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(Development and Industrialization of anti—atopic product
and functional food using anti—allergy
and anti-inflammation activity of Guava)
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SUMMARY

In this study antioxidant activity and anti-microbial activity of Psidium guajava(Guaba)
leaf were extracted by water, ethanol and methanol was compared and analyzed. Also
investigated the influence of Psidium guajava leaf were extracted for each ethanol
concentration of 0, 30, 50, 70, 90% on the Staphylococcus aureus and in addition measured
the anti-oxidative activity of each extract.

In the extract by water and ethanol at the concentration of 500 ppm or over it showed
DPPH radical scavenging abilities as high as 90% or over and in reduction abilities and
ABTs radical scavenging abilities it showed high activity in the order of water > ethanol
> methanol extracts. As a result of measurement of nitric oxide (NO) scavenging abilities
of Psidium guajava leaf extracts, activity of extract in ethanol appeared the highest, and in
extract in water it showed about 50% activity at the concentration of 2,000 ppm, and in
extract in methanol which showed activity of 30% or lower meaningful difference
depending on concentration did not appear. Also in experiment of nitrite scavenging
abilities in all experimental group, activity increased following the concentration but
meaningful difference among experimental groups did not appear.

As a result of study of antimicrobial activity of Psidium guajava leaf extracts, inhibition
of growth of extract in water against atopy induction strain Staphylococcus aureus
appeared very high, and in experiment on E. coli and dermatophyte 7richophyton rubrum
and 7Trichophyton mentagrophyte it showed high antimicrobial activity in the order of
water > ethanol > methanol extract.

Extraction yield of each extract and content of index material polyphenol appeared
highest in 50% ethanol extract as 16.78%, 187.19 mg/100 mL respectively and the content

of flavonoid appeared highest in water extract.

Anti-microbial activities against Staphylococcus aureus of atopy inducing strain appeared
in all experiment group as the size of clear zone is 20 mm or more. Expecially in
concentration 0.1g/2ml of ethanol extract of 50% and 70% they were the highest as 24 mm
or over and in the experiment of anti-microbial activity against E. coli they showed
similar tendency.

As a result of measuring DPPH and ABTSs radical scavenging activity, there was
tendency of scavenging activity increasing following the concentration of ethanol and in the

concentration of higher than 250 pL/mL of concentration, high scavenging activity of more

_‘|5_



than 90% was shown. In addition, reducing power showed tendency of increasing
depending on the concentration.

Nitric oxide scavenging activities was showed the highest at the concentration of 100 n
L/mL and scavenging activities of nitrite increased depending on the concentration of
sample. In the comparative following the concentration of ethanol, It was highest activity
at the 50% ethanol concentration.

Also the second purpose of this study was to research anti—allergy and anti-inflammation

activities of Psidium guajava using different solvent.

Ethyl acetate extract (PGEA) have shown to reduced antigen (DNP - BSA)-induced release

of B-hexosaminidase and histamine in IgE-sensitized RBL-2H3 cells.

In addition, it inhibited antigen-induced IL-4 and TNF-a mRNA expression and protein
production in IgE-sensitized RBL-2H3 cells.

PGEA also suppressed antigen-induced COX-2 mRNA and protein expression in these

cells, as well as antigen-induced activation of NF-AT and reactive oxygen species.

Moreover, it inhibited antigen-induced activation of NF-kB and degradation of IkB-a. To
identify the mechanisms underpinning the inhibition of degranulation and cytokine

production by PGEA, we examined the activation of intracellular FceRI signaling molecules.

PGEA suppressed antigen—induced phosphorylation of downstream signaling intermediates

including MAP kinases.

PGEA  suppressed the IFN-y/TNF-a-co-induced production of thymus and
activation-regulated chemokine (TARC) protein and mRNA in HaCaT cells.

Additionally, PGEA inhibited the TNF-a/IFN-y-co-induced activation of NF-kB and
STATI.

Administration of PGEA onto DNCB-induced AD-like skin lesions in NC/Nga mice
ameliorated lesion intensity scores, levels of IgE, thymus and activation-regulated

chemokine (TARC), TNF-a, and IL-4 in serum and ears.

In contrast, PGEA increased level of the immunosuppressive cytokine IL-10.
Histopathological examination showed reduced thickness of the epidermis/dermis and dermal

infiltration of inflammatory cells in the ears.

Taken together, the in vitro/in vivo anti-allergic and anti—atopic effects of PGEA suggest
possible therapeutic applications for this agent in allergic diseases through the inhibition of

inflammatory and atopic dermatitis cytokines.
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We observed the skin of subject, treated with 1x1 inch patch soaked in guava leaf extract
dissolved by Tween 80/ saline(1:99, u/v), for 24h, 48h and 72, and the erythema was not
detected on the skin. The fact suggest that the product from guava leaf extract has
non-toxicity to skin.

According to the result of the interest test for the advanced anti—atopic beauty product,
it was recorded high scores generally in aspects of touch, oiliness and skin moisturization
except color, which showed a deep color from guava leaf. Therefore, the overall
acceptability was evaluated highly about all 8 products.

To determine the functional products using guava leaf, the stimulatory test was carried
out for the materials of guava leaf product and other products. Gauzes were soaked in the
two samples and attached to the subjects for 24hr. After lhr from removing the gauzes
from skins, the regions were evaluated by stimulatory levels and the results suggest that
the guava leaf product has non-stimulating effect to skin.

According to the comparative test with the similar products, the functional products took
low scores because of the deep color and weak flavor. But some respondent showed favor
about the unique and delicate herbal scent, it suggest that the interest test should be
conducted widely to obtain the specific and systematic data.

The result from the sensory and quality test for anti-atopic and anti-inflammatory
yvogurt, ice cream, snack and rice cake showed great evaluation. Comparing with the
similar products, the functional products were competitive in product quality test.

The allergy experiment for anti-inflammatory products by skin prick test was negative
and the fermented guava leaf extract showed an improvement effect for the dead skin cell
and erythema.

According to the result from the interest test for anti—-inflammatory functional product,
the functional lotion and ointment were evaluated greatly but showed slipperiness. In case
of functional mist, it showed great evaluation in scent and oiliness but in color. All 3

products showed great evaluation in moisturization and overall acceptability.
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Fig. 1 Procedure of the ethanol extract using Psidium guajava leaf.
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e Bl oA 53 W 2 g 65CoIA 4 wEHIe] And NEE Az
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| Procedure of the extraction from Guaba
Guaba
Extraction. With MeOH(reflux, 90hrs)
Hexane fr. Aqueous layer

| Add. ethyl acetate

Chloroform fr.

1
Aqueous layer
| Add. Ethyl ether

Butanol fr. Aqueous layer
: | adnij. butanol
EtOAc fr. Aqueous layer L4

| Butanol fr. \ Ethyl acetate fr.

Fig. 2 Procedure of the purification using Psidium guajava leaf.
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Table 1. Physicochemical characteristics of Psidium guajava leaf extract according to the extract

solution

pH Acidity Brix

Yield(%)

Solvent

5.42 0.021 0.2

29.2

Hot water ext.

5.19 0.003 20.6

5.98

Ethanol ext.

ND

0.97 0.006

2.61

Methanol ext.
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Table 2. Physicochemical characteristics of Psidium guajava leaf extract according to the ethanol

concentration

Brix

Ethanol
concentration (%)

Acidity

Yield(%)

pH

11.2

0.015

591

15.81

30

16.9

0.03

6.02

16.78

50

19.9

0.006

6.19

14.93

70

20.8

0.012

5.96

9.55

90
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TFolul ¢ frlgv] B Ee &S A% A= Table 33 Y. &L Final

water>Methanol>Butanol>Hexane>Chloroform>Ethyl acetate =9 2 7 vFeRyETE

Table 3. Physicochemical characteristics of the Psidium guajava leaf extracts by the purification

Layer of purification Yield(%)
Methanol fr. 0.87
Hexane fr. 0.42
Chloroform fr. 0.17

Butanol fr. 0.44
Ethyl acetate fr. 0.15
Final water fr. 1.28

2. Folul o WEoje] £g W =L

Fohuh 4 wEele] £& R AUEHL BAF Arp: Table 49 2. FAL 024 =
A vhEbste ], wE R Brix) % w3 3002 A UERTh 582 5384%, pHi 3947 A

4= HERAAT

Table 4. Physicochemical characteristics of fermented extract from Psidium guajava leaf

Solvent Yield(%6) pH Acidity Brix

GuF 03.84 3.94 0.24 30
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0.2
0.1

MW ext.

97.825
0.022
0.842
0.012

Methanol ext.  Butanol ext.
98.578
0.033
0.462
0.019

Content(g/100 g)
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98.123
0.033
0.551
0.012

Ethanol ext.

1.3

19.1
0.2
0.1

M.W extract using Psidium guajava leaf
Hot water ext.

Component
Carbohydrate
Crude lipid
Crude ash

Table 5. The proximate compositions of the water, ethanol and methanol and butanol and
Crude protein
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A2S AAG FT o]Z kAl 500C 33RO 1A Fo+ 3] 3HA]
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Table 62> Tolu} ¢ FE2EC] F7IA®S A Aot Zg, vtdls, ZEe T4
A FEEAA 7P =4 vEwen, F#&4 Bl HER Ce 95 FEEA 204
mg/100 g, MW FE&Eo| A 184 mg/100 go] HZE5 QI niacin THS D¢ FEEA 302
mg/100 g, MW FEE94 866 mg/100 g #H=% At Shon 5Q) HE v FHE9
TR g5 B4 2y dEF, daE, vugs FEE ETolA ZEY FHel Mg =4 4
EhdS Bk b o 53] werE FEEoA ZAF FEFel M E=ad i, B A9
NM= A FEAAA ZEY FEol 7 =4 vErstth ol 43 2ol Fopnt 9 §upd =
EAAE A FEEY TR FEel AR A HAEES ¢ F A

Table 6. The mineral and vitamin contents of the water, ethanol and methanol and butanol

and M.W extract using Psidium guajava leaf

Content(mg/100 g)

Component
Hot water ext. Ethanol ext. Methanol ext. Butanol ext. MW ext.
Ca 142 9.260 1.434 3.79% 12.7
Mg 152.3 0.893 0.786 3.893 90.3
K 898.6 26.153 30.957 3.558 637.5
Vitamin C 204 - - - 184
Niacin 30.2 - - - 86.6
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Foluh 9 A FEE] G B A Table T3} 2 AWHOR ol 9 A FHE
oA TEAY, EdsAY Y BAsHES GENA Ggtov), AL 08 keall00 g HEFE 05

=)
mg/100 g, T 01 g/100 g0 V% PEHU. o]HF Avke BT Foluh Ak A 2 Ay

Table 7. The nutritional constituent from water extract of Psidium guajava leaf

Component Yield
Calorie(kcal/100 g) 0.8
Total fat(g/100 g) 0.0

Saturated fat(g/100 g) 0.0
Trans fat(g/100 g) 0.0
Cholesterol(mg/100 g) 0.0
Sodium(mg/100 g) 05
Total carbohydrate(g/100 g) 0.1
Sugars(g/100 g) 0.0
Protein(g/100 g) 0.1
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Fig. 3. Total phenolic compound of the different solvent extracts from Psidium guajava

leaf.
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Fig. 4. Flavonoid contents of the different solvent extracts from Psidium guajava leaf.
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Fig. 5. Phenolic compound contents of the Psidium guajava leaf extracts by the ethanol

concentration.

Z 2} H o] =(flavonoid)f++ polyphenolic substance®A  3}& -z wegl  falvonls,
flavones, catechins, isoflavones 5o = 7% ™ (17), szt dd 5, dgd=27] 2 H
T4 A8 sol Ae Ao dHA ATHA8). Frobut 9lo dEE R F5
ol s A AA(Fig. 6) olehs F%7t S7HEdTE SHgHE o=
2 7t AEgE BHYow, 70%<F 90% ol eE s fo4<d
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ole] 80% ollhE FEEOA L Zutrmol= gheFe] 1674 ng/mgo = B ikl ow, Cho &
(20)¢] AFolM = AtutEe] 94% olEE FEECNA 211 mg/Le] EFYRol=E THS B
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Fig. 6. Flavonoids contents of the Psidium guajava leaf extracts by the ethanol concentration.

