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Abstract : It was intended to check a possibility of activity of Psidium guajava leaf extract as
anti—oxidant and anti-inflammatory material. Total polyphenol and total flavonoid content of
Psidium guajava leaf extract was checked. Cream having inhibitory effect on inflammation through
toxicity and NO production inhibition in RAW 264.7 cell was manufactured, and skin safety was
evaluated. It was confirmen that total polyphenol and flavonoid content of Psidium guajava leaf
extract was 126.4 mg/g and 223.17 mg/g respectively, which was high content. According to the
results of checking toxicity through cell viability in RAW 264.7 cell, cytotoxicity was not shown.
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And NO production indicating inflammatory disease was inhibited concentration—dependently.
According to the results of carrying out single patch test after manufacturing the cream containing
the Psidium guajava leaf extract, skin irritation did not occur for 24 h to put patch on skin or for
24 h after removing the patch. Putting these results together, it was verified that there was

possibility of application as raw materials for cosmetics, which would have anti—oxidant activity
owing to the high polyphenol and flavonoid content of Psidium guajava leaf extract and

anti—inflammatory material through NO production inhibition.
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(1.2]. olwf A Wl 454 AA=ol 248
HA nitric oxide (NO)®} interlukin—1 beta
(IL-1p8), tumor necrosis factor—alpha (TNF-
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prostaglandin E2 (PGE2)E A4dst1, d5S ¢
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E2A[24], FotHte] £ AJRo=zE= =
His4  SFgE9 anthocyanin,  myricetin,
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2.1, A=

Az¥ Folut Y (2Fx7t, Korea) 100ge] 10
Hj9] 70% ethanol& 7}gt H, 37C <AFH|o]H
gtellA 72 h & FESHASE 72 h & odst
o], Rotary evaporator (EYELA, Japan)® Z¢:
SEoIAA, Y 5= Sl ethanols A|ARE
T HF extractE fof YA Hyste] 2 A
Aol AH&ststt

2.2, 7ot o F=

Table 13} Zro] Jtojut
g2 Aot Adt
0Celge] 7teom RE JEG oA &
Aol BAFS 21 10 min 59t 3,000 RPMofA]
f3totodet. o] 50T7HA] 2=g Holmdl
CAFE A7Vste] 5 min E¢F 2,500 RPMoA]
slstgon, whbo] &g & WHSle] 24 h
AR F B Ao Abgstrt

# 4o i

EddE g2
Folin-Denis ¥ [341& 44stol ]3] gaats]
o 2 Aol AHeE Fobl 9 $EES 7 %
THE SNt & FEE 400 pLet Folin-
Denis reagent (Sigma—Aldrich, USA) 400 xL&
S&sto] 3 min F9F A4 ¥-SAIZ] 400
#L2 10% Na,COsz (Samchun, Korea) 82
Sglolo] ¢tAHoA 60 min ¥FEAIFHTE 60 min

% BevjEnt Sehaiols gur 1

=

ot

[e:]
=

o[N

o]

fol

B+ 3

A5 200 pLE 96 well plateo] £
760 nmolA FFE=E S FL
ol-gste] 33 HHEHoz AN § Hf
AgsteH, mEEE
(Sigma—Aldrich, USA)E Arg3}o],
< F9 3, FopHr ¢
Fe ok

caffeic  acid
x5 H=A

—
T2 & Evdes &

23.2. & E¥HLo|E gF

TJolt ¢ FEE9 F ZEELolE
Moreno®®#[35]& ©]g3to] Z4st3t
A FEES TEE AT ¥ FE2E 100 4
Le 10% aluminum nitrate (Sigma—Aldrich,
USA) 20 uxL, IM potassium acetate (Sigma-—
Aldrich, USA) 20 uL, ethanol (Duksan,
Korea) 860 yLE =AW= 23tste] A4
40 min B¢ HRSAIATE 40 min & YA £
712 BRES 7ieretel & 96 well plated] 200
p LA BF5te] 415 nmolA] SHEE S5
o FYT 2AE ol8sty 33 yHEHoe=r A
At & B{AHE Argstged, BE
quercetin (Sigma—Aldrich, USA)& AM&3}o],
T AFHE A =, Folt 4 FEEY F
iR ol E 3RS 53T

are

ot Fofet

>

=== DT

2.3.3. A= 8jeF

S| 2230 (Korean  Cell  Line  Bank,
Korea)oll Al A ZQ RAW 264.7 Cell2 ¢
5o, High glucose Dulbecco’s modified Eagle’s
medium (DMEM; Sigma-Aldrich, USA) Hjz]o]

Table 1. Formula of psidium guajava L. extract cream

No. ingredients composition (%)
distilled water 63.6
A glycerine 15
EDTA 2Na 0.05
cyclomethicone (DC345) 2.3
B cetearyl alcohol/cetearyl glucoside 1
glyceryl stearate/PEG 300 stearate 1
butyl hydroxy toluene 0.05
butylene glycol dicaprylate 2
C psidium guajava L. extract 5
sodium polyacrylate/ethylhexyl stearate/trideceth—6 10
total 100
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10% fetal bovine serum (FBS; Sigma—Aldrich,
USA)® 1% penicillin =~ (100 1U/mL, GE
Healthcare Life Sciences, USA), 1%
streptomycin (50 xg/ml, GE Healthcare Life
Sciences)E& A7}ste] 37C, 5% CO, H|olH
otol A M F7] 36~48 ho g §A5HH, A
Hj S F3gsqlrt.

