
content of phenol compounds(ug/mL)
of ethanol

control 50 100 150 200

0 ND ND ND ND ND

10 ND ND ND ND ND

20 ND ND ND ND ND

30 ND ND ND ND ND

40 ND ND ND ND 13

50 ND 14 15 15 16

60 ND 12 15 19 22

70 ND 16 18 19 19

80 ND 17 17 18 20

90 ND 18 20 20 21

100 ND 15 17 18 20
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\9.(_]_% EtOH extract

=

100% FOH extract /

Fig. 8. Antimicrobial activity of Rhododendron mucronulatum Flos extracts

with according to ethanol concentration against Helicobacter pylori.
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4. Ethanol ¥%=°] W& JEHE F2E & 18Y 55 53

1EAS FEd= 249 angiotensin converting enzymed A A EaFHE 4

Fig. 99} #o] 60% oee FEEA 68%2 ATAHS Uehfo] tE 5x29

i
&

—_
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o ™ - " F
= 400 | T
o
= 200 | ﬂ

00 L1

0 10 20 30 40 50 60 70 80 90 100

Concentration of EtOH

Fig. 9. Effect of inhibition on angiotensin converting enzyme of ethanol

extracts from Rhododendron mucronulatum Flos.

- 169 —



5. Bthanol S0 WE AYHLZ $289) ¥ BAY &% 24

X

Aol 7]¢lsl= @Ake] It} AAlo] flolt}. o]# gk 24HS XA S xanthine oxidase
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20.0 H n H
0.0 |=| |—|

10 20 30 40 50 60 70 80 90 100
Concentrate of EtOH(%)

inhibition rate(%)
1 ]

Fig. 10. Effect of inhibition on xanthine oxidase of ethanol extracts from

Rhododendron mucronulatum Flos.
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6. &S Fxo g JGHYE FEEY & I 57 53
7}. a—amylase A3 A

Z]
1 =
o) 222RE $Ash o A% Fig 1139} 2o] 0% ol¢e F

714 52 a—amylase A &4 B35 Yo 10~50% of g2

=

il
il
=
-
ﬂ
(a1
]
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of
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p‘L
o
o

>

A

=
Fo] #HAdt7t 60% ethanol FEEONA 54%2] AfEE 25

Age e

- 172 -



100

80

60

40

inhibition rate (%)
[

20

0 10 20 30 40 50 60 70 80 90 100
Concetration of EtOH(%)

Fig. 11. Effect of inhibition on a—amylase of ethanol extracts from Rhododendron

mucronulatum Flos.
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Y. a—glucosidase A3 A

BR7199 a—glucosidase &4 A& a5 543 A3 Fig. 129 2] 40% ethanol
FEEAA 62% A GAHoE 7 =4 eSS, 60~100% ethanol FEEof A
40%°17el A&l A4S HERSIT

100
90
80
70
60 | =
50 | =
40
30
20
10

inhibition rate (%)

0 10 20 30 40 50 60 70 80 90 100
Concentration of EtOH(%)

Fig. 12. Effect of inhibition on a—glucosidase of ethanol extracts from

Rhododendron mucronulatum Flos.
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7. A2# 298 phenold E-9 FF

Phenol’d & &2 phenolic hydroxyl7]| & 7}A7] W&o @z 2 7et Ad Ex&53

Agshs Ads 7HAM, kst 23 S AeErlse THAE AdeR dEA 3l

Ay zF F9HE &3 ethanolS ©]|€3to] phenold EAE FE3d1, 1 FEHE9
phenol &S SAsth. 7L A3, Table 29 Zo] & FEEWE a3S # L

=
Zroll A 18.7 mg/g o= o2 H9 T 7P 2 phenol IS YEHUSlL, tdeow

g o, Wy, 27 wo® kgt =8 60% S & Sl s9s w 2
FZE=9] phenol &30l 31.1 mg/g &2 oY FEET 7 2/ dHEwen, = 5=

z
3 &2l 60% olehE FEEOAE e, ¢, 7] £ 2% phenol ¥ AolE e
WAt Choit &4, , Bk F H|=EEFo] 10.1, 9.5, 7.7 mg/g Al Waldle] B