- 44 -
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652 F7]8m= o] gste] HEE ol o FEES A FEEZA pheonolic compound®}t flavonoid
shaks A% A3 (Fig. 7) ethyl acetate(EtOAC) 52| phenolic compound & 7Hd =4 Yelt o
™(186.65 mg/100ml), T o2& Heke ik o7 thh Yolxe A B o3 Ay &
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250
E 186.65
=
= 200 155.90
£
=
& 150
-_
[
o 84 08
g 67.32
= 100
= 40.55
-
=
g 5o
=
=

o
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Fig. 7. Phenolic compound contents of the Psidium guajava leaf extracts by the solvent fractions
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Fig. 8. Flavonoid content of the Psidium guajava leaf extractsby the solvent fractions.
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TFofup <ol xxEEARZ 2delx ¥ phenolic compound®t flavonoidE A& &ke] Foln}f
Q wgdo] AxEAH S 47 Aot 21 A3 (Table 8, Fig. 9), phenolic compound
sheko 881 mg/100mL, flavonoid 3#EHS 147 mg/100mLE FEHEuwjd 2 g F=d +

3
obub 9lo] AEBA Y MmT A% i e £ mA,

Table 8. Phenolic compound and Flavonoid of fermented extract from Psidium guajava leaf

Content(mg/100mL)
Component
GuF
Phenolic compound 8.81
Flavonoid 1.47
e g 881
g
— B B
E 7
=2
% &
E s
= B GuF
= 4
8 3 -
7 1.47
: B
o
Phenolic compound Flavonoid

Fig. 9. Phenolic compound and Flavonoid of fermented extract from Psidium guajava leaf.
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Table 9. DPPH radical scavenging activities according to the different solvent extracts

from Psidium guajava leaf

Sample concentration(ug/mL)

Samples (%)
50 100 250 500 1000 2000
Hot water ext. 28.12 51.51 39.00 93.86 92.79 90.73
EtOH ext. 18.97 35.57 71.80 92.78 92.95 91.13
MeOH ext. 18.76 24.33 49.88 88.07 90.29 89.37
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ferricyanide& <} 2} 1mLE *}&lZ 7}t U5 50°Ce] &7 A 203 BH-SA AT o 7] 9
10% TCAE94S 1 mL 7Fste 5000 rpmol A 53F ARt AF5AS AU A5
05 mLel T4 1.5 mL ¥ ferric chloride 1 mLE 7}8le] &3 & 700 nmolA SHE=E
SR om, Alme ¥ FEEY oE YEhlATh
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Sample concentration{a? fmL)

Fig. 10. Reducing power according to the different solvent extracts from Psidium guajava

leaf.

t}. FE89w ¥ ABTs radical 2484 =4

ABTs [2,2-azinobis—(3-ethylbenzo-thiazoline-6-sulphonate)] radical 24 &4 2 Re 5(31)
o] WhHol uwlgl, 7 mM ABTs &9l potassium persulfateE 2.6 mMo] H == &3A)7 o
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Table 10. ABTs radical scavenging activities according to the different solvent extracts

from Psidium guajava leaf

Sample concentration(ug/mL)

(%)
Samples
50 100 250 500 1000 2000
Hot water ext. 37.17 64.27 98.74 98.29 97.18 94.56
EtOH ext. 21.12 41.05 81.01 94.26 91.27 83.83
MeOH ext. 16.25 25.89 50.17 82.22 85.09 70.60

2}, F&& v Nitric oxide(NO) &2AZA =4

Nitric oxide 24 &A-E Song¥ Moon(34)2] "WHel wzl Az 05 mLol 10 mM
sodium nitroprusside &< 0.5 mLZ 7}3le] 25C9] F&A oA 24087 WA T) o] 7]
0.3mL2] Griess reagent= 7}3F % 542 nmolA] 3 =S =A3FAC}l. Griess reagents= 1%
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LI(v/v)E &8st A&t A4S I-WWNs H7be F3 /73179 5%
=)Ix1002. 2 YERR AT

NO= €oga B Egx4d 7, dAEe et "e7ls So] 3=
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Table 11. Nitric oxide radical scavenging activities according to the different solvent

extracts from Psidium guajava leaf

Sample concentration(pg/mL)

(%)
Samples

50 100 250 500 1000 2000

Hot water ext. 12.54 14.45 18.05 27.32 35.20 48.89

EtOH ext. 41.67 39.76 27.29 36.22 34.62 40.33

MeOH ext. 28.63 35.44 29.38 25.33 29.56 31.79

k. FEEuid ol HAANO,) AN 54

ofAAd A~AZGAH LS Kim 5(36)9] ‘ﬂ*tﬂoﬂ w2l 1 mM NaNO; €< 05 mLel| A5 1
mLE 7}8tal 02 M HCIZ 02 M 74t ehsdl o2 pH 252 243 v, 5 dS 78t
5 A% 35 mLE ARt o A8 FCAA 1A BEAD T el 29 208 3

mL¢} 30% ZAFgHNo 7 833k Griess reagent(1% sulfanilic acid 1% naphthylamine=1:1)
04 mLE #tel=2 71sk $ A& E3ste] 520 nmollA 3 EE SASATE ofdAkd AAL

A2 - = Z7He F35/FH7H9 F35)]1x1000- = LE St
Toput o & FEEC ol dAd AAGH S FAT A+ Fig. 119 2ol Alg v %
o° o4 500 ppm o]/l AR FsEoA = 50% ©]

FEA M =& 4% YEgith Park T

—(N Lo,
ElOl'

@Ne &9 B FEEY oldNY £ABYel RE pH 2olA FE dEHoR FAUL
BIFG o, Bae F(8) Wbt B wErae Egu

E S 2olA A2 e of
215l S woll = ZHZb 20.89%, 14.85% <]
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| Hot water ext 1552 1926 33.45 56.61 8299 93.76
EtOH ext 3.23 13.91 34.18 61.87 20.50 S8.82
B MeOH ext 14.64 17.36 43.45 53.57 68.96 93.65
Sample concentration (ug/mL)

Fig. 11. Nitrite scavenging ability according to the different solvent extracts from Psidium

guajava leaf.

7}, dlEre % DPPH radical 244 =4

dets w=8 delste] FE3 Fohut o FE=9] DPPH radical 2712745 543 27K Fig. 12),
2t AlgsE 250 ppm 7HAE 50% oEE FEES Ar1gA o] MY =A UEhEon, AR
Apo] =

&7 50
ppm ©]AFel Ago= AT BE 5% o|Ate] =S AEAS Btk DPPH radical 2184 =
4 A3 A Kim 5(39)2 A% 80% oes FF=E9 A8 F%27F 1,000 pg/mL &~ALA
o] 1917%= tha WA YER e, Cho 5(40)2 60% oete& HEA FEEA 93.9%9] A&
ALAdS Bk, Jeong 52 60% WES FE5E F5 5 mg/mLolA 87.79%° A~ALA
S Hag vk Utk AAgolse] AE2 AFoy e HAAE Fofste] A5F T ANE A
st AAlste B4 o= AMEEIL low(4l), A=A #5529 DPPH radical &7 &3 A
Agolsol HisF} ZTetnwols B4 7|ste] datst 242 UEhlE AU2)eE 2 o

Asol A YeEhd AL 50% e FEEAA =4 A
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50 100 250 500 1000
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= EtOH 50% 34.66 5214 95.43 95.89 95.68 9525
B ELOH 70% 2371 48.82 9111 5599 95.83 95.40
= EtOH 90% 2164 41.37 7972 895496 8536 9535
Sample concentration{sg /mL)

Fig. 12. DPPH radical scavenging of the Psidium guajava leaf extracts by the ethanol

concentration.

L dEe w5 3928 (Reducing power) =74

olehg wiol we ot o) #Ee %49 AIE Fig 137 2ok AW oz Ao FE o
Eqow Aol Zrleh AFe uYlid, ARSE/ 50 pg/mLiEHE §999 27 2AF U
Hioem 53] 50% olehd oA 7P =& ko] AFEAY oleg Ay oA Fe I
FE=9 YA Hug APl FoAoR e ddgor AdHAY Jeong T(43)> TERE
g2 oets FEEY FE7 S wel $dE€e] FrtskeE AFEES B 89 o™, Shin
544)E Erts dEe FEE AR % 20 mg/mLolA 1.65+0.01%<] =S W gk b
o]

AR
e 35
T:; 3.0
E, 25
L 20
§ i5
2 os )
€ o _-:—_J_-_u .
50 100 250 500 2000
B EtOH 30% 0.23 034 0.64 114 2.12 3.00
 EtOH 50% 0.26 0.38 076 1.36 2.39 2.00
B EtOH 70% 0.23 0.33 0.61 1.07 2.02 3.00
B EtOH 90% 021 0.29 052 0.92 1.68 2.88
Sample concentration{sg fmL)

Fig. 13. Reducing power of the Psidium guajava leaf extracts by the ethanol concentration.
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t} ol gte w=W ABTs radical 27484 =4

NetE Fio] wE Fopul ol FEE9] ABTS radical 2AE43S &gt A3 (Table 12), B& olgt
= T ATl Al 250 pg/mlelA 7 = A080% oh)e B 1 o] AEEE
x5y Fdo] Fare Aol en, 53] 100 pg/mL olste] AsolMe= 50% ole=o] &
Aol 744 =A Yetytth Hwang $5(45)& Z4F o2 &£ A8 FX% 50 mg/mLolA]
85.20+0.13% 2] ABTSs radical 2A&A S ¥ 3k vF 9o Kim 52 U 3]

1,000 ng/mLe] =& H7IstA S w 9833%° AAZAHES Rt olest Ay=E &
Tobut 9] 50% e FEES HWA 2 sRMRE o7 =

% o} "/F‘ 010-114_.

= e

Table 12. ABTs radical scavenging of the Psidium guajava leaf extracts by the ethanol

concentration
Sample concentration(pg/mL)
Samples (%)

50 100 250 500 1000 2000
EtOH 30% 41.90 73.44 98.21 98.07 97.91 97.66
EtOH 50% 47.48 84.49 98.21 98.07 97.79 97.29
EtOH 70% 38.59 68.57 98.62 98.41 97.82 96.55
EtOH 90% 32.39 58.53 96.88 97.36 96.28 93.29

2}, o gE FE® Nitric oxide(NO) &AL 54

A9 nitric oxide &A1& S gelsty] e de& Fieol wet Fotut & FF
A Ax3 ARE o]&dte] A3 A= Fig. 149 #2oh g sd Bl
e FEHE9 nitric oxide 2A &40l FoHor =kow Alg Fxo u}
#, AEEE 100 ppmol A= 7HE =2 27124 (73.07%) HERH AT Shin
2 3 E4FEFE 10,000 pg/mL H7HA] 41.53+1.60% 9] nitric oxide 4A €4
o} BEFe] NO AL d5uksS doy|u 229 1y 2 A A o|4s
Ao (46), Kim 547 FAI7|E 2 #3919 NO 4715 A3l
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oA el o] 50% oehE FEEAA T EYis T, FAkst €4 9 nitric oxide €4 €]
[e) = == =] [e) o =
g 718 FEE ® S Fxo Ale FolAor =4 Uehd A2 43 dAdde] o
g oz ArE,
b 80
e
o T
2 60
g - =0
1%
= E &0
B =
'E E 30
= 20
e 10
=
= 0
50 100 250 500 1000 2000
——EtOH 30% 42.19 6896 63.02 54.86 49.45 50.55
—EtOH 50% 52.45 73.07 g6.71 5996 57.55 5544
== EtOH 70% 45.09 5910 5402 58.22 56.16 56.00
e FEOH 90% 34432 54 88 B64.49 60.06 55.74 57.594
Sample concentration({qg /mL)

Fig. 14. Nitric oxide radical scavenging of the Psidium guajava leaf extracts by the ethanol

concentration.
nh o gE FEE obHAANOY) 2718 A

Folul ghe BEM FEBO opditd AR AHOo Ane Fuol Ko F7e
om, e F= 50%9 5 2 ®e 248 BArHFg 15. E& AEFE 500 ppm
._,i_

w =
ol gl M= 90% o] /el oAt AAEAe YERSIT Kim 5 (48)2 Akl 70% ol &

=5 AYoA AEFE 20 mg/mLolA 5349%¢ oldAd AAZA el dom, Kim T2
80% oleh-& FEE Al8¥% 250 ng/mL ol H7F Al & ZEA o] 547~39.30% = 2% o
2 S7MbE Hastgedl, olof o] oerE FEES ofHAA AAGo] =2 Fo] HiEst
FEe] FHFHRE A-o] = AR Hagh vkl wete] #yE EHE A% nitrite 2
nitrite® A 3¥ko] 75 g nitratew YAFTE o] AFH Al amine & W&t WIerE A<
nitrosamineS AA3lE Ao® deA] JomE(49) Fobul 9 50% oNErE FEEo $5:3%
ofditd AAGAHL Folut s 83 UAVTAF MR Yz ARZA v FE35H

289 F Qe Ao And
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e EtOH 30% 19.32 34.04 567.14 83.39 91.99 93.29
= EtOH 50% 3545 47.94 77.B6 9411 95.17 9552
wge= ELOH 70% 2497 37.22 67.26 86.57 93.52 92.19
e FEOH 90% 17.79 31.21 59.72 80.21 96.67 112.49
Sample concentration|ag fmL)

Fig. 15. Nitrite scavenging of the Psidium guajava leaf extracts by the ethanol

concentration.

3. r71&m & kst 2

e

3

7F 718wl &8 DPPH radical 2A4E4 573

Totut o 718 29
hydrazyl (DPPH)® th3l dA}&
DPPHE % 2mlE 7tste] &g o
W, ATl s> AEHT9 AR 4

Tolul ol %5 39| DPPH iz A2A5S 43

= ATl FeH L

o] gtskss A7l 9lske] 1,1-di-phenyl-2-picryl

Aok A4 Feo JFolul AJg e Imlol]l 1x10°

A3kFig. 16) 2+ B8 &) w7t F7184
=7 Uehoen ethyl acetate 3 butanol oA 250ppm o]l A 50%
ool 2T S BHHom 53] ethyl acetate 52 F%=7F 2000ppm IAME 2A%0] 9161%= l$- =
Al vebsith

HU
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50 100 250 500 1000 2000
—#— Final water layer 742 1137 1843 3428 5317 6502
= Et0AC layer 2227 37.25 6262 T2.34 2342 9161
—e— Butanol layer B .04 25 BS 5262 67.41 7693 BEST
—#— Chloroform layer 3.26 511 1085 1983 34 44 55.31
e Hexane layer 032 16.60 3589 5588 6777 7558
Sample concentration( 2,/ me)

Fig. 16. DPPH radical scavenging ability by the solvent fractions of the Psidium guajava leaf.