2.3.4. Neutral red assayE ©|8§3t AlZx =4
=7

Topl o FEEC AE =4& gRlstaat
neutral red (NR) assayg& ©]-85t] 45ttt
96 well plateo]] well B 3 x 10* cells/well]
SEE RAW 264.7 cell& £33, 24 h &<t
37C, 5% COt &&=t id7IolA sl
ot 24 h & Fopt ¢ FE=Z 10, 20, 50,
100 pg/mLe] FE= 3]Aste] A2t F 48 h
¢ widstaich HiE AE sjgdE NR
solution®] 1% ESHE T w2 wIFFs}o],
3 h wigF & dnjAstollAl NRe| 243 §F&
2759t phosphate buffered saline (PBS)ll
10% formaldehyde £98-& 7}t ZF wello
100 LA B35t 20 min ¢t TAHE 4+ QL
TE AHZgt & NR desorb solution (50%
distilled water, 49% ethanol, 1% glacial acetic
acid)& Z+ welloll 100 zL2 EF3l] ME
o] NRES F&314h. microplate readers ©]&
sto] 540 nmellA FFEE A5, & A¥
O] Ml PEES tho] Aol met 4HEsHlH

Ay

Az AE&(%) =

Al=d7FE2] O.D. at 540 nm

X 100
A2 F-871E9] O.D. at 540 nm

2.3.5. Nitric oxide (NO) A A5 &A
Torh o FEEol ddT artet wde] 9l
o g NO A4 A4 248 3] 4
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cell/well®] &2 #F3 & 24 h Fe 37T,
5% CO, Hig71oNA vigFstqlet. 24 h & wiF
= HiZE A|ASL LPS 1 wg/mL =7 g
H HjRlo] FEELS 10, 25, 50, 100 wg/mLe]
=rEg Zelste] 48 h 59t vjokaleleh 48 h
T MZ2 96 well plateo] griess reagent 100
p Lot HiFE Al wieF A5 100 pxL& 7tst
o 10 min ¥-§AIZ1 & 540 nmolA FFEE

2.3.6. 12 AL H2E A Hit
Topp 9l FEEo] gfH IHE o]&sh
o8 12k HE HAEES 53 oi okd
Z¥etaizt s AAHEAE 9 g
_‘{

o= APSATHIE. B A7 4 el
AP} Qi%o] WA fAfoli}t Aol gl Hgle]
24 h B AE Sk 24 h AE AA ol
24 h A% Fo| MR AT J=E A7A}
Boe ANstgon, N wee 109 W
Aol Hr =2 Table 29} Zo] Hrfstairt.

2.4, A4 X2

B AY A nF 59 204 59
o7 33 ol ST & HAF 2E ¢
stgor, B4 + EFEHEAF(Mean = SD)E E
715ttt B4 A2E SPSS Window Version
17.0 (SPSS Inc., Illinois, USA)-S o]-&5}o] 24
stea, G948 AZL Student t—test® AA|EH
Atk Ag A3} pgre]l 0.05 tehe o 5AHo
2 FRt Zol7t e Ao=m wAste] ®7|st
k.

rO]l

i

el

S Al Bl W NO &= =745ttt RAW gteko] kol is &)
264.7 AIZZ 96 well plateo] welld 5 x 10*
Table 2. Level of erythema and value
No erythema Very weak Weak Erythema Strong
erythema erythema erythema
Value 10 7 5 3 1
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T Aol wei37,38], &
27 = Qe & EQds o
Shlth. & Ael Ay Fopt o FEE
o £ Zoldlw T2 18.3, 28.28, 66.9, 126.4
5 = dEe YEds
(Fig. 1. AFAFAA Park & Onjo (2008)

4 FEEY T oHe FEE2
19.0(g/100 g, D.W)E %o goz olgh 7+at
et 2499 A AR A=A e
o] Ertal Hiskar UeH39]. E]E, @A
ol ¢l FEEC] FAMSE T A Aol st
A EuE b tetee oA A
AZF ol Hiagol web40,41], Frotab o S
g 25

o
220 ke Beus go] FAS BHL

120 4
100 +
80 -
60 -
40 +
am M
.
1 25 5 10

Concentration (mg/mL)

Total polyphenol contents

equivalent of caffeic acid (mg/g)

Fig. 1. Change of total polyphenol of Psidium
guajava leaf extract. The results are
presented as the mean + S.D. of three
independent experiments.