=
-
Ao A vepd e FEE9] phenol o] HluA 55 4 F AU

Wi
=

Table 2. Phenol content with respective region of Rhododendron mucronulatum

Flos
Solvent Flower Stem Leaf Root
Water 18.69 *+ 1.45 2.23 £ 0.07 7.98 £ 0.40 4.06 £ 0.12

60% EtOH 31.12 = 0.89 6.56 = 0.12 7.53 £ 0.73 14.67 £ 0.34
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8. Ag# FAE I3} 53

7}. DPPH A A%
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tal &eith. DPPH= ofA~si2W4h, B9 E, polyhydroxy W& 3tgte, WIS of

N7ol olate] shglu]o] e o] galgl o g2 Axpgo]s ol 2ol ZA o] sbssit)
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Table 3. Effect of extracts with respective region of Rhododendron mucronulatum

Flos on DPPH
Solvent Flower Stem Leaf Root
Water 88.9 + 1.45 59.6 £ 0.07 77.9 £0.40 65.2 £ 0.12

60% EtOH 87.5 £ 0.89 75.8 = 0.12 91.9 £ 0.73 83.5 £ 0.34
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Y. ABTS &4 23

ABTS radical cation decolorization< Table 49} Zo] &3} 60% ol

BEC D

ol

oy, gl

EH1T} 60% ethanol FEE0|

A FEEO

LA}

st & eI

o] F%20] 98.6, 99.6%= ThE 9o nl& 7+
=

e FEE
=2 ikstE S yE
75.3, 99.0% % YEIRTE E3 BE F9d

Table 4. Effect of extracts with respective region of Rhododendron mucronulatum

Flos on ABTS

Solvent

Flower Stem Leaf Root
Water 98.6 22.1 £ 0.07 75.3 0.40 40.2 0.12
60% EtOH 99.6 £ 65.1 £ 0.12 99.0 0.73 92.1 0.34
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t}. Antioxidnat protection factor 3 A3}

Ay FEE9 31ksl 32 F—carotene linoleate systemS ©]-&3fo] ZAFS 23}

M= s AL 2 E71, Yol Z4 1.35, 1.23, 1.75
PF®Z 1.20 o]&°] %2 PF @& Uelidlen, 60% ehs FEdA= 2719 o +
UE F9RY & PR ks el #84d =4 tigk &

[

Table 5. Effect of extracts with respective region of Rhododendron mucronulatum

Flos on antioxidant protection factor

Solvent Flower Stem Leaf Root

Water 1.35 £ 1.45 1.23 = 0.07 1.75 £0.40 1.00 £ 0.12

60% EtOH 1.38 = 0.89 1.38 £ 0.12 1.52 £ 0.73 1.18 £ 0.34
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Z}. TBARs 53 2%

#He HeEhh A

Table 6. Effect of extracts with respective region of Rhododendron mucronulatum

Flos on TBARs

Solvent Flower Stem Leaf Root
Water 36.2 £ 1.45 0 %+ 0.07 42 £0.40 4.3 £ 0.12
60% EtOH 47.8 + 0.89 0+ 0.12 83 *+ 0.73 69.6 £ 0.34
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9. }Ag2d HAE Helicobacter pylori 3dEA S
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Table 7. Effect of extracts with respective region of Rhododendron mucronulatum

Flos against Helicobacter pylroi

Water extracts 60% EtOH extracts

Clear zone(mm) Clear zone(mm)
Sample

Phenol content(pg/0.1mL) Phenol content(pg/0.1mL)
0 50 100 150 200 0 50 100 150 200