. #7180 23 3193 (Reducing power) =74

sy, YL wezAo HUlEE AR o uel gElxn, gjiRo] Alm Hrbeke]
Z7be] wet dgeoe] Asete A4S JEa gt
= ATl ME Fopa BE =] fHE ST A3KFig. 17) ethyl acetate -3} butanol 59 ¢l

o w7 tehton], B8 F R sk 1000ppm oV FAAE 10% o4 EE 3

Al
A=S B, oleld Ay DPPH &tz &7s Aol A et fAbst Al Yebstth

F

3.00
a— 2.50
[
i
=]
=] 2.00
s
=
g 150
=
= 1.00
=
=
& 0.50 I
0.00 J—L
50 100 250 500 1000 2000
M Final water layer .15 0.17 0.21 0.29 0.42 .70
= EtOAC layer 0.19 0.27 .47 076 1.46 2.39
Butanol layer 0.18 023 0.36 059 1.06 1.74
= Chloroform layer .14 0.16 018 .18 o025 036
Hexane layer .16 018 Q.24 0.35 055 088
Sample Concentration| / me)

Fig. 17. Reducing power according by the solvent fractions of the Psidium guajava leaf.
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b f718m) 288 ABTs radical 2484 =4

ABTs 202 &2A%S 7 mM ABTs €99 potassium persulfate® 2.4 mMeo] ¥HEE
thS ebalo A 12716417 EQF BES A7) a1, o] 414 nmollA FF =7 157 HE
2 Z2AS F 3 mE 57‘4‘3}04 Az 1 mE 713 & Ao 1087F vH-g-A1A 414
= g

xdw_o_i e 27158 veh

im 100
£ 90 -
= 80 -
E 70 -
g
.Eu 60 -
g 50 -
40 -
30 -
3
e 20 -
B 10 -
s a
50 100 250 500 1000 2000
—#— Final water layer 6.06 11.72 17.88 41.46 59.53 03 .38
EtOAC layer 18.84 35.38 768.32 o7.04 Q862 85.37
—ie— Butanol layer 27.13 A7 22 04 32 9810 o739 9711
—#— Chloroform layer 082 3.27 B.B3 16.40 26 .80 48 88
—— Hexane layer 5.05 7.80 16.61 2777 46.14 5007
Sample concentration|p? /me)

Fig. 18. ABTs radical scavenging ability by the solvent fractions of the Psidium guajava leaf.

2t F7]gv) 239 Nitric oxide(NO) 2AZA =4

TFolul Alm 9 05 mlo]l 10 mM sodium nitroprusside &< 05 mE 7}ste] Ao A 150
7 vk A7l o370 1 m9 Griess reagentZ 7F3F Uhg 542 nmol A SHE=E A5
U}, Griess reagent= 2% sulfanilamideE 33l 4% <Q1AFEA43 0.2% naphthylethyl-
enediamide8 & AF&Z Ao L1(v/v)Z 3o A8 2™ Nitric oxide 2A 52 [1-
(A= H7be F3 /Y 3 5)] x 100 o= YER AT

Toful & o] gg {UIEv 7 EHES nitric oxide £2AFE A A (Fig 19
hexan T& A3 B ZoNA= ANEY s=7t 78S A E A Srhete 43S

BPEH, 53 butanol F9 2ASE AR wl MAGOoR o9 FHE Bk
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Nitricoxide radical scavenging activitiy (%)

2= 50 100 250 500 1000 2000

—&#— Final water layer 1875 1853 isal 2274 2013 2287
EtOAC layer 2410 2719 2377 25.39 28.08 35.82
—i&— Butanol layer 8.20 2349 2910 37:13 4767 56599
—=— Chloroform layer 1016 849 1105 1537 2111 1752
—4—Hexane layer 1032 6.64 843 B8.65 3.09 -16.84

Sample concentration(a® fm? )

Fig. 19. Nitric oxide scavenging ability by the solvent fractions of the Psidium guajava leaf.

olditd el AAsE ofdAtde] U EHdd 935t nitric oxide® HAZE 7] wiFo] w2
st 4= ¢Ql+=dl|, ascorbic acid, cysteine, hydroquinone % nicotinamide adenine dinucleotide,
phenolic compounds 5°] =2 hxEA <l 3 Fd=2A 2E3= Aoz dHA . oA
A AAZE 542 ImM NaNO, £ Imlel] 7 Alg 1mE 7Fskal 0.1 N HCI% 02 M
bogkFolo® pH 2562 BHAZ U 4FAE Ttete] & Y E 10mE skdh o] &
Colld 1AZF wh3 A2 5 ZF whg-of 1mE FHsko] 2% ZAHE 3mest 30% A& o=

r2
>

oo L
ol ©

13t Griess reagent (1% sulfanilic acid : 1% naphthylamine = 1:1) 04mlES =3x8 o2 7}

ato] & &3t AZoA 1687 WX F 520 nmollA FHEE FASAT 2T =

Griess reagent WAl THFE 7Fsto] SAsA o, ofdArd 272 100-(A & H7H9

TR/ AT F852)x100] o2 yEtldth 2 A 3K (Fig. 20) Trobul 2E9 nitrite A7

T ARtA R vt SUMEE dAo] wA Urtue 43S EoW ethyl acetate FollA = 7HE
o

_58_



105

L=ln )

75

e0

45

30

Nitrite scavenging ability (%)
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———
s 50 100 250 500 1000 2000
—#— Final water layer 034 o094 ZEBB 592 12.89 25.62
— EtOAc layer 385 8.97 2757 5183 87.00 oE.49
—#— Butanol layer 1.43 3.66 13.94 30.06 54.34 83.23
—— Chloroform layer -5.84 -7.15 -3.77 -0.34 a4.84 20.33
—#— Hexane layer 0.35 163 T.37 17.48 40.54 5247

Sample concentration{ 2 /fm2 )

Fig. 20. Nitrite scavenging ability by the solvent fractions of the Psidium guajava leaf.

Fobuh 9 WEele] garsl 24
7F. Folul & ®kg ool DPPH radical 2AEA 4

AApFols Ao Atg®  22-di-phenyl-1-picryl hydrazyl (DPPH)&= <FA3E A
radicalZ24 1719 HlFFAAZ & 525 nm FelA Hd SFFAE YERT, dA =
A

TAE o 525 nm HolA FH =V FAshy g odola] o] 33 radicals LA 7A
U A 7= sHo] AW =2 &4t &4 9 AAAE 1 ES O E radicalddl tiske] A&
ALdd S 71 ¢ o oA oA A radicalol] 93 w=3lE AAlEtE HEEZE o] &
EIEE)!
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Fig. 21. DPPH radical scavenging activity of fermented extract from Psidium guajava leaf.

L grobuk o g ol o) gkl ¥ (Reducing power) 73

JFolml ¢l wrgeolo]l 3YH L Qyaizyel Wl 93] TEW Alge] pH
sodium phosphate buffer 1 mL, potassium ferricyanide 1 mLE &%3 & Z3ES 50T
water batholA] 20 &<t incubation A]Zl ¥ trichloroacetaic acid(TCA) 1 mL F7}staL
5000 rpmoll A 587 AAI R Al At ’b%—ﬂ 05 mLell =54 15 mLe 1% ferric chloride
I mLE 7F %, 700 nmel X F3=S SASA. 1 A3 (Fig. 22) Ak oz 1vrke] v
ZA4S Yetl o, 5000ppmell Al 04008 %5 EA LEbyt

0.45
.40
0.35
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020
015
0,10
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000

Reducing power (OD value)

=] 100 250 SO0 1000 2000 S000
|—‘—GLIF 013 013 014 o.14 017 o.24 040

Sample concentration(sm fmL)

Fig. 22. Reducing power of fermented extract from Psidium guajava leaf.
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t}. Fropmp ol wrgolo] ABTs radical 24 A =4

ABTs radical A2AEA =42 ABTs9 %ol radical®] &3 =7} siksbA|o] <o&) A
= ol 7123 WY o= potassium persulfate® ABTs®] 4bstell ]3| radicals &A1
5 Z4zke] Algoll 9% radical AAEE S SAHTCRA AR FAsteS ST 5 AUTh
Trolup o] wrgolo]l ABTs radical 284S <13t A3 (Fig. 23) A= Z
w2 aABAe] Z/bsE ATS Bwown, 5000ppmel Al 91.10%] 7HE e AABAHL B

At

100
S0
80
70
&0
50
40
30
20
10

o A »
50 100 250 500 1000 | 2000 | 5000

|+GUF 1.07 217 4. 68 9.06 1694 37.43 91.10

ABTs radical scavenging activity (%)

Sample concentration{ g fmlL)

Fig. 23. ABTSs radical scavenging activity of fermented extract from Psidium guajava leaf.

g}, Frolu} o ¥ oMol Nitric oxide(NO) A2AEA =A

Nitric oxide: A WolA NO synthase(NOS)#t= &49 ZvzH8S £33 L-argininel
FH A== dbgAdo]l Ak AfrettZoln, A ddT AP dG misiAI= 2HE-s)
stS- 3t A H(Ding et al., 1988). L& o o] NO AA

[ez]
o -
ol doHtss dovla, =2 v g dAAA L ods Lol B ¥ At (Liang et

= — "

o
H.‘rN_

Tolul ¢ kg olo] Nitric oxide 2AZA S 574 A (Fig. 24), Al=59 F=d HlHHo=z
Z7beke] 1000ppmel A 6227% % 714 B& BHS nom, A% B4o] Mo Fad)
o 74 &o] #zAH A
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Fig. 24. Nitric oxide scavenging activity of fermented extract from Psidium guajava leaf.

uh, Fobut ol waole] o} LRGN0y 2ABH S7

A AFl H7bste] E4 A gAler 2 Absp A Az de] o
SEAt aAA7E 54e dERel i AFH Al A5 hemoglobmol 2h5}E of
methemoglobin& F4sted 74F T55 dovls AoR deA glon, ofulFef opdite ol
uhe-atH WebE Aol npitrosamines A EE ofAAA AAGALS LS 7hHAoR
& e AxE G ofHe obFAAd e AL AR HF w20 Ukl wel v
A or F71ete] ARFEEES 50mg%olA 200mg% & =elo] wzl ofEAld A7 EA e o
18958 Z7balcha Basle] olth(Lee JM. 1997)

Tobul o T E o] Nitrite 27 E4S 543 A3 (Fig. 25) A&7 =7 A&
A= i S7Feks 43de 2o, 5000ppmel 4 40.12% = 7Hd =2 &4 YERS]
ot
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Nitrite scavenging ability (%)
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Fig. 25. Nitrite scavenging activity of fermented extract from Psidium guajava leaf
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Table 13. Antimicrobial activity of the different solvent extracts from Psidium guajava leaf

Dimeter of clear zone (mm)

Component Hot water ext. Ethanol ext. Methanol ext.
(WE) (EE) (ME)
Trichophyton mentagrophytes 13.0 - -
Aspergillus niger 11.0 12.0 12.0
Aspergillus oryzae 9.0 11.0 10.0
Staphyvilococcus aureus 16.5 15.0 17.0
FEscherichia coli 9.0 11.0 115
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WE - T mentagrophytes

EE - A oryzae

WE - Ecolf EE - Ecoli ME - Ecoli

Fig. 26. Photography of antimicrobial activity against 7. mentagrophytes, A. niger, A. oryzae,
S. aureus and E.coli of the different solvent extracts from the Psidium guajava leaf.

W.E; water extract, E.E; ethanol extract, M.E; methanol extract.
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Table 14. Antimicrobial activity according to the different solvent extracts from Psidium

guajava leaf against Staphylococcus aureus

Dimeter of clear zone (mm)

02 g/2 mL

Samples

1.0 g/2 mL

05 g/2 mL

0.1 g/2 mL

18 22 25

15

Hot water ext.

15 24 27

14

EtOH ext.

