I Appl Biol Chem (2012) 55(4), 207-215
http://dx.doi.org/10.3839/jabc.2012.033

Online ISSN 2234-7941
Print ISSN 1976-0442

ORIGINAL ARTICLE

Beauty Food Activities of Isolated Phenolic Compounds from

Ulmus pumila

Kyung-Bum Kim - Bun-Sung Jo - Ju-Yeong Lee - Ki-Tae Park -

Bong-Jeun An - Sun-Ho Lee - Young-Je Cho*

Fr 23 (Ulmus pumila)25-€ 23 =4 EQDY 1 &4 FEA

A3Y - 284

o3 - A E - B - AT - ZFGA

Received: 29 July 2012 / Accepted: 2 November 2012 / Published Online: 31 December 2012

© The Korean Society for Applied Biological Chemistry 2012

Abstract Phenolic compounds of 17.9+1.0 mg/g were extracted
from Ulmus pumila with 70% ethanol. The elastase inhibitory
activity related with forming wrinkle was shown an excellent
wrinkle improvement effect in 70% ethanol extracts as 55.5—
69.5% at phenolic concentration of 50-200 pg/mL. The tyrosinase
inhibitory activity related with skin-whitening was 24% in 70%
ethanol extracts at phenolic concentration of 200 pg/mL. The
astringent activity of 70% ethanol extracts was shown activity of
71% at phenolic concentration of 200 pg/mL therefore it is judged
that there is a high effect on pores reduction of the skin. The

K.-B.Kim - B.-S. Jo
School of Food Science, Kyungpook National University, Sangju 742-711,
Republic of Korea

J.-Y. Lee
Schoool of Appplied Biosciences, Kyungpook National University, Daegu
702-701, Republic of Korea

K.-T. Park
School of Culinary Art & Baking technology, Dongju College University,
Busan 604-715, Republic of Korea

B.-J. An
Department of Cosmeceutical Science, Daegu Hanny University,
Gyeongsan 712-715, Republic of Korea

S.-H. Lee
The Institute of Marine Biotechnology, Andong National University,
Andong 760-749, Republic of Korea

Y.-J. Cho

School of Food Science & Biotechnology/Food & Bio-Industry Research
Institute, Kyungpook National University, Daegu 702-701, Republic of
Korea

*Corresponding author (Y.-J. Cho: yjcho@knu.ac.kr)

hyaluronidase inhibitory activity of U. pumila extracts was
confirmed anti-inflammation effect of 80% at phenolic concentration
of 50 pg/mL. Antimicrobial activity of U. pumila water extracts
was shown each 8.7, 10.0, 11.1 and 11.8 mm clear zones on
Propionebacterium acnes at phenolic concentration of 50-200 pg/
mL. The stability of the multi-functional cosmetic (lotion) added
U. pumila extracts was very stable for 28 days without changing
of pH and viscosity also it’s stable on temperature and sun lights.
As the concentration of extracts was increased, the color of lotion
was getting dark, but the sensory evaluation was high at score of
8.5.

Keywords anti-microbial activity - astringent effect -
beauty food activity - phenolic compounds - tyrosinase - elastase -
Ulmus pumila
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3} ALBlel] wE ghe] Hell tisk Qlaeo] b AAgEa 2l
ThJunga} Kim, 2003; Kim 5, 2004; 2011).

A WellA tiAkg ol sk o= 7EA] {3l Aol
ot Ao #o] ZMAHA BAs= A3 Aruoma, 1998)
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Al ket vk ool whet FH ghe] A IS 91 A
FaFe] AFeh vaol 7IsdshdEel vt STkek A4,
P sPgEe] side] FEA Q= Aol 53] e of
HEe] oflE] 7lsol At ow S0l HUA olF &
FosgEe] o]l #hdks] o] FolR AL 9ITk(Cho, 2011;
Cho =, 2011).