Flower - - - - - - 10+£1415£1.219+1.122+£15
Stem - - - - - - - - - -
Leaf - - - - - - - - - -
Root - - - - - - - - - -
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o1 ol Al ACE: renind ¢8te] A decapeptide?l angiotensin [ 25€ C—&
@] dipeptide (His—Lew& 7ZlFiEsiAlo=za ZEHs dAF548S Uede
angiotensin IS At ardste] elo]l ¥ar vt o]zgk ACES] A=A =
AEA} peptideEd I FEAE, A (tea)o] =A3F= catechin® WEY ruting2

polyphenol Al¥#Eo] FAHo=w 4EA Uy AYPA AHEE T flavonoidse}

>

catechin &< polyphenolfoll &3l EA2H 282 BEE JudY 5o A
A& YER=], ol 7 A el 278 ©]7€] phenolic hydroxyl7] & 7Hl &S 3}
FE2A A FAC dFoz 24 =& S 4, pHel uis] UzeA Zetia
def FEE Fuddans vl A7 Table 8% 2ol & FZE
M E WG o FEEA 55.1%2 ACEAS &3E Yeliden, 60% ethanol F

oAM= EE FHAM 50% o] AdEr & FEE Bu w2 AdES YER
e

ol
o
32
oy
o,
2,
o

Table 8. Effect of inhibition on angiotensin converting enzyme by extracts with

respective region of Rhododendron mucronulatum Flos

Solvent Flower Stem Leaf Root

Water 3.6 £ 1.45 19.8 £ 0.07 55.1 +£0.40 -

60% EtOH 65.8 = 0.89 52.7 £ 0.12 60.1 = 0.73 69.4 = 0.34
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11. A2y 798 & #2dd a9 53

o 3t A A THS =A3 A} Table 99F #o] B FEZEAHE 15% o]
Se A adsE Jepon, 60% e FEENAE WY

43.7%%°] xanthine oxidaseo| tgt As|a¥E YERUO, & FEFELS goutd] oW &
Aok AnEAE dgal7]d ofHE ol 60% dEE FEE2 49 HAAES B34

Fgo] 158 Ao Ber)

Table 9. Effect of inhibition on xanthine oxidase by extracts with respective

region of Rhododendron mucronulatum Flos

Solvent Flower Stem Leaf Root

Water 9.6 + 1.45 2.5 = 0.07 13.1 £0.40 -

60% EtOH 43.9 £ 0.89 8.5 = 0.12 43.7 £ 0.73 -
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7}. a—amylase A3 A
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Table 10. Effect of inhibition on a—amylase by extracts with respective region

of Rhododendron mucronulatum Flos

Solvent Flower Stem Leaf Root
Water 75.6 £ 1.45 30.3 £ 0.07 34.4 £ 0.40 14.6 =+ 0.12
60% EtOH 54.1 £ 0.89 27.5 £ 0.12 35.7 £ 0.73 6.0 £ 0.34
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Y. a—glucosidase A3 A

AR Awt Table 113 2

—\3‘
Ll

Ay ¥ =559 a—glucosidase &4 27|

I 3l FEFEo
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-
o] B FEEoINE WeY A¥ B, 60% lHE FZE
40% oAl &4 gAl a3E Yedt. FEE52] phenold EZ o] a—glucosidase

S JA st A i Aste] HEEA O 283t acarbose £ FH X 5A
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e B ween R4S A @ 5 it Gl AGAR ol go] s &

Table 11. Effect of inhibition on a—glucosidase by extracts with respective region

of Rhododendron mucronulatum Flos

Solvent Flower Stem Leaf Root

Water 30.6 = 1.45 12.9 = 0.07 48.4 +0.40 48.7 £ 0.12

60% EtOH 45.8 £ 0.89 214 £ 0.12 45.4 + 0.73 30.8 £ 0.34

— 184 —



6

R,

Fig. 13. Effect of inhibition on a—amylase by extracts

of Rhododendron mucronulatum Flos. (1)
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with respective region



60% EtOH 4

Fig. 14. Effect of inhibition on a—amylase by extracts with respective region

of Rhododendron mucronulatum Flos. (2)
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13. Jgy FEEY £9