14 18 21

12

MeOH ext.
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Table 15. Antimicrobial activity according to the different solvent extracts from Psidium

guajava leaf against E'scherichia coli

Dimeter of clear zone (mm)

Samples
0.1 g/2 mL 0.2 g/2 mL 0.5 g/2 mL 1.0 g/2 mL
Hot water ext. 14 15 16 12
EtOH ext. 10 14 23 20
MeOH ext. 12 12 18 18

=

FEgv) vEd ey

g, 3Rl o

g5 Zlgtie] oigk Froput 9 B FEEo DS Table 16, 173 Zth
Trichophyton rubrum w79 alM= dF FE5&
S HYA, dEE FEEAAE EE AlsER

=2 2 gargdAdo] FUVet Y. Bk Trichophyton mentagrophytesol ok &
TS s FEEA0A M =2 24 S Bial 945 FE=94+ 02 g/2 mL ©]
oA 15 mm o9 FHEAdS el Ha 5(56)2 AHs TAF=E3 HAT
7 weas FHEY AV fFYHer FUtste S Bastlal, Rho (57)&
o1 Trichophyton rubrum¥ Trichophyton mentagrophytesel tak oA 7iva] 3}

A% 22N} oHe} Ee BN %S FAAYS B
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Table 16. Antimicrobial activity according to the different solvent extracts Guava leaf on the

Trichophyton rubrum

Dimeter of clear zone (mm)

Samples
0.1 g/2 mL 0.2 g/2 mL 0.5 g/2 mL 1.0 g/2 mL
Hot water ext. - - - 20
EtOH ext. 13 14 13 20
MeOH ext. - - 12 -
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Table 17. Antimicrobial activity according to the different solvent extracts Guava leaf on the

Trichophyton mentagrophytes

Dimeter of clear zone (mm)

Samples
0.1 g/2 mL 0.2 g/2 mL 0.5 g/2 mL 1.0 g/2 mL
Hot water ext. 13 15 20 23
EtOH ext. - 19 23 30
MeOH ext. - 13 16 17

2. dgrs =Y FadA

7}, S aureus®) W3 o ErL Trd IFEA

TFolul Q o EE FEW FEEo] olEd fWhitF(staphylococcus aureus)d VX += 4
S ZAFSE A3H(Table 18, Fig. 27) A+ EF Alugh oEHq o= nAE ASoA] &40
7 et =, 53] 50% % 70% dge FEEANA= ASJA S (clear zone)e] A 7|7} FH U]

30~41 mmzA "¢ =& FHEAS HAT Lee TBIE ELEAT T (Saureus)o] W3t o

s 2 T

Be Fad 239 FEE F 50%9 60% e sxoA 7MY =2 A (clear zone
size : 18 mm)S #EEFN oW, Shin 5(59)E S aureus 7T el 5659 Ak o L
A

FEEo VA= FHEALS HJAS A A% (Caesalpinia sappan L.)°] 7V =&
e}

(clear zone size : 30 mm)°] Y2 H Lk v} A}

Table 18. Antimicrobial activity according to ethanol concentration of Psidium guajava leaf against

Staphylococcus aureus

Dimeter of clear zone (mm)

Samples

0.1g/2me 0.2g/2me 0.5g/2me 1.0g/2mé
EtOH 30% 22 26 30 31
EtOH 50% 24 26 30 41
EtOH 70% 24 27 32 33
EtOH 90% 20 26 31 34
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EtOH 70% EtOH 90%

Fig. 27. Antimicrobial activity according to ethanol concentration of Psidium guajava leaf against

Staphylococcus aureus.

. E. colidl 3t oete wr airEA

TEE G oS w2 o] WZTF(Ecol)o] thak Folul o ==& 3yrshA]
S =A3 AH(Table 19, Fig. 28), A 8% %o ooz AgolAste] A7 Z718t9 .0
W, 551 50%k 0% e FEEIAE ARFEI 01 g/2 mLek o] e AN 4
oA ge]l 2717F 19 mmEA 2 FEEA

o] ##AHATL}E Son F(60)S T2 ZE 2~ 100%
mLE = AT #a ETJJ} AR A RF
=& 3 mg/mLP_i o HPAdE 2 log AR AT TAaH7} 9 H
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Table 19. Antimicrobial activity according to ethanol concentration of Psidium guajava leaf against

Escherichia coli

Dimeter of clear zone (mm)

Samples
0.1 g/2 mL 02 g/2 mL 05 g/2 mL 1.0 g/2 mL
EtOH 30% 17 19 24 23
EtOH 50% 19 23 29 28
EtOH 70% 19 24 28 29
EtOH 90% 15 20 23 24

EtOH 70% EtOH 90%

Fig. 28. Antimicrobial activity according to ethanol concentration of Psidium guajava leaf against

FEscherichia coli.
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W= golEy A8 2 24 Jhdbol| butanol ¥ ethyl acetate FEES 8317 Y3 7|k 7|&E &8

g g Aoz 7gE Ak

Table 20. Antimicrobial activity of the Psidium guajava leaf extracts by the solvent fractions

Dimeter of clear zone (mm)

Layer of purification Trichophyton Aspergillus Aspergillus  Staphylococcus — Escherichia
mentagrophytes niger oryzae aureus coli
Methanol fr. ND 12.0 10.0 17.0 11.5
Hexane fr. ND 12.0 11.0 15.0 11.0
Chloroform fr. 19.0 12.0 11.0 18.0 9.0
Butanol fr. 28.0 12.0 12.0 24.3 13.0
Ethyl acetate fr. 36.0 11.0 10.0 28.0 9.0
Final water fr. 13.3 13.0 9.0 135 8.0

&

Fig. 29. Photography of antimicrobial activity of the Psidium guajava leaf extracts by the solvent

fractions.
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A6 A Fobut ol AAE LAY in vitro oFEY ¥ F-4 oA &A
1. In vitro o}E3] I|F3 A FA

o olEd (Atopy)r ZLE]2=0JQl a-topos7} oJPoE ‘Bol|gl ‘FAGF F= MHGAA vk
5o =S A lor gy Er] WS doA st WHEZ (IgE, immunoglobulin E)
< A FAFeEN M dHE7]d v4g, olENAd 95 5 & o= A AT

[e)
S vEbd (Liu et al, 2011).

o olEy ¥FEe Iy dle A3 WA A gou FH A
o] #ojgitty BuE glow 53] At HHoA W A7) o] F
o olEd FFEF A 5AHAL AA AT (FEd e WA THEE), 23, v A
A 5& 5 F AS. @AY IgE 3 &4, eosinophilia, basophilia®] AFF2 <l 3] 2~ E}
W EH] 571 CD23 wd 57k CDS suppressor 74, Th2el] ¢lst IL-4, IL-5 4] 57}

59 A4S FHE7] = 8 (Powe, et al., 2010).

obET ARG WY F7 1 AeE o F7 - o ele

o ojEw wWrge AWdel mWe frold (AF 2~24A9), Aok B~4AdA 104 A5
of Zop), AHE7] W AW (3 124 ol F)o® B olEd WPAe YR [ghe} An
A wels) Ao ojs) WwaEEn 59 Ledd g@ SAF Welwsuchs T A% o)

= O
of 93 Ay WY Hkgo] BoJst= Ao R Wiy (Strid and Strobel, 2005.).

o 9o]= Th cell =
% Th2ol <3|

28 4% I by IR PAdAE T AE7t gel waH v
RIS Aol Esbele] obEy] wHe] WHW BAE

)

o Th2+ IL-4, IL-5 [L-13S #H|sl=d o] oA [L-42 IgE AAAS X3t IL-5%
A (basophil) WFSS ZFAIZ. < B o3shd olEd yHd o] wpe H
Sol ettt vt 9l&

rﬂd }olr

o HA olEd I HE A= Th27} #ofstar, vHA] olEy B go|i= Thlo] #oIsh Z7]
Th2ol A &w]sl= IL-4, IL-57F T3 #8319, 7Fel o] A 57 A&shd Thl
MER o]%53A ¥ (Fietta and Delsante, 2009).

==

s

o olEy IFHAZFoR gt FHAME, HIAAE, 7]#HA WEAEAA AikE= TARC
(Thymus and activation regulated chemokme)/CCLl?iﬂr RANTES (Regulated upon
Activation, Normal T-cell Expressed, and Secreted)/CCL5% CC chemokines©l] <3t <14 T
Ao getFEAdS dogja 7Y TAxEZS AX 1+ 3] e 1d a8 7S =

st (Marsella, et al., 2006.).
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<03 1. ofEn| n|FEe| 7 |E>

Uninvolved — el Acute —_ Chronic
Allergens : ngbial
Scratching : ins
of

SRR L - R

MC: Mast cell, M&: Monocyte, CLA: Cutaneous Ivmphof.\l.(_ d}ﬂ.lé,tll LC: Langerhans cell,
IDEC: inflammatory dendritic epidermal cells, TSLP: human thymic stromal lymphopoietin

ot

7} TARC/CCL 179 A= 2 42 ¥d Ha x4}

©]
o
N

7+ Mo A oy 7FA] Al EFRQL F TNF-a9t IFN-yol 93] TARC/CCL179l
Aol Srbst e 1A ¥ 7bd ME<Ql HaCaT A¥ol TNF-aE AHdte] of&
A1 31 TARC/CCLI7S FEAIZ $ Alse 9 d TARC/CCL179 Aol dig dFS
Ae9e. TNF-aol ola] 2708 TARCS #d4 wan waz gz GW
(50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50 ug/ml) X oJFZA o= A A&
(Fig. 30, 31).

-llN' H Lo

(A) (B) €
35 35 35
W 1" w
= 20 F=R X F=R T
[ (&) (=]
ggu- ggz.s ggz.s -
oE oE oE
F g 204 F o2 o 204 L s
S 25, s, : 2
[ila B fiiis wo
0 =0 =0 —
IER=R W fER=SRR e 10
o o o
¥ s X s T s
oo 0.0 1] : 4 ———
+ 10 50 100 200 - + 1 10 25 50 - + 1 10 25
GW (ug/ml) GM (ug/ml) GEA (ug/mi)
TNF-cc (3 ng/ml) TNF-ce (3 ng/ml) TNF= (3 ng/ml)

Fig. 30. Effect of guava on TARC gene expression in HaCaT cells. Cells were treated with
GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and
50 ug/ml) and/or TNF-a (5 ng/ml) for 24 h. Cells were lysed and total RNA was
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prepared for analysis of TARC gene expression. TARC mRNA expression in
treated cells was compared to that in untreated cells at each time point by
real-time PCR. #P < 0.01, significantly different from control and #**P < 0.01,
significantly different from TNF-a as determined by analysis of variance by

Newman-Keuls test.
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Fig. 31. Effect of guava on TARC production in HaCaT cells. Cells were treated with GW
(10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and 50
ug/ml) and/or TNF-a (5 ng/ml) for 24 h. The amounts of TARC released into the
culture medium were measured by immunoassays. *F < 0.01, significantly different
from control and ##FP < 0.01, significantly different from TNF-a as determined by

analysis of variance by Newman-Keuls test.

o X3 HacaT Aol TNF-aE AHgste] ol d4 FE& 2 polyphenol &3¢
RANTES/CCL5 234 =Fell gt S A A3} TNF-aol 23] F7F¥ RANTESS
Aol GW (50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50 ug/ml) % o&H o=

a8kl (Fig. 32).
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@ @ =)
1 |
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£
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;
+ 10 50 100 200 - + 1 10 25 50 - + 1 10 25 50

GW (ug/mi) GM (ug/mi) GEA (ugiml)

TMF = {5 ng/ml) TNF-: (5 ng/ml) TNF= (5 ng/ml)

Fig. 32. Effect of guava on RANTES production in HaCaT cells. Cells were treated with
GW (10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25

and 50 upg/ml) and/or TNF-a (5 ng/ml) for 24 h. The amounts of RANTES
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released into the culture medium were measured by immunoassays. #*F < 0.01,
significantly different from control and #*P < 0.01, significantly different from

TNF-a as determined by analysis of variance by Newman-Keuls test.

2. In vitro 9% A &4 =A}

B9 BAe F5 e AAse] AAY) FHYS FANZ. W] Belss 471, A
I 9 pAEel WIAE FARY ool A2 PEHaH: YFHOE gl BN

s W& sol 2dE 4 A5 (Jutel and Akdis, 2011).

i E- o5ty @dstd A M E (macrophages)= W
nitric oxide (NO), eicosanoids % inflammatory cytokines< H|&3F o] g
owvAM d@F WS FXAA sFHTA T g st e

Aste] o mAE AAA 2 FTIFAEXS] AHES A9AT (Minnicozzi, et al., 2011;

Casserly, et al., 2010).

-2z 5 NOE=E dixd oz A AEY inducible nitric oxide synthase (INOS)
Aol o8] A HE WRkS dasb AAAG A SFHAA, AEL] matrix A
o] oA & t}okdt 71%5S wiE (Greten, et al., 2011).

T-obuke] in vitro 95 A T BI7HE st 5 whE A3E<d NO A FHS A5
AL 19~ AN EFSA RAW 2647 AEe] 9= 29l lipopolysaccaride (LPS)Z
o] &3te] APUE FFAS. Tobit €5 FEF (GW), WerE FE5 (GM), ol Z oA
HolE F&&E (GEA)S FLREE Adste AEsAds AT os, Axsiel gle
GW (50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50 ug/mD¢ AH#sEES ZAAI}IS
(Fig. 33).
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33. Effect of guava on cytotoxicity in RAW 2647 cells. Cells were treated with
various concentrations of GW (1, 10, 50, 100, 200, 400 and 800 ug/ml), GM (1, 10,
50, 100 and 200 wg/ml) and GEA (1, 10, 50, 100 and 200 ug/ml) for 24 h. Cell
viability was assessed using WST-1 assays. *# P < 0.01, significantly different

from control as determined by analysis of variance by Newman-Keuls test.

[e)

=

s

=3
H

A 238 GW (50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50 ug/ml)<}
A AElste] NO S 4 A3 GW, GM, GEAY Al sk o&E4 S

Z7FE NO A o] 7+43t9S (Fig. 34).
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34. Effect of guava on NO in RAW 264.7 cells. Cells were treated with various
concentrations of GW (10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 ug/ml),
GEA (1, 10, 25 and 50 ug/ml) and/or LPS (0.5 ug/ml) for 24 h. NO production
was determined by measuring nitrite accumulation in the cultured medium. * P <
0.01, significantly different from control and #* P < 0.01, significantly different

from LPS as determined by analysis of variance by Newman-Keuls test.