=5 FH(Ulmaceae)oll &8s Fr I (RIREZ, UL pumila
gaEoR 9o Bugeln] we wEsn FUst 3
29 2o o] 4590 s, A7 2l ks
B, 50 R¥se Ao AEL AXF AL U
FT(Yuk, 1990). Sl frevls Fssid, £, w4

AR ESF B Aol HYd adt slvkar s 9l
O w(Duke, 1985), =5ty A 3 #zgo] Aok B
o] ATHKim, 1997). 3 f=djdls vdt A =
Ho] gi=lo] de=dl, flavonoid?] (+)-catechin} 2 w1
(+)-catechin-5-O-B-D-apiofuranoside”t 2] = $tHSon &, 1989).
ol e Ao Fd3k= matrix metalloprotease-9-2-
AAshs =do] FAIsAL e AR A AoH(Han T,
2003), Lee9} Kim (2001)2 f2¥&ol A4 =549 28-S
ofgh= AP EZ9 ulmicing A RIS
2 Aolie gt kg ES] fEUETE s 2E
sl w82l A8ah] g 712ARE At |
53, FiHEd, sEa, FEFEH B A=EH4S
& Al AR Tl R mEAE A4S B4
of Adstel] #-8-starzt &3drk.
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Ag. 2 A3 A3 2T Ale SePdelA Fisked 40
mesh= 33te] 4°Collx| A A8l A E= ARSI
FE2EY Ax. NE FES EEHFEEY A4S A 72
3 1goll FFF 200mLE 71812 Kol 100 mL7F 2 wf 71A)
7t AR & Wzbelar, A2ollA 24417 RE FEE S
™, ethanol FEES A|F9 100mLe] Z} %9 ethanols 7}
sto] 24A17F FRE A2olA wdt FEIATE FEAL
Whatman No. 1 filter paperZ 33+ & H Qo] we} rotary
vacuum evaporator (Eyela NE, Japan)ollX 553l A|E2 A}
83131

Phenold 3IHFE AF F dl= 3FES Folin-Denis
(Folin?} Denis, 1912)2.2 ZA3R o™, A& ImLell 95%
ethanol 1 mL®} 57 5mLE #7182 1N Folin-ciocalteu
reagent 0.5 mLE o Z 4lojFa, 58 AT ¥, 5%
Na,CO; | mLE 7Fst &, §38% 725 nmellA] IAZF oo &
A3l gallic acidE ©]8% RTFEIHOZHE S FHHINTH
FE/1- (Elastase Adl) B3 2F. Elastase A& =4
Lee 5(1999)9] ®Hel we} A3 71224 N-succinyl -
(L-Ala)s-p-nitroanilideE AF&-3te] 37°CollA 2027+ 71AEHH
AT E p-nitroanilide®] YA HS 445 nmollA SF5AH =,
7t AEgAS I Tt HEFE ZAEI 0.5 mly AlgS
o #H3lal, 50mM tris-HCl buffer (pH 8.6)°1 =21 porcine
pancreas elastase (2.5 U/mL)&< 0.5mL2S 7}t & 7|A=Z 50
mM tris-HCl buffer (pH 8.6)° =<1 N-succinyl-(L-Ala)s-p-
nitroanilide (0.5 mg/mL)S 78t 2087F WkSA|A ZA3IA

t}. Elastase A& (%) 1-AE37RF 4 o/dz27e] &
FE)x10002 UERHSIT

u] 9l (Tyrosinase &A) &3} &4. Tyrosinase A& 4
Imokawa®} Mishima2] = (1980; 1981)0 wal =433t
W= 0.175M sodium phosphate buffer (pH 6.8) 0.5 mL
o 10mM L-DOPAS =<1 7149 02mL % A& 0.1
mLe] E3oll mushroom tyrosinase (110 U/mL) 0.2 mL2 3
7¥ate] 25°CollA 247k REEAIA Whg9 Foll AJ4d¥E DOPA
chrome 475 nmol|A] =73} t}. Tyrosinase Adl&(%) 1-
(4] FHEE=/NE2To FE%)x10002 YERSITH