Mo

A 500 g& 60% olge= FE3 F, Fig. 15~173 2] sephadex LH—20 column
chromatography (pamachia. G)& ©]83}¢] ethanol : D.water (1 : 6, v/ v)2 £&FA]7]3L,
=92 silica TLC plateE °]&3sto] A/NAZL F 10% HoSO.2 EAAIA Ql, 223t
23} Fig. 1569 2] A, B, C, D, E, F2 67]9] 2da& dlen, 7 L= A=g3<

33 A3} Table 129 o] fraction FollA] 285.6 ug/mLE 7F4 =& phenol &S Ler

e
N
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0 10 &0 30 40 50 60 70 80 90 100 110 120 130 140 150

Number of tube

Fig. 15. Purification of phenolic compound from Rhododendron mucronulatum

Flos extract by Sephadex LH—20.
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Jindalrae

= FExtraction with 60% EtOH

Sephadex LLH-20 column chromatography
(60% EtOH elution)

Fracton A||Fracton B||Fracton C||Fracton D||Fracton E||Fracton F

Fig. 16. A procedure for isolation of phenolic compounds from Rhododendron

mucronulatum Flos.
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Fig. 17. Thin layer chromatography of phenolic compounds fraction from
Rhododendron mucronulatum Flos.
Developing solvent — CHCls : BuOH : H5O : Acetic acid : MeOH
(10:6:2:1:3, v/v/v/v)
Detector reagent — 10% H2SO4
S — Rhododendron mucronulatum Flos extracts

A~F : Fraction
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Table 12. Concentration of phenol compound from fraction by Sephadex LH—20

Fraction Number Phenol content (pg/mL)
A 277.7 £ 0.14
B 283.0 £ 1.02
C 87.9 £ 1.02
D 53.8 = 0.39
E 238.1 £ 0.39
F 285.6 £ 0.54
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14. 4y £ 29 A AA
7t & 18 &9 34
228 £35S angiontensin coverting enzyme®l] gk A3 A8 Z43 A3} Fig. 183
(o3

60% ool Asdda e, £8E C7F 74%2] Al o= of

A
g 288 T 7P = vEl

100
= 80 f -
r p
= 60 | . :
= T
Sol] ™= I
E 20 f
0 | | | | |
A B C D E F
Fraction number

Fig. 18. Effect of inhibition on angiotensin converting enzyme of fraction from

Rhododendron mucronulatum Flos.
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Fig. 19. Effect of inhibition on xanthin oxidase of fraction from Rhododendron

mucronulatum Flos.
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1) a—Amylase AT A

7} B35S o] g3le] a—Amylase A3l S =43 A Fig. 203 Zo] EIE A

7F 50% ©17%, B7F 80% o]’de] Asf|&AS eI

M

100

SRR I

= 60 F

=

sS4y

=2 F T . -

= -

— 0 | | | * | | |+I
A B C D E F

Fraction number

Fig. 20. Effect of inhibition on a—amylase of fraction from Rhododendron

mucronulatum Flos.
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2) a—Glucosidase A3 &4 A

Zyzre] #8ES ©]83te] a—glucosidase A& A4S AT A Fig. 213 %ol «
—amylase A3 &Alo] 50%°]4o 2 YEld AR Eo| A= a—glucosidase A3l A o]

e A gokor, B ElwolA 25%9] AslES JERHRITE phenold =d& A
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Fig. 21. Effect of inhibition on a—glucosidase of fraction from Rhododendron

mucronulatum Flos.
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2}. Helicobacter pylori 3d&4 &3

Helicobacters Attt -s& ol
TEOIY AR TE R Aolsith. QA A M B2 S dogE AL
pylori= 1739 F2 EAsty, A, AolAAY, A o A do= delA
Atk olelgk el diate] MY FEES Wt 1 FEEol MAE A pylorel

o8k e S =459tk 1 A7) Table 13, Fig. 229 o] C, D 183l E 238 &

=

pylorel W3t FHEAHE 7HAE BEAS 4510 olE AF 2 gForA 83

g A7k A& Eojof @ Rolr),

Table 13. Inhibitory activity of Rhododendron mucronulatum Flos extracts fraction

with sephadex LH—20 against Helicobacter pylori

Fraction of Clear zone(mm)