NO Ads wiAsts A INOSE 2 A=, RAW 264.7 Al LPS<}
GW (50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50 ug/mDE 6A1F A2t cDNAE

stAlslo] A we AeE =A% A3 GW, GM, GEAY A gFsEd o9& oz LPS
of ol3] =7l¥ INOSe| wralo] 7433 e (Fig. 35).
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Fig. 35. Effect of guava on PGE: production in RAW 264.7 cells. Cells were treated with
GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25
and 50 ug/ml) and/or LPS (0.5 pg/ml) for 24 h. The medium was collected and
assayed for PGE; production. PGE; levels were determined by enzyme
immunoassay. * P < 0.01, significantly different from control and =** P < 0.01,
significantly different from LPS as determined by analysis of variance by

Newman-Keuls test.

U 95 AW 5412 COX-2, iINOSE #2122 whalz dba W3t A}

o ek Folute] in vitro 9% A &% HIME fskd 9T wkEed s APEHE
prostaglandin E; (PGE2)9] A FS SAA o RAW 264.7 Al LPS¢ GW (50-200
ug/ml), GM (10-50 ug/ml), GEA (10-50 ug/mDE 2443+ A &l3te] PGE, A &S =4
3 A3, GW, GM, GEAS HuElsm oEA o a2 LPSo 98] 71 PGE, AA#Fo| #
Aot (Fig. 36).
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+ 10 50 100 200 - + 1 10 25 50 - + 1 10 25 50
GW (pugfml) GM (ug/ml) GEA (pg/ml)

LPS (0.5 ug/ml) LPS (0.5 pg/ml} LPS (0.5 pg/ml)
Fig. 36. Effect of guava on PGE: production in RAW 264.7 cells. Cells were treated with
GW (10, 50, 100 and 200 upg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25
and 50 pg/ml) and/or LPS (0.5 pg/ml) for 24 h. The medium was collected and

assayed for PGE; production. PGE; levels were determined by enzyme
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Fig. 37.

immunoassay. * P < 0.01, significantly different from control and =** P < 0.01,
significantly different from LPS as determined by analysis of variance by

Newman-Keuls test.
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o PGE:® A& #i7stH, S-S frdele
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GM (10-50 ug/ml), GEA (10-50 ug/mD= 2417 (42 2a) 2 16417 (S E level)
Aeste] sl A3, GW, GM, GEACl AZlsl= ofE&Ho LIPS s J7hd

COX-29] 2z gt e wado] 7HAskl+ (Fig. 37, 38).
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Effect of guava on COX-2 gene expression in RAW 264.7 cells. Cells were treated
with GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10,
25 and 50 ug/ml) and/or LPS (0.5 ug/ml) for 2 h. Cells were lysed and total RNA
was prepared for analysis of COX-2 gene expression. COX-2 mRNA expression in
treated cells was compared to that in untreated cells at each time point by
real-time PCR. #P < 0.0],

significantly different from LPS as determined by analysis of variance by

significantly different from control and #*F < 0.01,

(A)

COX-2

Actin

Fig. 38. Effect of guava on COX-2 protein expression in RAW 264.7 cells.

Newman-Keuls test.
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Cells were

cultured with GW (50, 100 and 200 pg/ml), GM (10, 25 and 50 ug/ml), GEA (10,
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25 and 50 pg/ml) and/or LPS (0.5 pg/ml) for 16 h. The western blotting
membrane was probed with COX-2 specific antibody. Each blot in this figure is
representative of three independent experiments with similar results. The COX-2

protein level is compared with actin protein.

s
‘

o X3S COX-2 wdo] #43t= promotere] A4S g<2lslr] 98] COX-2 promoters A 3%
of FAAI A7l FH LPSe GW (50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50
ug/mDE Agste] &g 23 GW, GM, GEAS A#wk= oj&# oz LpSel o3 F
7FE COX-29] promoter &4 o] #7435 (Fig. 39).
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Fig. 39. Effect of guava on COX-2 luciferase activity in RAW 264.7 cells. Cells were
transfected with COX-2-Luc and then treated with GW (10, 50, 100 and 200
ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and 50 ug/ml) and/or LPS
(05 ug/ml) for 24 h. Cells were then harvested and assayed for luciferase
activity. #P < 0.01, significantly different from control and #*P < 0.01,
significantly different from LPS as determined by analysis of variance by

Newman-Keuls test.

o AEWg B AolEstele] wd 2 AgF Wa 2

o COX-29 INOS ol 9% Ws& wAsHs AolEstalse] 44F 2 F44 2@ o
sk JFS AR S LPS9E GW (50-200 ug/ml), GM (10-50 ug/ml), GEA (10-50
ug/mhHE AIZHE=ZE AHElsle] dxA A AolEFII S 2 TNF-q, IL-6, IL-18°l tj
st gEks SASA = GW, GM, GEAY APk o|EH o= LPSo 93 <7le TNF-

J2A o Fadd s (Fig 40-42). o5 954 AolE7)

o
=
A9 FAA WA BF FFS S A% GEANA HolHoz 6 Tat B A
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Effect of guava on TNF-a gene expression in RAW 264.7 cells. Cells were treated
with GW (10, 50, 100 and 200 pug/ml), GM (1, 10, 25 and 50 pg/ml), GEA (1, 10,
25 and 50 pg/ml) and/or LPS (0.5 ug/ml) for 3 h. Cells were lysed and total RNA
was prepared for analysis of TNF-a mRNA expression. TNF-a mRNA expression
in treated cells was compared to that in untreated cells at each time point by
real-time PCR. #P < 0.01, significantly different from control and #**P < 0.01,
significantly different from LPS as determined by analysis of variance by

Newman-Keuls test.
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Effect of guava on IL-6 gene expression in RAW 264.7 cells. Cells were treated
with GW (10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 pg/ml), GEA (1, 10,
25 and 50 ug/ml) and/or LPS (0.5 ug/ml) for 6 h. Cells were lysed and total RNA
was prepared for analysis of IL-6 gene expression. IL-6 mRNA expression in
treated cells was compared to that in untreated cells at each time point by
real-time PCR. #P < 0.01, significantly different from control and =#*#FP < 0.01,

significantly different from LPS as determined by analysis of wvariance by

Newman-Keuls test.

_79_



z

Relative IL-1 to actin
{fold of cantrol)

Fig. 42.

©)

,...,
@
=

ES
kS

w
w

(fald of contral)
{fald of contral)

Relative [L-1p to actin

Relative [L-13 to actin

=

=

50

1 10 25

GM (ug/ml)

200

*
>
e
J H "
1w
- + 1 10 25 50

GEA (ug/ml)
LPS (0.5 pg/ml)

50 100
GW (ug/ml)

10

LPS (0.5 ug/ml) LPS (0.5 pg/ml)

Effect of guava on IL-1B gene expression in RAW 264.7 cells. Cells were treated
with GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10,
25 and 50 pg/ml) and/or LPS (0.5 upg/ml) for 18 h. Cells were lysed and total
RNA was prepared for analysis of IL-1B gene expression. IL-13 mRNA
expression in treated cells was compared to that in untreated cells at each time
point by real-time PCR. * P < 0.01, significantly different from control and #* P
< 0.01, significantly different from LPS as determined by analysis of variance by

Newman-Keuls test.

o GW, GM, GEA9 HEsk gFEHoz LPSo o8& Z7te TNF-q, IL-6, IL-15 @2
A Fo] ABHo T FAFAS (Fig. 43-45). o|5 AZA AIEAQ wuld AA o]
et &S 4T Ao GEACAM SolAos ys a37t w2 A& #AAs3+w.
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Fig. 43

. Effect of guava on TNF-a production in RAW 264.7 cells. Cells were treated with
GW (10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 pg/ml), GEA (1, 10, 25 and
50 upg/ml) and/or LPS (0.5 ug/ml) for 6 h. The amounts of TNF-a released into
the culture medium were measured by immunoassays. #*F < 0.01, significantly

##P < 0.01, significantly different from LPS as

different from control and

determined by analysis of variance by Newman-Keuls test.
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44. Effect of guava on IL-6 production in RAW 264.7 cells. Cells were treated with
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GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25
and 50 ug/ml) and/or LPS (0.5 ug/ml) for 6 h. The amounts of IL-6 released into
the culture medium were measured by immunoassays. *FP < 0.01, significantly
different from control and #*P < 0.01, significantly different from LPS as
determined by analysis of variance by Newman-Keuls test.

(B [{&

—
—

s 2 2z 2 o8
2 = @ °
mo@ o ow
5 B B o

IL-1p pracluction {pg/mi)

IL-1§ production {pgimi)

w
2

z

*
] -
0o s
30+
=

20 fo
m-’—'—‘
o T T T T T

= + 1 10 25 o0

GW (ug/ml) GM (ng/ml) GEA (ug/ml)

o

+ 10 20 100 200 - + 1 10 25 50

LPS (0.5 pg/ml) LPS (0.5 pg/ml) LPS (0.5 pg/ml)

45. Effect of guava on IL-1 production in RAW 264.7 cells. Cells were treated with

GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25
and 50 pg/ml) and/or LPS (0.5 ug/ml) for 24 h. The amounts of IL-1 released
into the culture medium were measured by immunoassays. *£ < 0.01, significantly
different from control and =##FP < 0.01, significantly different from LPS as

determined by analysis of variance by Newman-Keuls test.

o Foful A4 FEE 9 polyphenol #89 COX-2 Zd 242 iy oz NF-kB dAx
Azt os JFE weoemw olg FEES NF-kB AAMEAC ddh JFS A3

5. NF-kB luciferase vectorE Al ¥ol d&AA3 A7l 5 LPS GW (50-200 ug/ml), GM
(10-50 ug/ml), GEA (10-50 ug/mDE A2]s}e] NF-kB HAAIEAS &2l A3 GW,



GM, GEA®] AHgsx oEA o= LIPS 9af F7ld NF-kB AAL&Ado] A+
(Fig. 46, 47).
(A) (B) (C)
E% R §§ 20 §§ 20 I|_\_‘|—T—H_“"‘_‘ -
> + - 50 100 200 . = + 1 10 25 50 ’ —I + : ‘1I 1I[J 2I5 5I0
LPS (0.5 pg/ml) LPS (0.5 pg/ml) LPS (0.5 pg/ml}

Fig. 46. Effect of guava on NF-B luciferase activity in RAW 264.7 cells. Cells were
transfected with NF-B-Luc and then treated with GW (10, 50, 100 and 200
ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and 50 pg/ml) and/or LPS
(05 pg/ml) for 24 h. Cells were then harvested and assayed for luciferase
activity. *P < 0.01, significantly different from control and =##FP < 0.01,
significantly different from LPS as determined by analysis of variance by
Newman-Keuls test.
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PERK |== @I W5 =y == | PERK | & a5 & & o P-ERK : @8 == ==
P-JNK B = PUNK | : .o . ww| PONK| :. ;. : —_
P-p38 s — — — P-p38 —— — - - — P-p38 L SR
At | emmr—— —— Actin — — ACHN | s s ———

£ 50 100 200 -+ W B w0 N

GW (ng/ml) GM (pgfmi) GEA (pg/ml)
LPS (0.5 ug/mi) LPS (0.5 pg/m) LPS (0.5 ug/mi)
Fig. 47. Effect of guava on MAP kinases activation in RAW 264.7 cells. Cells were

cultured with GW (50, 100 and 200 ug/ml), GM (10, 25 and 50 ug/ml), GEA (10,
25 and 50 wpg/ml) and/or LPS (0.5 pg/ml) for 30 h. The western blotting
membrane was probed with p-ERK, p-JNK, and p—p38 specific antibody. Each
blot in this figure is representative of three independent experiments with similar

results. The p~-MAP kinases level is compared with actin protein.
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3. In vitro €A A A A

o MY Az &dHA FHEZA (allergen)©] ¥ A X (mast celDY &9 7]+ (basophil) 2]
A o] =A== Fc receptorel]l ®j7lE o]  AM3ES] oA phospholipaseA24F
lipoxigenase 52 W&EA7]31 A4 =2 arachidonic acidE AAtste] Axpxo=z
leukotriene®] A ¥ 2] W&, lysosomes &3¢ histamine®] ¢F =2 WEH o] 231242l
Aol WgS FEsAY WY #HHo Axed E4E d2x (Wesolowski and
Paumet, 2011; Mukherjee and Zhang, 2011).

mAgH g Aol oejA] WkE-8 [gE A 29 class switchE %3 cytokine¢! 1L-4

o
.-

2 eosinophil®] 2] % B35 ZZ A7 eosinophilia® %3t cytokine$! IL-57F <

Aoz Fofste] P2 YA IgE FAE A3 (Sin and Togias, 2011.).
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Fig. 48. Effect of guava on cytotoxicity in RBL-2H3 cells. Cells were treated with various
concentrations of GW (1, 10, 50, 100, 200, 400 and 800 pg/ml), GM (1, 10, 50, 100
and 200 ug/ml) and GEA (1, 10, 50, 100 and 200 ug/ml) for 24 h. Cell viability
was assessed using WST-1 assays. # P < 0.01, significantly different from control

as determined by analysis of variance by Newman-Keuls test.

o FHH AP o] &sle] MM Eo A iy WEF H S| 2wl Y WHIE =
Abek A GW, GM, GEAQ] Al x=ol oJ&4 o2 DNP-BSA & F7le g3y W

D
=3 (Fig. 49)7 3] 2~el? AAZ (Fig. 50)0] #2349 S.
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Fig. 49. Effect of guava on B-hexosaminidase activity in RBL-2H3 cells. Cells were treated
in the presence of GW (10, 50, 100 and 100 ug/ml), GM (1, 10, 25 and 50 ug/ml),
GEA (1, 10, 25 and 50 upg/ml) and/or DNP-BSA. =P < 0.01, significantly different
from the control. **/P < 0.01, significantly different from the DNP-BSA.
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50. Effect of guava on histamine production in RBL-2H3 cells. Cells were treated in
the presence of GW (10, 50, 100 and 100 ug/ml), GM (1, 10, 25 and 50 ug/ml),
GEA (1, 10, 25 and 50 pg/ml) and/or DNP-BSA. *P < 0.01, significantly different
from the control. **/P < 0.01, significantly different from the DNP-BSA.