Y a7} (Astringent effect) S74. Astringent EJSH2 Lee
5(2002)°] whHol wet SAgsiict. w - T fARE o
o chlE (hemoglobinyS AME-3He], YAlRE|H &7]0l ZHzte]
A58 FEZFER SHE 1112 Pojx T &3t v
1,500 rpmellA] 3E7F LR F 576 nmel §BEE 295t
AT}, Astringent BAHL [-A B/ SR EMRTY 5
T)x10022 VeI

393 (Hyaluronidase [HAase]¥A]) &3} &3. HAase #3l|E
A =HL sodium-hyaluronic acid (HA)EFE AP N-
acetylglucosamine2- glucoxazoline §-=AZ HIAZl F p-
dimethylamino benzaldehyde (DMAB)E 'TAA|A F4L2 =
Aol g4 AL =93 TtH(Choi 5, 2003). Hyaluronidase
A& %)y 1-AEH7REe] /279 585)x1000%
e AT

IRgAEA @ Fa BY F3. dFol AR 2F= I
A Fo N Azetd, HHARE o ddadd

RS hl

Staphylococcus epidermidis= ZTd5% KCTC 1917, &7],
EG 59 AdAll gl st o] AEel g4 &
Q7] wiol 2EEe] Al

A5 KCTC 1039 2 WA WA Escherichia coli=
HEAFU KCTC 10395 A=F9] Hdgoez &zl
Propionibacterium acnese Exd7%] KCTC 3320455 AMS-
ST P oacnesti 2 v 27 FAAATT] S84
10% CO, incubatorg ©]-&3F13L, incubator®] HFEv I
95% ©odo g2 FA5190H, agar plate’dolr] WYL 37°CE
48-72A17F FoF A A 5% (GavidsonZt  Parish; 1989) S.
epidermidis, S. aureus 2 E. coli W%¥°l= nutrient medium<-
A3 01, agar plate’y 2 E 37°C2] BOD incubatorol A]
2448717 <t AAISIATE Disc methoddl ]38t & 7
AW HAWA] agar platecl] TR + wSFH 100 uLE 53t
o d¢ FE8oE TUd oy, 9vd AE 8mm 719
disc papers &%%¥3L 045 um membrane filter2 A F3
vl 2% 100 pLol phenolic $HEo] 50 pg/100 pL, 100 pg/
100 uL, 150 pug/100 uL, 200 pg/100 L7} H == EF& )
HETEE BT 100 uLs FFAA 24717 B wjgsted,
disc 919 clear zone A3/ F-(Stevenson et al, 2000)%}
A73E ST ZA FHBAS A

2y FEES A1 EWsA SEEHN)Y A= 2
1 FEES A sPEEA ) B, O3 3 #2391 A
o2 o] 80°C7HA] 7HEste &aiA A wlE] #4kEE B
A CFe Aol YA wHks & DS FYUSHL mixers:
o] &3t 3,000 rpmellA] FE]H7t #dsAl Lk o 7k ¢
A3 KA FAUT. o] f3tlE 45°C7HA W2g $ E, F,
3S FY, mixers o83l WRISE § 35°Col|A FTE3IAL,

Staphylococcus aureuss= 3

2
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Table 1 Recipe of lotion with U. pumila extracts

Phase Ingredient Content (%)
Stearic Acid 0.50
Cetanol 1.50
Glyceryl Stearate & PEG-100 Stearate 0.30
Sorbitan Ester & Sucrose Ester 2.00
Polyoxyethylene Sorbitan Monostearate 0.35
Sorbitan Monostearate 0.25
A Glycerin 7.00
Glyceryl Trioctanoate 1.50
Liquid Petrolatum 3.00
Methy! Polysiloxane 0.30
DL a-Tocopheryl Acetate 0.10
Butyl Paraben 0.05
Propyl Paraben 0.10
Purified Water 54.51
Dopotassium Glycyrrhizate 0.05
B Disodium Ethylenediaminetetraacetate 0.02
Methyl Paraben 0.20
Imidazolidynyl Urea 0.15
Purified Water 10.00
C Carbomer 941 (2% solution) 6.00
Carbomer 940 (2% solution) 1.50
D Triethanolamine 0.20
E Fragrance 0.12
F Purified Water 10.00
U. pumila extracts 0.50