Rhododendron mucronulatum Flos content of phenol compounds(ug/mJ)
extracts 200
W (control) ND
A ND
B ND
C 11
D 18
E 13
F ND
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Fig. 22. Inhibitory activity of Rhododendron mucronulatum Flos extracts fraction
with sephadex LH—20 against Helicobacter pylori.
A~F : fraction from Rhododendron mucronulatum Flos extracts

W @ control
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15. }Ag¥Y FEEZXE Helicobacter pylorigt A3 54 ¢ 2 AA

AEAQAHFA O R food—borne pathogen® 2 Salmonella, Staphylococcus aureus,
Vibrio  parahaemolyticus, Bacillus cereus, Campylobacter jejuni,  Colstridium
perfrigens, C. botulinum, E. Coli 0157 :H7, Listeris monocytogenes, Yersinia
enterocolitica =°] 2 TE 1 YO Campylobacterd] €3k 7L n|Z g &
F S0 A MR A Salmonella, E.coli 0157 : H7 59 food—borne pathogen¥}
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7t #2894 81 £3

60% olfrEs o]&dte] WNEefEs FEHL 1 FE=S sephadex LH—-20 column
chromatography 3t 23 A AR D fractiond Ro} = =4AA% 3 F Fig. 2337
#ro] ethyl acetate, butanol, aqueous& ©|-&3}e &n) &3l A pyloridol sk &
o] 7HA = S SAHSAT 1 A Table 14, Fig. 249} o] ethyl acetate
<3 butanolZollA Z+7F, 14, 18 mme] Aafes YERAT. ©o] #¥=55 CHCls ¢
BuOH : H20 : Acetic acid : MeOH = 50 : 30 : 10 : 5 : 15 A/N&w] 2722 thin
layer chromatographyS 3+ 23} Fig. 259 79| ethyl acetate®} butanol ZolA &
RT#S Yehdles &40 &4 &4 Aoz FAHHASH, butanol T vt &/ o]

7} 3o} butanol 52 sephadex LH—20 columns o] &3}o] #3313},

Jindalrae 100g
|*'— Extraction with 60% EtOH(13.62g)

Fraction A Fraction B Fraction C Fraction D Fraction E Fraction F

FtOACH:0 ‘

|
H:0 layer
FtOAc layer n-BuOH/H:0 |

I |
n-BuOH layer H:0 layer(1.14)

Fig. 23. Fractionation procedure from Rhododendron mucronulatum Flos.
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Table 14. Inhibitory activity of Rhododendron mucronulatum Flos extracts fraction

with solvent against Helicobacter pylori

Clear zone(mm)

Content of ethanol content of phenol compouds(ug/mJ/)

200

Control ND
Ethyl acetate layer 14
Butanol layer 18
ND

Aqueous

Fig. 24. Inhibition activity of Rhododendron mucronulatum Flos extracts fraction.
a . Ethylacetate layer
b : Butanol layer
¢ . Aqueous layer

w . Control
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"

EtOAc BuOH Aqueous

Fig. 25. Thin layer chromatography of fraction with solvent.
Developing solvent — CHCls : BuOH : H»O : Acetic acid : MeOH
(10:6:2:1:3, v/v/v/v)
Detector reagent — 10% HySO,4
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Jindalrae 100g
|‘— Extraction with 60% EtOH(13.62g)

Fraction A Fraction B Fraction C Fraction D Fraction E Fraction F

EtOAc/H:0 |

1 1
FiOAc] H:0 layer
¢ layer n-BuOH/H:O |
Sephadex LH-20 1 1
(EXOH 60%) =1 n-BuOH layer H20 layer(1.14)
| | | I |
Fr.1 Fr.2 Fr.3 Fr.4 Fr.5
MCLgdcCHO20 |
(H20 - EtOH 100% )
| 1
Fr.3-a Fr.3-b Fr.4-1 Fr. 42 Fr. 4-3
¥ ¥ \ }