L AR A gntg I Abo]l BTl e gl AR Wl A}

dH A AL [gEo| os] visl=Elar Type 2 T-helper (Th2) cell, H|¥HAIE =
eosinophil7} &#1 % &% HAd Fo3 IS sty deale] <o A3t Stat6-
ANEERZE B3 IL-49 S F& Th2 AAIZE> 1.4 9 IL-5 59 <A<}
P cytokined ¥H|EA H.

IL-4 ¥ IL-5& BAI2d 93 IgE % 1gGe M-S FEsta, 5o AHguwd ¢
o] wtarS A F3Ete], dFo] ZH o g HolxE {FXdlal Th2 AlX7F #ols=
[e)

B2
Th2 Aol tiat sy W Age] fFEo] 947

TFolul 4 FEE 9 polyphenol &9 &EA] wEES ujsfstE cytokined] IL-4 2
eosinophil®] 2] ¥ ®3}= ZZIA]# eosinophilia® % sl cytokineQl IL-5 th3l
&S ZAEA S HIWEA ROl DNP-IgE2 AEE HFAZ7]3L GW (50-200 ug/ml), GM
(10-50 ug/ml), GEA (10-50 ug/mD¢ &# 1<l DNP-BSAE A &3ste] IL-49 Fx2 &
A, auid AT B promoter &0l et FEFS 853 DNP-BSA] o F7t
H IL-49 FAx e, wald A 9 promoter Aol GW  (50-200 ug/ml), GM
(10-50 ug/ml), GEA (10-50 ug/ml) &% °|&EAH & FAastom, GEAS &¥rt 713
3t e (Fig. 51-53).
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. bl. Effect of guava on IL-4 gene expression in RBL-2H3 cells. Cells were treated

with GW (10, 50, 100 and 200 pg/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10,
25 and 50 pg/ml) and/or DNP-BSA for 24 h. Cells were lysed and total RNA
was prepared for analysis of IL-4 gene expression. IL-4 mRNA expression in
treated cells was compared to that in untreated cells at each time point by
real-time PCR. #FP < 0.01, significantly different from control and #*P < 0.01,
significantly different from DNP-BSA as determined by analysis of variance by

Newman-Keuls test.
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52. Effect of guava on IL-4 production in RBL-2H3 cells. Cells were treated with GW
(10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and 50
ug/ml) and/or DNP-BSA for 24 h. The amounts of IL-4 released into the culture
medium were measured by immunoassays. #F < 0.01, significantly different from
control and #*P < 0.01, significantly different from DNP-BSA as determined by

analysis of variance by Newman-Keuls test.
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Effect of guava on IL-4 luciferase activity in RBL-2H3 cells. Cells were
transfected with IL-4-Luc and then treated with GW (10, 50, 100 and 200
ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and 50 ug/ml) and/or
DNP-BSA for 24 h. Cells were then harvested and assayed for luciferase
activity. *P < 0.01, #xP < 0.01,

significantly different from DNP-BSA as determined by analysis of variance by

significantly different from control and

Newman-Keuls test.
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(Fig. 54).
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Fig. 54. Effect of guava on IL-5 gene expression in RBL-2H3 cells. Cells were treated

with GW (10, 50, 100 and 200 ug/ml), GM (1, 10, 25 and 50 pg/ml), GEA (1, 10,
25 and 50 pg/ml) and/or DNP-BSA for 24 h. Cells were lysed and total RNA
was prepared for analysis of IL-5 gene expression. IL-5 mRNA expression in

treated cells was compared to that in untreated cells at each time point by
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real-time PCR. #FP < 0.01, significantly different from control and #*P < 0.01,
significantly different from DNP-BSA as determined by analysis of variance by

Newman-Keuls test.

A IL-4e] el wojshe AAPRARIA AL

rJ

o Felrke] Gereix ukg

Fopl €4 FEFE Y% polyphenol 8o <A WS w/ist= cytokine?] IL-4 2
eosinophil®] 52 % #3115 ZZA]#A eosinophilias % 3F= cytokine?] IL-5¢ w3k <3
&S ZAMEYE S, HIRHA X DNP-IgEZ AlXE Z2EA7]2 GW (50-200 ug/ml), GM
(10-50 ug/ml), GEA (10-50 ug/ml)<¢} &2l d<l DNP-BSAE A glste] IL-49 2 &
d, @d A" 2 promoter &0 I IS 5453 S. DNP-BSAC o F7F
H IL-49 4z &d dwE AAdZE 2 promoter 4ol GW  (50-200 ug/ml), GM
(10-50 ug/ml), GEA (10-50 ug/ml) &% oEH oz 7HAsom, GEAS &37F 7%
et (Fig. 55).
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55. Effect of guava on NF-AT luciferase activity in RBL-2H3 cells. Cells were
transfected with NF-AT-Luc and then treated with GW (10, 50, 100 and 200
ug/ml), GM (1, 10, 25 and 50 ug/ml), GEA (1, 10, 25 and 50 ug/ml) and/or
DNP-BSA for 24 h. Cells were then harvested and assayed for luciferase activity.

# < 0.01, significantly different from control and ##FP < 0.01, significantly
different from DNP-BSA as determined by analysis of variance by

Newman-Keuls test.
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1. In vivo o}E¥] J59Q oA &4 A}

o FAAA =l - Hor A olEdY dEAIN} A A Bl T2 glon, M
AR RE g dyAbse] ofedA d59 Aol NC/Nga mouse
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o NC/Nga mousei= A3 olEylA IHad fdt mda 2 dgyd glom 1 g0 2= JAK3
kinase?] & goz <3t [gEe] A o] ddxE o] Yeld A¥

Ao 7S delA QA G oY JAke] BEY

ox,
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ek
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|
=
N
N
1o,
[e3
<3
Kt
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X,
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% 7 % Bgss HPRAE FIAPel U o) g5 9g

o YXorE hapten A =22 1-chloro 24,6-trinitro benzene (picryl chloride)& ©]-&3}
o IFAS ‘d%’%’—ﬂ&i Frdto] ol d EAZ sdstar o1}, picryl chloridee] 7%
ovng FEHOZ picryl chloride®} frAlste] 2& 7oz 2

4-3F+= 1-chloro 24-dinitrobenzene (DNCB)S ©o]&3dlo] AlgS s <. DNCBE o]
&oto] olEIA dFFe FH SHE Ul ES7H A5 dS)s #2E 5 A, of
Ty dRde] AgAel o) Tl fFass S #2d £ s (Im, et al, 20115

Kim, et al., 2011).

o OEFIRY fE U Folul 2ZE Az W

Nc¢/Nga mouse A (A|R7] 2 ARAH o]&)
l 1 day
19% DNCB #2] (200u6/dorsal area in acetone : Olive Oil (3:1) &
} 4 day
0.22%6 DNCB A2 (200x0/dorsal area)
I 9 weeks

45F3F Fobuk F&E (100, 200 mg/ml) =¥
|
Rz g dy AF, =AY %d (H&E staining)
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o 678 NC/Nga "t-¢-25 AT s=25H Fdsto] 2577 At dAE AR & A9
stom, 1% E& 0.2%9 DNCBE T3 #Ad Z=Xste] ol&y IFdAS Fasidlon,
T F Fobuel tE GAEANE Fohus] g1 FohtE FEME B3 A Exaye.
AARA L= ofgel 25 (Fig. 56).

Hair shaving on -
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vy T Y vV YV Y YV Y Y YV Y Y Y Y Y VY Y Y Y YYYYY
=t I I I I | I I I =
N0 1 2 3 4 5 6 7 8 9 Mweeks
( oput |
-1 day +1 day
Fig. 56. The mice were divided into four groups. To induction of atopic dermatitis

(AD)-like immunologic and skin disorders, DNCB was applied onto mice skin and

ears. After complete removal of dorsal
applied on their dorsal skin and ears to
days after sensitization, the dorsal skin

0.29%6 DNCB solution 3 times per week

hairs in area, 200 ul of 1% DNCB was
3 consecutive days for sensitization. Four
and ears were challenged with 200 pl of
for 8 weeks. DNCB was dissolved in a 3

: 1 mixture of acetone and olive oil. As soon as the challenge was completed,

guava extract group was treated with lotion containing dose of 100 or 200 mg/kg

(6 times per week for 4 weeks). The control and AD-treated groups were treated

with lotion without drug administration.

guava extract was dissolved in loation.

Animals were sacrificed on the day of the experiment (on 64 days after first

applying the DNCB). Blood was collected from the vena cava and the right ear

was excised and subjected to histopathological examination. Each group consisted

of five mice.

o Fobup sgs Az Folnh £ g AFE HAFE el Y Ao AR, of
go} 2ol Alzae e

a5 a9 (FF %)
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7F olEy FEXR AR NC/Nga vl A9 ghHk =4

5 9] dermatitis scoring A3 $+H

o olEy IR FEEUA Folul FEHE
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Qeto] np-zo A EH FA, I FA, AF

AL 55 5 F A5 AW E 4 &4,

2
A
eosinophilia, basophilia®] =x}wkz ¢l 3] ~E}

W EH] 571 CD23 wd F7F CDS suppressor 74, Th2e] elst IL-4, IL-5 4] 57}

LN

o DNCBoll 93t oty 374 fkel ¢s) NC/Nga vk-¢29] AFo] st om, Fof
b FE2 AT vhesdM = Aol gEE s (Fig. 57). T3 DNCBel ¢fsf <7t
Ao FA= Fokut FEE A s FadES Fdskds (Fig. 58).
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Fig. 57. Effect of guava extract on DNCB-induced body weight of Nc¢/Nga mice. The

DNCB-induced body weight was measured by weighting balance. Each value

represents the mean + SD of five mice.

P<0.01, vs. positive control.
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Fig. 58. Effect of guava extract on DNCB-induced ear thickness of Nc¢/Nga mice. Ear
thickness was measured every time before HCWE and CKS treatment. Each
value represents the mean * SD of five mice. * P<0.01, vs. negative control.

P<0.01, vs. positive control.

. ke gelAe] wuly Welukg wY AlolEsile] wd @ A

W3} 2AL

o olEy IFEA FUHE F7lE IgEYS NC/Nga vh-$29 A8 Hlste] 43 A}
DNCBell ¢J& F7td IgE %ol Foful FEEC & Fo4< A4 E3E UeUA=
(Fig. 59).
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40 - %
E
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w
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0_
-0t (mg/ml) - - 100 200
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Fig. 59. Effects of guava extract on DNCB-induced serum IgE level in NC/Nga mice. The
serum level of IgE was determined using mouse IgE specific ELISA kit. Each value
represents the mean = SD of five mice. p < 0.05, compared to the control group;

*p < 0.05, compared to the DNCB-treated group.
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Lo

o oty ¥R frko] o3 W3t = IL-10 YA FS NC/Nga vhs-2= Dol A &4
3, DNCBell ¢fsff a2 IL-10 A o] Fropnup FE2o o Fo4d S7F &
B (Fig. 60, 61).
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DNCB - + + *

Fig. 60. Effects of guava extract on DNCB-induced serum IL-10 level in NC/Nga mice.
The serum level of IL-10 was determined using mouse IL-10 specific ELISA Kkit.
Each value represents the mean + SD of five mice. p < 0.05, compared to the

control group; *p < 0.05, compared to the DNCB-treated group.

800 *
7001
E 600+
g 500 -
& 400 -
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2001
100
04
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Fig. 61. Effects of guava extract on DNCB-induced serum TARC level in NC/Nga mice.
The serum level of TARC was determined using mouse TARC specific ELISA
kit. Each value represents the mean + SD of five mice. p < 0.05, compared to

the control group; *p < 0.05, compared to the DNCB-treated group.

=

DQ

] =

ol

o olEy ¥R<Iy} e wWAHkS-o] fubo| ols] IL-49 TNF-a #dAF 2
el&t7] fell m¢~ A FA A cDNAS o] olE F2l3t3e. DNCB Fojd ¢
o] Folut FEE oa) 7AstdS (Fig. 62).
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Fig. 62. Effect of guava extract on DNCB-induced TNF-a and IL-4 mRNA expression in
NC/Nga mice. Total RNA was prepared and analyzed for the expression of TNF-
a, IL-4 and GAPDH mRNA by RT - PCR. Results shown are representatives of

five observations.

t}. Hematoxylin & eosin 94 & AW est4 WHS o] &slo] ofEd I

R oA o %3

o olE3 ¥RHo] FEHAS |
hematoxylin¥} eosin®Z @35l &1t A3} DNCBel 93] F7Hd IF =2 (9]
7t 79, My, dE 3)Y Ao FdA dF 5

o
w5z Frleh A5Fe) AFME Afol FaTAS (Fig6d).