W77 T gEele WHos AR, T AE Table
13} 2}

AR T B 715433E4 pH R A= 3 4.
pH =72 pH meter (Sartorius PB-20, Thermo Scientific,
Japan)E ©]&38lo] F(25£1°C)ellA] 28U7F RSt ]
pHE 2A3AHKim %, 2000). ¥ % =% Brookfield
viscometer (Brookfield LVDV-II+, Brookfield Engineering
Laboratories, Inc., USA)E ©]&35t 25°CllA4] No. 4 spindle
2 6rpmillX 127 =S SHsINCH, 7|2 S =0l
7] 98l Az Al EX AEE SIS, 33 whEste] HEgks
aRen, 13 FA 5 3A7F FHol oAl SAske] 289 ERF
A% s YEhiith

2= ¥ 4T3 e JITEsEES] 4 € A4 BN
4. 29 FE2ES A7 AlEe] 2% (incubation)el] W
A AL Table 29F o] Ae] & 27125, 45°Cy
Hste], FAA Wste] mE AERstE S¢te R Hriekid
oF E3F Qe 2 40°C, FA7IA A7 203 emolAd 6
AIZFERY Q1gg-s BIFaL WA, WA, S TR A, ]
8 58 S HKim 5, 2000).

ARG R 24P (cycle chamber)d] e 242 A4 2 4
PR S, AdBl AT EF ARG Beles 15Y
b A =E3A7 sEES 942 7](Himac CR-2IE,
Hitachi, Japan)& ©]-&-3l¢] 2,000 rpmellA 1587+ 94 Eels)
of PFE AP A F7E SR st exEE
ol me sPdEel A AEe 29 FE=S 7R A
T 8710 "ol 4, 25, 45°ColA ZHzt 2447 B

oX

¢

o
tlo

Table 2 Check points in stability test of the cosmetics containing U.

pumila extracts in constant temperature conditions (25, 45°C)

Temperature (°C) Time (Day) Check points
! Separation
3 - .
Discoloration
25 7 . L
Creaming deterioration
45 14 =
Viscosity
28 H et
56 pH etc.
Table 3 The expression method of patch test
Reaction Expression
Negative -
Imperfection erythema +
Erythema +
Small blister, Papule, Edema ++
Big blister, Necrosis +++

Table 4 The content of total polyphenol in U. pumila extracts

Phenolic content (mg/g)

Sample
70% ethanol extracts

17.941.0

Water extracts

16.2+1.1

U. pumila L.

The data were expressed as the mean £ SD (n=3).

T o]E 1 cycleZ 3} 10 cycleZFA] HHE- AJ3)sle] 2%
ol w2 A g AgS Ste s WA W, S B

e )y

HE ANY. FF A A9 patch testi= “F2olA 170
o k& 219 )Xo Finn chamber on
Scanpor E|o|ZE AlMg-3sle] 24A7F Bt W Hxgh & IR
o] Bk Sro g Rl on, WYrEe A JEIFY
A73]e] g2 Table 3& 71522 B3I Abberer, 1993;
Matsumura 5, 1995).

e
i
_?1_5
o
tlo
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A3 9 3@

Phenod ERA9Y F=. 2]E7lo da] EEE0o] = phenolic
compounds= 2]E2] 22} tAMHES] ShEA st x5
7HAH, ExEZ Uloll phenolic hydroxylZ7| S 7FAI22 917] o
ol A EAER d3shs AZo] o] tekst Aerles
7Y B3 Eo] lth(Andarwulan?} Shetty, 1999; Choi %,
2003). WA 2 ZHFE phenolic compoundsE FE3517] ¢
ste] B3 A Falgk 8wl ethanole FEE&M= A3}
o] pheno’d EZQ &Fo] 7MY Eohal Y3 Cho (2011)9]
Hio] mEt 70% ethanols FE-EWE A3t phenolic
compounds®] §ZS Zolrlt) 1 AF} Table 4049} 7+
o] F&3 FH9 EF &S FEE total phenolic
compound®] & 7z} 16.2+1.1, 17.9+1.0 mg/ge]ATh

FE/0 M (Elastase A3]) &3}, Elastase= A3 U] FRedS
AR F8% 71 wZ]] defiElS BElske G40
H, o2 F83% 71 vzl FEHls BAE ¢ e v &
o]y 7R dAholtk(Lee 5, 1999). WA elastase A 3HA]
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Fig. 1 The effect inhibition on elastase of ethanol extracts from Ulmu

pumila. The data were expressed as the mean+SD (n=3). A:
Concentration of ethanol, B: Concentration of phenolics.