Compound A Compound B Compound A Compound B Compound C

Fig. 26. Isolation procedure of 60% ethanol extracts from Rhododendron

mucronulatum Flos.
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Y. Helicobacter pylori A8 E&A9 AA

Butanol &9 s#&A o] 7} =9} butanol =& sephadex LH 20 column®® 100%
ethanololl Al 0%7}A] FE=&w 2 3} gradient® elution 3}t = 23} Fig. 263 &
o] Fr. 1olA] Fr. 59] 57k £8 &S 94& F Adden, 7 £S5 539 100 mL

2 w3y 77t HE IgE S 543 A3 Table 159F o] Fr. 3] 200.1 n

g/mL, Fr. 47} 192.8 ug/mL, v 2 =4 YElRY. 72} #3859 g4 & A 2
I AAl Fr. 33} Fr. 494 A4S YeEldo] o] 7 £ ES AEste] 7324 oA

Z A phenolf #8]7F £0]3F MCl—gelS ©]83}¢] reverse phase type?l H,O—EtOHZ
FTEE 7 A7 &3 A¥ Fig. 267 #°] 6 T/ comp. A~comp. FE #83}aL

CHCIl3 : BuOH : H20 : Acetic acid : MeOH = 50 : 30 : 10 : 5 : 15 A/f&n] Z2H4
H

=2 thin layer chromatography® 3+ 23} Fig. 273 o] ©d-d w2 I A5},

Table 15. Concentration of phenol compound from fraction by Sephadex LH—20

Fraction Number Phenol content (ug/mL)
Fr. 1 48.2 = 0.25
Fr. 2 187.6 = 0.69
Fr. 3 200.1£ 0.57
Fr. 4 192.8 = 0.14
Fr. 5 87.8 £ 0.11
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FA B C

Fig. 27. Thinlayer chromatography of compounds isolated from Rhododendron
mucronulatum Flos.
Developing solvent — CHCls : BuOH : H,O : Acetic acid : MeOH
(10:6:2:1:3, v/v/v/v)
Detector reagent — 10% H»SO4
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o BA 84 €29 7= T3

1) Compound A

Compound AE €13t 3ol Rubrlo]9) 01 melting points 240C %1, FAB—MS
spectrum Aol A E2FgF 4495 YEFNRI T IR spectrumo A+ 3455(0H), 1657(C=0),
1611(conjugated diene), 1512(phenyl), 1455(rhamnosyl CHsz) 2 1060(ether) 5] &<l
H9o1, 'H NMR spectrum®l A 7.39 ppm(1H, d, J=2 Hz, H-2"), 7.36 ppm(1H, dd,
J=2, 8 Hz, H-6"), 6.92 ppm(1H, d, J=8 Hz, H-5"), 6.41 ppm(1H, d, J=2 Hz, H-8), 6.25
ppm(1H, d, J=2 Hz, H-6), 5.36 ppm(1H, d, J=2 Hz, H-1"), 4.25 ppm(1H, dd, J=2, 3
Hz, H-2"), 3.75 ppm(1H, dd, J=3, 9 Hz, H-3"), 3.42~3.46 ppm(1H, m, H—4"), 3.38~3.32
ppm(1H, m, H-5") % 0.96 ppm(3H, d, J=6 Hz, H—6")°] #ZE 31, 13C NMR| 4] 158
ppm(s, C—2), 137 ppm(s, C—3), 179 ppm(s, C—4), 169 ppm(s, C—5), 101 ppm(d, C—6),
167 ppm(s, C—=7), 95 ppm(d, C—8), 158 ppm(s, C—9), 106 ppm(s, C—10), 123 ppm(s,
C—1"), 117 ppm(d, C—2"), 146 ppm(d, C—3"), 149 ppm(s, C—4'), 117 ppm(d, C—=5"), 122
ppm(d, C—6"), 104 ppm(d, C—1"), 73 ppm(d, C—2"), 72 ppm(d, C—3"), 74 ppm(d, C—4"),
71 ppm(d, C=5") % 18 ppm(q, C=6")°] &1 o} & Fof L4Axel vludh A}

compound A+ quercetin (quercetin—3—O—rhamnopyranoside) 2.2 A3} t}.
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2) Compound B