Fig. 63. Histopathological analysis. The ears of control (A), DNCB (B), DNCB plus guava
extract (100 and 200 mg/kg C, D)-treated NC/Nga mice were excised, fixed with
10% formaldehyde, embedded in paraffin and thin sections were made. The skin

sections were stained with hematoxylin and eosin.
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A 8 A solEdE Folul HAE LAY in vitro/in vivo oFE
3 X

RSN

1. Folut 7154 AES in viro oFES] ¥R oA BA 24}

ol

7k TARC/CCL179] 4% 2 w4 Zd A}

o ¥FAe HFHE HAHL Th2 chemokme,:_z_oﬂ o]EA o= oy, chemokine &
HAAELES 24As=d #43 TARC= Th2 39 chemokinel 2 I|F-AM X G214+

A WA ZE AIHE SoA 7H=olF (Homey, et al., 2007).

o Macrophage—derived chemokine (MDC/CCL22)> TARCS ZLH&A #H = glon,
AGAE, B dZ2, AL, IFAE, WIARE Fol|l 93] wtso3. o A&
w21 oty I 5] o] AU TARCS MDC chemokine®] <ol uwjel o}E3] 3
A ol AAETty &#A dom, o5 chemokine=el |3l o] 7}A] AW Eo] =
H. Cutaneous T cell-attracting chemokine (CTACK/CCL27)= ¥ F-oA] Aejzxog
A olEd IH Y-S FHs= chemokine! (Yamashita and Kuroda, 2002).

H:l

W o

e

o B AL ol ME e B m@ olmd HRde) o4 B Wre7

S)8) Folu} olwb& £ (G-EOH), Fobul W& oee vz £3 (GF-C-EOH) 4
Fohul WE olghe ¥ (GF-EOH)Y t§ AEEAL fade. Tl dee &3
o 494 10 py/ml, Tolnp WE Ve mre BYw pohul B A9e B A%

100 pg/ml 744 AlE=de] gle AS #skls (Fig. 64).
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64. Cytotoxicity of G-EtOH, GF-C-EtOH and GF-EtOH in HaCaT cells. Cells were
treated with various concentrations of G-EtOH GF-C-EtOH, GF-EtOH for 24 h.
Cell viability was assessed using a MTT assay. "P<0.01, vs. control.

Tobul g F o] A IR Zd MEA olEy ¥FY #¥E 42 (TARC, MDC,
CTACK)®9] #dd m2= JFS =AM S, TNF-a9t [FN-yol 8] 7M€ TARC,
MDC % CTACK®| frxz @ddo] Froful o ghs F8 3} Folup Mg oghs 29 A
7 T oFEHoR FrardAS. Fobul dlere 3o A TNF-a9 IFN-yol| 93 =
7Fgl TARC, MDC ¥ CTACK®] fxxt &rdo] gako] §lole (Fig. 65).

(A) (B)
TARC TarC [ —
MDC 1 ————
CTACK ack [ ——
hs16r hsier [ ——
TNF-afFN-y -  + o+ o+ 4 INF-aflFNoy -  + o+ &
G-EtOH (ug/mL) = £ 0.1 1 10 GF-C-EtOH (ug/mL) = - 100 200
(c)
TARC
MDC
CTACK
hSi6r
THEally = % o+ w0 o
GF-EtOH (ug/mL) N = 10 50 100

05. Effects of G-EtOH, GF-C-EtOH or GF-EtOH on Th2 chemokine mRNA
expression. Cells were pretreated with G-EtOH, GF-C-EtOH or GF-EtOH and
incubated with TNF-o/IFN-y for 24 h. Total RNA was prepared and analyzed
for the expression of TARC, MDC, CTACK, and S16r mRNA by RT - PCR.
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o HaCaT A 3ol pGL3-NF-kB-Luc vectorE &A% Azl 5 Folu} wtg o ghe
(GF-EtOH)¥ TNF-a$} IFN-y& 24A1%F A2 st ¥ NF-kB luciferase activityoll thst <3
A A3, TNF-a9b IEN-yoll ojs 57te NF-kB dApdAd o] Froln g o ek

o
& w0 v% JEdon Faae (Fig 6.

I

—
L
-

NF-«B luciferase activity
(Fold of control)

0H— : : :
TNF-o/IFN-y - + + + +
GF-EtOH (pg/mL) 53 = 10 50 100

Fig. 66. Effects of GF-EtOH on the TNF-a/IFN-y-co-induced transcriptional activity of
NF-kB. Cells were transiently co-transfected with pCMV-B-gal and pGL3-NF-x
B-Luc. Four hours post-transfection, cells were pre-treated with GF-EtOH and
then treated with TNF-o/IFN-y for 24 h. Luciferase activity in the cell lysates
was then determined, normalized to B-galactosidase activity, and expressed
relative to the normalized luciferase activity in the control. Each bar represents

the mean of three independent experiments. * P<0.01, vs. TNF-a/IFN-y.

o 3 YZ o]y NF-xkB ¥z && S4s A3 TNF-a9t IFN-yoll 93 57F¥ NF-
kB p652] & Wz translocation®] Joln} wg ok E3F (GF-EtOH)e % o|&4
o8 FasdE (Fig. 67). E3, kB @de] 4o 4% TNF-agt IFN-yol <fs]
degradation ¥ o] ZAstH Folul wg og-g & (GF-EtOH)ol 93 3&5dS g2l
A5 (Fig. 68).

o o

Nucleus p65 - D RN — S —

Lamin B — ——— — — —

TNF-o/IFN-y - + + + +
GF-EtOH (ng/mlL) - - 10 50 100

Fig. 67. Effects of GF-EtOH on TNF-a/IFN-y-co-induced nuclear translocation of NF-kB.
Nuclear proteins were extracted after cells were incubated for 15 min in the
presence of TNF-a/I[FN-y and GF-EtOH and subjected to Western blot analysis
using antibodies against NF-xB p65.
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P-p65 Ser 536 — el We—— e——
P-IkB-o Ser 32/36 E]

kB ol el G TS
Actin o D G oy ol

TNF-o/IFN-y - + + + .
GF-EtOH (ug/mL} - - 10 50 100
Fig. 68. Effects of GF-EtOH on TNF-a/IFN-y-co-induced phosphorylation of NF-xB. Cells
were incubated with TNF-a/IFN-y in the presence of GF-EtOH. After 30 min, the
total cell proteins were analyzed by Western blotting using antibodies against IxB-
a, phospho-IkB—a, and phospho—p6b.

o Jofut & ok #Eo HARHERIA NF-xB 24 oFE <s}7] 93] NF-«B
inhibitor¢l JSH-232 A g dto] otEy] 79 A %<Q) TARC #FAA Ede] thet FFS
S48 . TNF-a2t IFN-yol ol&] F7te TARC iz @#do] Fopul g of gh&

¥ (GF-EtOH)¥ JSH-239] w53} FA A2l o3 3Fastads (Fig. 69).

A A=

e

TNF-a/IFN-y = + + + e
GF-EtOH (100pug/mL} - - + + -
JSH23 (20nM) - - - + +

Fig. 69. Effect of JSH-23 on TARC mRNA expression in GF-EtOH and TNF-o/IFN-y
—-treated cells. Cells were pretreated with JSH-23 and GF-EtOH and then
incubated with TNF-a/IFN-y for 24 h. Total RNA was prepared and analyzed
for the expression of TARC and S16r using RT-PCR.

o Signal transducers and activators of transcription 1 (STAT1)2 IFN-y¢ 72 Alo]E 7}
Qo] NEATe] ols) BAHHo] AAMEAA WM e zAsE Ay AAELAR
A (9). Fopnt T E oEE #8 (GF-EtOH)9 TARCY A4 # Fdz #d o
2470 2487 flekel STATIOl ta JFe 243198

o TNF-a¢} IFN-yol 9|8 S7kel STAT19 Tyr 701 7<) 14kslrt Fopup whg o gh&
9 (GF-EtOH)¢] s% o|&EA o= FHAs s (Fig. 70).
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P-STATT Tyr 701 === we— —
STAT1 — e— et G Sp—
Actin Y VY W — Sy

TNF-a/IFN-y - + + + +
GF-EtOH (ug/mL) - - 10 50 100

Fig. 70. Effects of GF-EtOH on TNF-o/IFN-y-co-induced phosphorylation of STATI.
Cells were pretreated with GF-EtOH and then incubated with TNF-o/IFN-y for

15 min. The total cell proteins were analyzed by Western blotting using

antibodies against STAT1 or phospho-STATI.

o Jolul wE olete o AAlxEAA STATI 22 oFS #¢lsr] &) STATI
inhibitor¢l AG490<& A &te] ot&Ey] ¢ AEQ TARC A dde g 4=
24359, TNF-a¢t IFN-yol 93] Z7}¢ TARC Az Hdo] Folup wg o ehs

(GF-EtOH)# AG4909] &3 FA| A glell o) Zastd+ (Fig. 71).

=]
T':

TARC

hS16r
TNF-o/IFN-y s + + + -
GF-EtOH (100ug/mL) - - + + -
AG490 (10uM) - - . 4 i3

Fig. 71. Effect of AG 490 on TARC mRNA expression in GF-EtOH and TNF-a/IFN-y
~treated cells. Cells were pretreated with AG490 (10 yM) and GF-EtOH (100
ug/ml) and then incubated with TNF-ao/IFN-y for 24 h. Total RNA was prepared
and analyzed for the expression of TARC and S16r using RT-PCR.

2 obul 7154 AF in vivo o}Ey] WHA oA T 24}

Ho A= hapten A =2 <l 1-chloro-2,4,6-trinitro benzene (picryl chloride)S ©]-&3}
S A9Her Frote oy FAE sldsta o, picryl chlorided 7%
FAE Jorg FFXAHOE picryl chloride®t Al 2 7| o= =+
—chloro 2,4-dinitrobenzene (DNCB)<E ©]-&3to Ald-ES X5, DNCBE ©]
olE¥ A IFde FH FTAE (UlE, GESU IAFAS)S #ES 5 A, of

e AaAd o5 Tl gane AP BAY

il oo oo H & o
E_O,LQLAT:E
oﬁ:.&[‘\l‘m
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KeN
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o SJEVTEY HE 2L Topul BFE FEE Ax Y

Nc¢/Nga mouse A|XE (AR7] 2 AxAH o] &)
l 1 day
1% DNCB A #] (200uf/dorsal area in acetone : Olive Oil (3:1) &vj
l 4 day
0.2% DNCB A& (200u¢/dorsal area)
9 weeks

4570 Frobuk ¥ E FE= (50, 100 mg/ml) =3
l

&

yRzz g diyd A3, =48 YA #F (H&E staining)

Hair shaving on
the dorsal region Sacrifice

1% | 0.2% DNCB |
DNCB

Ao 1 2 3 4 5 6 7 8
[ oMW AR B X

MAweeks

O 4

-1 day +1 day

Fig. 72. Schematic diagram of the experimental protocol in mice. Mice were divided into
four groups. To induction of atopic dermatitis (AD)-like immunologic and skin
disorders, DNCB was applied onto mice skin and ears. After complete removal of
dorsal hairs in area, the dorsal skin and ears were challenged with 200 ul of 0.296
DNCB solution 3 times per week for 9 weeks. DNCB was dissolved in a 3 : 1
mixture of acetone and olive oil. As soon as the challenge was completed,
GF-EtOH group was treated with lotion containing dose of 50 or 100 mg/ml (6
times per week for 4 weeks). The control and AD-treated groups were treated

with lotion without GF-EtOH. Animals were sacrificed on the day of the
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experiment (on 64 days after first applying the DNCB) (Figure 4). Blood was
collected from the vena cava and the right ear was excised and subjected to
histopathological examination. Each group consisted of five mice.
o Tolrl wE ARS) HAF Az Tol BE AR E¥E AWV FF5z Awe] A%
& 7o Abnso], olgs o] A%

e

A 9 (T %)
Jolul WM E AR 50, 100 mg/mL
Z 2ol & A 2] 2(400) 40
o g% 30
A A+ Zhek
ER 100

7b olEd FE EH9 NC/Nga vh$zolAde Fuh &3, 1z 59

dermatitis scoring 23 43

o olEd Wi FREWeA Tolul Wi Amol oF olEs WY oA AHE S48
7] A vk oA o) B B, A5 FA, 93 AL Ae 5o AHE SR

o DNCBel| 98 ¢}lEw w5dd fubo] o3 NC/Nga w929 AFo] 7hastaon, Fof
vl dkg AR Al od] w29 A Fol ﬁ%ﬂ‘iﬁ% (Fig. 73). &3k DNCBe 93} =
bl A FAE Folul wE Am Ad o) FASUS (Fig. T4

30 4 'I

25

204

Body weight (g)

15 T
SFLOtH = A= (mg/ml) - - 50 100
DNCB = =3 fe i

Fig. 73. Effect of GF-EtOH on DNCB-induced body weight of Nc¢/Nga mice. The
DNCB-induced body weight was measured by weighting balance. Each value
represents the mean + SD of five mice. p < 0.05, compared to the control

group; *p < 0.05, compared to the DNCB-treated group.
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Fig. 74. Effect of GF-EtOH on DNCB-induced ear thickness of Nc/Nga mice. Ear
thickness was measured every time before GF-EtOH treatment. Each wvalue
represents the mean + SD of five mice. p < 0.05, compared to the control

group; *p < 0.05, compared to the DNCB-treated group.