3.2, £ SalELO|E B £

2 Aol Fobrt o F
o|E FFS Fig. 20| HE

Joht @ 2289 ZetH ot e i}
sHEeE woMle AS Fskled, 10
mg/mL FEolA 223.17 mg/g] % ZetHlro]
Lol w2 ool FHI o9t &2 A=
Fransworth & Bunyapraphatsara (1990)¢] Asj
Aol Fobt 9 FEEOM EFtEkol:
(flavonoid), Ed(tannin)A|e] H&4 SHHEE0]
o dREo] ot HiE 9lom[42], H
AFME e ZatHlo|=o] gheo] el
of whe} vt A5 Axprt gelE ik

-

EdvEn EdiolE T 2§ 9% 94 & 5

250 q
3

%5 200 |
2 =

g g 150 4
2z

100
2%
= E

FE 504
B
=3

E ool

1 2.0 3 10

Concentration (mg/mL)

Fig. 2. Change of total flavonoid of Psidium
guajava leaf extract. The results are
presented as the mean + S.D. of three
independent experiments.

3.3 M=z M=s

B ATelA Foht o FE20 AZ 54L
F9lstr] Qo] RAW 264.7 A|=ef 10, 25,
50, 100 ug/mLe] =S Aeiste] AX HHS
shqlstelom, Fig 3o] Uehpglth 2 A 2
3}, RAW 2647 Alze] Fohil o FE2E
g 23 BE BEold AX SAo] veix
Igtov], B Awel control BEE 100%2}
HlshY, ot #2BE Aeistde W st
ZrteE AL 34 @it dehte A2 9
Jetednt. olet 2e Ame Fsjel Tohl o

2229 AE BHS U oS o
o} =
T [}

ot

ol

T 100 pg/mLe® 3

80
60 -
40 -

20

Relate cell viability (36)
E B

Control 10 25 50 100
Concentration (ug/mL)
Fig. 3. Cytotoxicity in RAW 264.7 cells. The
results are presented as the mean =+ S.
D. of three independent experiments.
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3.4, NO 44 Ax|

& Aol Foht o FEZ0] ETA 2
= el NO A4 oA 4l 9= Al

=2] 3I5t7] $j5te] diAlN|Zl RAW 264.7
AHzmo| @= iz B4l LPSE AHzlste] d=&
FES & Fopt o FEE 10, 25, 50, 100 «
g/mLe| 2 A5t NO 44 A4 axs
gholst A¥E Fig. 4o YehfIch E Ad 4
3t RAW 264.7 M=o LPS: R-2ls}
SIHNFH L, Fopt 9 FEES AT
o = oZZel NO A4 o4 ans
ek E35] 100 gg/mLelA 50.4 %o olgt
NO oA &35 Hehligith. Kim (2014)¢] A
g AT Foht ol MeOH F&Eo] 1
=5Ql 100 gg/mLeAl 83.0% o NO A4 <
| 75 B9l Basal &3 A =712 NO
AL AR ALE[43], B Aot H|gh
T At BauEI glom, dF ¥eAl NO
Aol & 9&S st INOS ¢ COX-2
TEE AT RauEy gy ojet Z
A+ AAE Fot] Fopt o FEEO] dF
&2 YAkl &7t S Ao=R AtREY
}.

)

= =

™ rErlo Y oo r2 o
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80 4 *

60 4

(% of control)

40 -

Inhibition of NO production

20 4

Control LPs 10 25 50

LPS (+)

Concentration (ug/mL)

Fig. 4. Inhibition of nitric oxide production in
RAW 264.7 cell treated with Psidium
guajava leaf extract. The results are
presented as the mean + S.D. of three

independent  experiments (*p<.05,
**p<.01).
3.4, 1} = HAE A& Zo
Topl o FEES ARt 99 ni <kd
A= Brlotaar 12k Fx AYS AaE Table
3o Yepgich & Ad A3 A ZAlg, B 2
gAlId C. Fopt o FEE2 &Rk &2 2
d D. Foht o FEE5 Rt Aol disto

Table 3. Result of patch test after 24 hours and 48 hours, A: water, B! glycerin, C: control
cream, D: Psidium guajava leaf extract cream

Time A B C D

No. 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h
1 10 10 10 10 10 10 10 10

2 10 10 10 10 10 10 10 10

3 10 10 10 10 10 10 10 10

4 10 10 10 10 10 10 10 10

5 10 10 10 10 10 10 10 10

6 10 10 10 10 10 10 10 10

7 10 10 10 10 10 10 10 10

8 10 10 10 10 10 10 10 10

9 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10
Total 100 100 100 100 100 100 100 100
Mean 10 10 10 10 10 10 10 10
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A FEE0] PR AAEAY &8 THeEe
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