Lo
A
=)

Compound BE <13l 3+ o] o™, melting pointe 270C AHE 1,
FAB—MS spectrum “gollA ExF 4655 YERHSRICE IR spectrum”’doll A 3400(0H),
1662(C=0), 1605(conjugated diene), 1508(phenyl), 1463 (rhamnosyl CHz) % 1063
(ether) o] 1= A3, '"H NMR spectrumel A 7.18 ppm(2H, s, H-2', H-6'), 6.41
ppm(1H, d, J=2 Hz, H-8), 6.20 ppm(1H, d, J=2 Hz, H—6), 5.36 ppm(1H, d, J=2 Hz,
H-1"), 4.20 ppm(1H, dd, J=2, 3 Hz, H-2"), 3.76 ppm(1H, dd, J=3, 9 Hz, H-3"),
3.38~3.31 ppm(2H, m, H—4", H-5") ¥ 1.01 ppm(3H, d, J=6 Hz, H-6")°] &2lx 1,
13C NMR spectrum® A 159 ppm(s, C—2, C—9), 136 ppm(s, C—3), 181 ppm(s, C—4), 163
ppm(s, C—5), 100 ppm(d, C—6), 166 ppm(s, C—7), 95 ppm(d, C—8), 105 ppm(s, C—10),
122 ppm(s, C—1"), 108 ppm(d, C—2', C—6'), 146 ppm(d, C—3', C—5), 135 ppm(s, C—4"),
103 ppm(d, C—1"), 74 ppm(d, C—2"), 72 ppm(d, C—3"), 73 ppm(d, C—4"), 71 ppm(d,
C—5") % 17 ppm(q, C—6")°] &1 o] 4 5o &4 243} vag A3 compound B=

myricitrin (myricetin—3—0—rhamnopyranoside) & =74 5} t}.
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3) Compound C

Compound CE& M crystalS HA3Y T melting pointE 313~314TCTHoH,
FAB—MS spectrum’doll Al &2}%Fo] 3035 HEbHSITE IR spectrumel A= 338204
OH7]7}, 166794 unsaturated ketone”]7} AEHR o™, 1615 % 150994 aromatic
C=C7} ##H A} 'H-NMR spectrumelA= 12.71 ppm(1H, br s, C—5—0H), 7.71
ppm(1H, d, J=8 Hz, H-2'), 7.56 ppm(1H, dd, J=2, 8 Hz, H—6'), 6.82 ppm(1H, d, J=16
Hz, H-5"), 6.39 ppm(1H, d, J=2 Hz, H-8) % 6.16 ppm(1H, d, J=2 Hz, H-6)°] &<l
9ar, PC—NMReIA 178 ppm(C—4), 164 ppm(C—7), 160 ppm(C—5), 156 ppm(C—9), 146
ppm(C—4"), 148 ppm(C—2), 145 ppm(C—3"), 136 ppm(C—3), 122 ppm(C—-1"), 116
ppm(C—5"), 115 ppm(C—2"), 103 ppm(C—10), 98 ppm (C—6) ¥ 94 ppm(C—8)%F o] &zt
Tt ojate AxtE A =3 treatise on asian herbal medicines®] W2+ B2 739}

9 2)8}o] compound C¥ quercetin® & 543} o).
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4) AA T compound®] Helicobacter pylori A8 &3}

AAe &3 compound A, B, C& A}&3}] Helicobacter pyloril W3t ddai=
ool 7] el disc method® =H s A3} Table 16, Fig. 283 Z+¢kth. Phenoldt#<S
200 ug/100 pL= 3F*dcompound A, B, C ©d &2 =2 233}19S u clear zone©] 3
TR ¢kl compound A9} B, compound A9+ C, compound B¢} C& &g+ 3