= I8 F28 sk 28-S YERNY ursolic acid, vitamin
C 5o°] elstase AF|AZ o] &= UTHRoth &, 1980). HEgt
elastase= A9 elasting F3llel= WA 29y a4 F9 8}
Uz 23 do] AFH ddo] Hof IF FE F ©@EHA
E4S FdthDewitt 5, 1981). ol2e 5 443 AAE
elastase A3l A4S =43t A3 Fig. 1979} Zo] EFE2E
HUE ethanol FEE9 FE/NAEHAL 3192, 70%
ethanol FZEolA 53.5+£0.9%2] elastase A @37} A=A
ot olg gt A¥= Aol FEE EA3= phenolic
compound®] &t DR FAVE Y21, ethanol FEHE F
231992 ul phenolic compound®] &&0°] 70%A4 7 =&
™ phenolic compound?] &=l ule} Ag|ede] Bt AA
"tk B8 Cho (2011)e] A+ Aol FARE 435 et
Wtk E3E 70% ethanol %2 phenolic compoundS
50-200 ugmLe] T2 AT SIS ] positive controlZ AR
St vitamin C2] 0.71-12.1%°l vlsle] 23] FZE2] elastase
AA a7t o $FaHem, 50-200 pg/mLe] phenolics 5%
oA 555-69.5% Aol FEHNRIAE T & ATk
Kim 52004y geH] 5 FZE I mg/mL =04 64%
o)) elastase A3l &4 VERNTIL HASIH O, Smg/
mL FEAME 71% ©149] elastase EAANE UEhf o] 5
T oEHoR Aol vehH, % FEE F&7F 20—
100 pgmLE S71514 elastase ANEAHE 2.9-32.5%2 &
Ao w 7T BTt Vitamin CoF 23] =
9] elastase ASNEHS Bl SIS W FiHoR 2 A

7w =2 A E4S UEpe]l 2y FEEC] 2

FAF Z283F 720] elastase A3E/30] AL & T UATH

1z
i
o
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B Kojic acid
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O Water extracts
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30 .
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il s
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Fig. 2 Inhibition rate of the U. pumila extracts on tyrosinase. The data
were expressed as the mean = SD (n=3).

u]¥ (Tyrosinase A&) &}, Tyrosinase= 72| 73k G4
A1 melanin /39 Z7|2AIR] L-tyrosinedl| A L-3,4-dihydroxy-
phenylalanine (DOPA), DOPA®IA] L-dopaquinone® 2 F3}=]o]
HEHo= daido] FA=lo] FFSsle] le] Hth(Imokawa
9} Mishima, 1980). Tyrosinase= melanin A4 ZgollA] S
L3F 932 SIEZ tyrosinase JAAE FF2] melanin A4
e 288 F dE BHE AHEE 4 9 vHLaskin
Piccini, 1986). W& 23] FEE2] tyrosinase 34
=43 A3 Fig. 20149 o]l 70% ethanol FEE2
phenolic compoundE 50-200 ug/mLe] FEZ A2t ul
positive controlZ A3t kojic acid®] 11.9-55.2%¢l H]3ted
dEeR e FE=0] At WAl SAEHIJeH, 50-
200 ug/mLe] phenolics F%=2] 70% ethanol FZEEoNA] 9.4
23.9% AEe] wwEgHE 18 4 ATt Kim 5(2011)
sl B3 FEES Imgmle] 52 AHIPS W 34%,
Smg/mLe] F=2 XT3RS Wl 65% ©1de] tyrosinase 3
Dol vEhdtiar Bk A3t vitamin Co] A3 &3S} H]
WERE W 2 A5 AHEEL oy fY FEE
o] 7] FT=E U =TI s &80z As|edo] vEr
g Aoz dAgtElojiit), g 23 FEES 7S nA e}
©] mushroom tyrosinase®ll ZHA<1 #s|&Ao] AE= o=
= AT}