S %= Helicobacter pyloridl ™3t Aale= HZAEHA] ¥ o™, compound A, B, C A

il

o,

o,

714 ERQS E£§3stal disc paperol 200 ug/0.1 mLe] TEZ dto FA4THS SH3
A3 18 mme A FS eI T RosemaryS 28 @At H pylorel o3+ 3
T84 E4E =43 Yoond A AyoNE vd Edw 2 9L w H pylord

of gt Fadido] A R ofe] 7HA] Edo] EFHUS Wl synergy effectel ]3|
H pylor 3F A S vebiittar B3 3931, Shetty 5-& Oregano 5 spice?
FE 59| FA3F= simple phenol 5ol @ EZo o3t 4 pylori A3 E Y+ synergy
effectell 93] 7 a#7F ool Hausiglon, 2 A5te] A¥ E3F compound A, B, C
37}A 7 &= ojokAutk  synergy effectdll 98] A pyloril W 3 &7 e
T Ao #gEd. wekd, dgd FEERNE GdAEAR Belse] Hpylord JA
2hE QUle dEsERE FEE O AAE & davel hanlgel A

ool BA 8T Aelet AuHUh
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Table 16. Inhibition activity on Helicobacter pylori by phenol compounds from
Rhododendron mucronulatum Flos

Diameter of clear zone (mm)

NO Compounds Phenol content (ug/100 uL)
0 200

1 Comp. A —D -

2 Comp. B - —

3 Comp. C - —

4 Comp. A + Comp. B - -

5 Comp. A + Comp. C - -

6 Comp. B + Comp. C - -

7 Comp. A + Comp. B + Comp. C - 18

-~V : Not detected
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Fig. 28. [Inhibition activity of isolated compounds from Rhododendron

mucronulatum Flos.
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Table 17. Recipe of mixing ratio of Rhododendron mucronulatum Flos granule tea A

Ingredients Content (%)
Extracts of Jindalrae (70°brix) 4.0
Extracts of Omija (70°brix) 6.0
Extracts of Grape (70°brix) 6.0
Glucose 81.4
Dextrin 2.5
Vitamin C 0.1
Total 100.0
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Table 18. Recipe of mixing ratio of Rhododendron mucronulatum Flos granule tea B

Ingredients Content (%)
Extracts of Jindalrae (70°brix) 5.0
Extracts of Omija (70°brix) 5.0
Extracts of Grape (70°brix) 5.0
Glucose 82.4
Dextrin 2.5
Vitamin C 0.1
Total 100.0
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Table 19. Recipe of mixing ratio of Rhododendron mucronulatum Flos granule tea C

Ingredients Content (%)
Extracts of Jindalrae (70°brix) 6.0
Extracts of Omija (70°brix) 6.0
Extracts of Grape (70°brix) 6.0
Glucose 79.4
Dextrin 2.5
Vitamin C 0.1
Total 100.0
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Table 20. Recipe of mixing ratio of Rhododendron mucronulatum Flos granule tea D

Ingredients Content (%)
Extracts of Jindalrae (70°brix) 7.0
Extracts of Omija (70°brix) 6.0
Extracts of Grape (70°brix) 6.0
Glucose 78.4
Dextrin 2.5
Vitamin C 0.1
Total 100.0
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Table 21. Recipe of mixing ratio of Rhododendron mucronulatum Flos granule tea E

Ingredients Content (%)
Extracts of Jindalrae (70°brix) 7.0
Extracts of Omija (70°brix) 7.0
Extracts of Grape (70°brix) 7.0
Glucose 76.4
Dextrin 2.5
Vitamin C 0.1
Total 100.0
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Table 22. Sensory evaluation of Rhododendron mucronulatum Flos granule tea

Overall
Group Color Sensory taste Flavor -
acceptability

A 8.3 7.2 7.1 7.3
B 8.2 7.9 7.7 7.9
C 8.6 8.5 8.7 8.6
D 7.3 8.1 8.2 8.3
E 7.1 7.0 7.3 7.5
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