¥ &3 (Astringent effect). THZ8-2 e IF o
o] Z#A} flavonoids?t Agste] 7w AddES st IR7t
FEEe A4S TIH(Tuji 5, 2001). FHEOIH Solls 712
AHog FFo| NI F2 FFHtE u7t ddom, FEAE
il Adtele AEE 7HA7] wwel] dubEoR drIR
vle] ghgo] FEE3 Aete Jxol webx FEad 4
=5 WdE 5 gltkRoth 5, 1980). o2 FHAElE 9
& gl oax IR} Hute] el W8] FukS A
shar, 22lS s afo] Alxuke] FadS Al
7} Aok & 5 ArhDeWitt 5, 1981). FE280)] e
29 FZE9] astringent 29 5793 AF Fig. 30149 2
o] FZEo| &% phenolic compound®] kol wet Az|e
Aol Byl 249ty B3 Cho (2011)8] 97 Azt 72
©] 70% ethanots 8= AME-SINES ™ 32.9+2.9% H=o|
232 yelfo] 70% ethanol FZEEo|A  phenolic
compound®] F=7} 7Y w8 Aozt AdEJeH, & F&

{

o

fr
:10 t:o{t
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Fig. 3 The effect inhibition on astringent effect of ethanol extracts from

U. pumila. The data were expressed as the mean+SD (n=3). A:
Concentration of ethanol, B: Concentration of phenolics.

=°] Y3l ethanol FE=9] astringent 37t LA 5
St AL &Stk 3 70% ethanol FZ 2] phenolic
compoundE 50-200 pg/mLe] FE=Z A7 9L W 50 ng/
mLe] AFEQ 7% positive controlZ AME-3t tannic acid<]
21.5+0.5%°l Hleld 23 FEES astringent &7}t
37.7+09%% B $Fa0m, 100-150 pg/mLe] phenolics &
Tode dizTet v a3E YERiISH, 200 pg/mLe]
phenolics F=A1A4%= tannic acid®] 62.4+5.5%° H]sl] 69.4
£1.5%% 23 e FEE9| astringent E37F o 3}
Atk webd f21 FEEY S ATEdA ALEETHA
positive control] tannic acid Rt} ] $53 A7E YR
B354 9 Y BoAgo] 48 sPEed 28] 7Fsd
Aoz WAEATE o] Lee 5(2002)°] = F=E 10,000
ppmollX] 50%¢°] astringent T UEPATIAL HAEoH, =
s} olgke 9 obAlE FEE] 79 5,000 ppmollA 30%2] &
AE vttt Bigk AfEn Eob §29 FEE9
astringent &37F O 5732 ER1T = SUUTh

84S (Hyaluronidase A3l]) &3} A5 2AFA=o Tt A
Azze] woukgo 2 EslE Az o8 dojue
He] AAkgolnt, AAME7E Aol HFe wAE B A
] 55 e WM 2Tt EAstE ], HAA AN ¢
FHEEe] HRlo] He B AAE EHE 02X dFNReE
FEAIZIT. ZEA thR] hyaluronic acid (HAY= X959

o
7 m.lg
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Fig. 4 The effect inhibition on hyaluronidase inhibition of ethanol
extracts from U. pumila. The data were expressed as the mean+ SD
(n=3). A: Concentration of ethanol, B: Concentration of phenolics.

AfreERRE MEEo], 3#3] 4 KT SlojA Fa3k Al
X2 El¥2ZAM glucuronic acid®} glucosamine®] HHa-3jA]
AAE HA4d mucopolysaccharide®] Tt 3 HA= A5 A4
9] $9 249l macrophage®| phagocytic abilityE 3l sl=
g, HA #3 A =2 AR HAE A 2F golA
inflammation, fibrosism collagen depositions S7HA7]= A&
2 dHA Stk ole A EA HAS 8 &4<1 HAase®l
Asfell el HASl At FElE fAleH oA F9F
BHE 71T S AtHGhosh, 1994). ety F&5A a34=
golalr] st 23 %59 hyaluronidase AaEAEL =
At A3} Fig. 40049 o] EFEEF ethanol FEECIA]
70% ool =& Aall FFe Jepien, 7P Aol -
48 70% ethanol F&E2] phenolic compoundS 50-200 pg/
mL2] phenolics F=2 *2|8}99S Wl positive controlZ AR
Sk vitamin Coll H|&le] AHo=m F2¥ FEE
hyaluronidase A E7T tiehé] EA SAEANSH, 50 pg/mL
phenolics®] mi¢- W& FEAIME 80%2 FASTENE YER)
of, 29 FEES YT TR olET JAERE &8s
= AF AL F AS Aolgt ATt

gt 4. Al EAlchs AdEds B TFY S
AL 7 AR S0 EAlsl=], ol Wi AL 4o
2L IIPHEE 48 F Ue 22EA AT E ol o
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Table 5 Antimicrobial activity of U. pumila water and ethanol extracts

Clear zone (mm)

Ulmus pumila Phenolic contents (ug/100 pL)
extracts Water extracts 70% Ethanol extracts
oY 50% 100% 1509 200 oY 50% 100° 150% 200%
P. acnes - 8.7 10.0 11.1 11.8 - - - - -
S. aureus - - - - - - - - - -
C. albicans - - - - - - - - - -

S. epidermidis - - - -

Y0 ng/100 pL of phenolics content, 250 ug/100 uL. of phenolics content, 100 pg/100 pL of phenolics content, Y150 ug/100 pL. of phenolics content,

200 pg/100 pL of phenolics content, ®Not detected

Table 6 Sensory evaluation of lotion with 0.4% U. pumila extracts

Sample Color

Spreadability Flavor Overall acceptability

U. pumila extracts lotion 7.5+1.5

8.6+0.5 8.8+2.2 8.5+1.6

The data were expressed as the mean £ SD (n=3).
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Fig. 5 Photograph of the lotion containing U. pumilia extracts
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Fig. 6 pH and viscosity change of the lotion containing U. pumila
extracts. A: pH stability, B: viscosity stability, 0: nomal lotion, 0.4: lotion
with 0.4% extracts
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Table 9 Results of sun test of the lotion containing U. pumila extracts

Sample Concentration ~ Storage time (Day)

P (%0) 7 15

Normal lotion 0 (0] (@)

0.2 (0] (0]

- 0.4 (0] (0]

Stability U. pumila 0.6 o o
extracts lotion ’

0.8 (0] (0]

1.0 (0] (0]

O: Color unchanged, X: Color changed
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Table 7 Results of stability test of the lotion containing U. pumila extracts in constant temperature conditions (0, 25, 40°C)
Temperature Storage time (Day)
) 1 3 5 7 14 28 56
0 o o (¢ o o (¢} o
Stability 25 o o (¢} o (¢} (¢ o
40 (¢} o o o (¢} (¢ o
O: Stable, X: Unstable
Table 8 Results of artificial sun lamp test of the lotion containing U. pumila extracts
Storage time (h
Condition £ ®)
0.5 1 2 4 6
* . 0,
Stability Temperature: 40°C o o o o o

*Distance from light source: 20.3 cm

O: Color unchanged, X: Color changed
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Table 10 Results of stability test of the lotion containing U. pumila extracts in cycle chamber condition

Cycle (Times)
1 2 3 4 5 6 7 8 9 10
Stability (0} (¢} (¢ (¢} (¢} ¢ (¢} o o ¢}
O: Stable , X: Unstable
Table 11 Results of stability test of the lotion containing U. pumila A8y

extracts in freeze & thaw cycling condition

Temperature Storage time (Day)
0 3 7
Stability -10/25 (0] (0]

O: Stable, X: Unstable

Table 12 Results for patch test of the lotion containing U. pumila extracts

Group No. of patch tested 24 h
Female 10 *e
Male 10 *-
*-: Negative
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