Uomhes BgelAe] BA welwkg fd AolEslele] WA W Ay
SEREN

o olEy I|EA fFHE F7lE [gEYS NC/Nga w9229 3* st SAe 4y
DNCBell 9J3] =
(Fig. 75).

3600-

3000
£ 24001
o

=

= 1800-

=
12004
600+
0
JOtHF SEA|E (mg/ml) - : 50 100
DNCB - + + +

Fig. 75. Effects of GF-EtOH on DNCB-induced serum IgE level in NC/Nga mice. The

serum level of IgE was determined using mouse IgE specific ELISA kit. Each
value represents the mean + SD of five mice. p < 0.05, compared to the control

group; *p < 0.05, compared to the DNCB-treated group.
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o olEy ¥FH el o) Wty = IL-10 A FS NC/Nga ok A A gt 2
3}, DNCBell o] Za¥ IL-10 A =Fel hsl] Foput E Alss o] gl (Fig.
76).

JotHp 2BHAIR (mgiml) - : 50 100
DNCB - + + -

Fig. 76. Effects of GF-EtOH on DNCB-induced serum IL-10 level in NC/Nga mice. The
serum level of IL-10 was determined using mouse IL-10 specific ELISA kit. Each
value represents the mean = SD of five mice. p < 0.05, compared to the control

group; *p < 0.05, compared to the DNCB-treated group.
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Z,
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wg)
=
lo

o oley ¥{Y Fi=E F7tE IgE A FS vk~
3 Z719 IgE A @o] Folul ME AlE % gFEHOR A= AL 3 4 g

A= (Fig. 77).

TARC (pg/ml)
B
o
=

2004
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SFOtHE Z=E AR (mg/ml) = = 50 100
DNCB - + + +

Fig. 77. Effects of GF-EtOH on DNCB-induced serum TARC level in NC/Nga mice. The
serum level of TARC was determined using mouse TARC specific ELISA kit.
Each value represents the mean = SD of five mice. p < 0.05, compared to the

control group; *p < 0.05, compared to the DNCB-treated group.
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o olE¥ R 7

ek frgrell o8 IL-49F TNF-a frdzk dde wsts g
Aet7] SAal w2 71 AN DNAS o] o5 #<lss. DNCB Fold o3
IL-49t TNF-a 334 @do] Fropup a Almel o] #Zaskls (Fig. 78).
TNF-a
IL-4
GAPDH
TOHHF EA|Z (mg/ml) - - 50 100

Fig. 78. Effect of GF-EtOH on

DNCB
DNCB-induced TNF-a and IL-4 mRNA expression in

+

+

+

NC/Nga mice. Total RNA was prepared and analyzed for the expression of TNF-
a, IL-4 and GAPDH mRNA by RT - PCR. Results shown are representatives of

five observations.

tF. Hematoxylin & eosin @4 5 =224 WS o] &35t ofEy] I
Bl o)z o]E =3
o ofEy yRo] FHEAS W w2 IR A WstE #F6H] S5t mhe-s AE
hematoxylin®} eosin®Z HA3slo] &1st Az DNCBel 93] F71d & %2 (215H
Z+d, 29, Y, A= 3)H JIFAA GFAE H&Eo] Folut HE Als §E oE
Aog JRzAY FAd NIFo AFAE HFo| FAeAS (Fig. 79)
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(A) (B)

(C) (D)

Fig. 79. Histopathological analysis. The ears of control, DNCB, DNCB plus GF-EtOH (50
and 100 mg/mL)-treated NC/Nga mice were excised, fixed with 10%
formaldehyde, embedded in paraffin and thin sections were made. The skin

sections were stained with hematoxylin and eosin.
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Fig. 80. Procedure for preparing of concentrate from traditional herb.
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t FHE AAE FdolEy A AAEH Aok &= 2 w5
(1) g ABokA) 559 =
7hH 7299 = B 5
FEWH
FEezx14 80T, 517k
g Ikg
md 5000me
F&2 7
m 2850ml,
Brix 23.4
pH 5.27
TE 6.66
T&F 20 42 A2 5%
&5 x4 60C, YT F
ml 975ml
Brix 40
pH 5.27
—>
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g kg
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() Azo] 2% 9 53
SR
=2z z 7 80C, 5A1 7t
g 1kg
mé 5000me
3233
m 3100me
Brix 24.5
pH 5.47
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mé 1030me
Brix 40
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ohoAEE N v, 289, Ax2TA

(1) oty 7Hd =€ 7ie

& AEHRZESR) (%) H] 3L
YA 5 00 Solvent
Disodium EDTA 00 Preservative
Glycerine 00 Humectant
A Allantoin 00 Skin Conditioning Agent
Butylene Glycol 00 Emulsion stabilizer
Betaine 00 Viscosity Agent
Carbomer 00 Viscosity Agent
Bees wax 00 Bulking Agent
Cyclomethicone 00 Skin Conditioning Agent
Camellia Oleifera seed oil 00 Skin Conditioning Agent
Almond Oil 00 Skin Conditioning Agent
Stearic acid 00 Surfactant Cleansing Agent
Polysorbate 60 00 Thickener
B Stearyl Alcohol 00 Emulsion stabilizer
Shea Butter 00 Skin Conditioning Agent
Squalane 00 Skin Conditioning Agent
Jojoba Oil 00 Skin Conditioning Agent
Tocopheryl Acetate 00 Skin Conditioning Agent
Glyceryl Stearate and PEG-100 Stearate 00 Emulsifying Agent
Lecithin 00 Skin Conditioning Agent
Microcrystalline wax 00 Bulking Agent
C Triethanolamine 00 Bulking Agent
Hyaluronic acid 00 Skin Conditioning Agent
Jolutel HI A E 00 Skin Conditioning Agent
D Portulaca Extract 00 Skin Conditioning Agent
Calendula Extract 00 Skin Conditioning Agent
A7 A FEE 00 Skin Conditioning Agent
gty ol 00 Skin Conditioning Agent
E Methyl Paraben 00 Preservative
Phenoxyethanol 00 Preservative
[Al=39]
1 Aol AE&S 7hoel F9dskal 70C= 7F2ste] &3 gt
2. B d85E BxrtvtolA &afste] Aol Tt fshetth
3. CHe 95 E AN T3ttt
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(2) ob=y] 744 Wiy =4 i

2 5P (HEH) 7 (%) H] 31
A 00 Solvent
Disodium EDTA 00 Preservative
Glycerine 00 Humectant
A Allantoin 00 Skin Conditioning Agent
Butylene Glycol 00 Emulsion stabilizer
Betaine 00 Viscosity Agent
Carbomer 00 Viscosity Agent
Bees wax 00 Bulking Agent
Dimethicone 00 Skin Conditioning Agent
Camellia Oleifera seed oil 00 Skin Conditioning Agent
Jojoba oil 00 Skin Conditioning Agent
Isopropyl Myristate 00 Surfactant Cleansing Agent
B Polysorbate 60 00 Thickener
Cetyl Alcohol 00 Emulsion stabilizer
Shea Butter 00 Skin Conditioning Agent
Squalane 00 Skin Conditioning Agent
Tocopheryl Acetate 00 Skin Conditioning Agent
Glyceryl Stearate and PEG-100 Stearate 00 Emulsifying Agent
C Triethanolamine 00 Emulsifying Agent
Hyaluronic acid 00 Skin Conditioning Agent
Tobute B E 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
b Calendula Extract 00 Skin Conditioning Agent
Aloe Extract 00 Skin Conditioning Agent
Faukg ol 00 Skin Conditioning Agent
Methyl Paraben 00 Preservative
b Phenoxyethanol 00 Preservative
(Al =9]
L A%e) 4R shotel £515kn 70T sheste] 8@,
2. B 9855 nzrivtelA &alsto] Adel Fiske] F3kgt
3. CHo 9mE Agel T
4. D, Bd& wAA oz Fete] wwt Egbstal, 30T7HA W@2bste] o gste] wjE gt

=
(150™IH o 3£ AFE)
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(3) olEy /A F=d4
s dEHEAEHE) (%) H| 31
A A5 00 Solvent
Disodium EDTA 00 Preservative
Butyl Hydroxy Toluene 00 Emulsion stabilizer
A Glycerine 00 Humectant
Allantoin 00 Skin Conditioning Agent
Butylene Glycol 00 Emulsion stabilizer
Cocamidopropyl Betaine 00 Viscosity Agent
Betaine 00 Viscosity Agent
Lauric Acid 00 Surfactant Cleansing Agent
Myristic acid 00 Surfactant Cleansing Agent
B
Stearic acid 00 Surfactant Cleansing Agent
Isostearic acid 00 Surfactant Cleansing Agent
C Potassium Hydroxide 00 pH Adjuster
Lauramide DEA 00 Surfactant Cleansing Agent
D
Acyl Glutamate 00 Surfactant Cleansing Agent
Olive Oil 00 Skin Conditioning Agent
E Tocopheryl Acetate 00 Skin Conditioning Agent
Shea Butter 00 Skin Conditioning Agent
Jolutel B3 E 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
F Calendula Extract 00 Skin Conditioning Agent
Beta-Glucan 00 Skin Conditioning Agent
Faukg ol 00 Skin Conditioning Agent
G Methyl Paraben 00 Preservative
Phenoxyethanol 00 Preservative
H BT 00 Fragrance
(A =]
1. Aol 4&E 7hrtell Fdstar 70C=E 7238t &3fghoh
2. Bo 82 nEbvhl A §alste] Aol FYah
3. CHY ARE o] FATOl §aHstel Ade] FYstel Hatwnt
4. D, E F, G, H 4= T4kl unk &3star, 30Tl wi=3ghet
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(4) oty 74 wiyIalA spE

A 459 HES) (%) H] 31
A A5 00 Solvent
Disodium EDTA 00 Preservative
Glycerine 00 Humectant
Allantoin 00 Skin Conditioning Agent
Sodium Laureth Sulfate, EO 3moles 00 Surfactant Cleansing Agent
A Disodium Laureth Sulfosuccinate 00 Surfactant Cleansing Agent
Disodium Cocoamphodiacetate 00 Surfactant Cleansing Agent
Lauric acid 00 Surfactant Cleansing Agent
Myristic acid 00 Surfactant Cleansing Agent
Cocamidopropyl Betaine 00 Viscosity Agent
PEG-7 Glycerylcocoate 00 Emulsifying Agent
Cocamide DEA 00 Surfactant Cleansing Agent
B Shea Butter 00 Surfactant Cleansing Agent
Olive Oil 00 Skin Conditioning Agent
C Potassium Hydroxide(85%) 00 pH Adjuster
Tolutdl HIxAAE 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
D Calendula Extract 00 Skin Conditioning Agent
Beta-Glucan 00 Skin Conditioning Agent
gty o 00 Skin Conditioning Agent
Methyl paraben 00 Preservative
E Phenoxyethanol 00 Preservative
Z3tekg 00 Fragrance
[A =]
1. Aol A& 7hvbell F¢sta 70C= 7h23ke] &3) gt
2. BYSl 988 wastvhold galstel Aol T dh
3. CHe 955 Ao AHAlFd &3}13}04 A%l lEr =

4. D, S a8 o2 Flshe] i
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(5) olEy] 7|4 mpEnpx gt

2 5P (HEH) 7 (%) H] 31
A 4 00 Solvent
Disodium EDTA 00 Preservative
Glycerine 00 Humectant
Allantoin 00 Skin Conditioning Agent
Sodium Laureth Sulfate,EO 3moles 00 Surfactant Cleansing Agent
A Disodium Laureth Sulfosuccinate 00 Surfactant Cleansing Agent
Disodium Cocoamphodiacetate 00 Surfactant Cleansing Agent
Butylene Glycol 00 Emulsion stabilizer
Ethylene Glycol Distearate 00 Surfactant Cleansing Agent
Acyl Glutamate 00 Surfactant Cleansing Agent
Cocamide DEA 00 Surfactant Cleansing Agent
B Shea Butter 00 Surfactant Cleansing Agent
Olive Oil 00 Skin Conditioning Agent
Citric acid 00 pH Adjuster
¢ Sodium Citrate 00 pH Adjuster
Fomtdl B 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
D Calendula Extract 00 Skin Conditioning Agent
Beta-Glucan 00 Skin Conditioning Agent
gaulg o 00 Skin Conditioning Agent
Methyl paraben 00 Preservative
E Phenoxyethanol 00 Preservative
Zsrekg 00 Fragrance
(Al =

]

1 Ao AE<= 7hvtel F9ista 70T 2 723}

2. Be] da5E BxrtvtelA &afste] Al £

3. CRe AmE &2 ATl

4. D, EdS ¢AHem Flsto
(150™I A o33 AFE)

Wy E@sha, 3

g5t Aol Er

.

u}.

R ERET )
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(6) oty 7HAd AFF TN

2 dEHAEES) (%) H] a1
A 5 00 Solvent
Disodium EDTA 00 Preservative
Glycerine 00 Humectant
Allantoin 00 Skin Conditioning Agent
Sodium Laureth Sulfate, EO 3moles 00 Surfactant Cleansing Agent
Ammonium Lauryl Sulfate 00 Surfactant Cleansing Agent
A Disodium Cocoamphodiacetate 00 Surfactant Cleansing Agent
Polyquaternium-10 00 Emulsifying Agent
Polyquaternium-7 00 Emulsifying Agent
Sodium Coco PG-Dimonium Chloride o
Phosphorus 00 Emulsifying Agent
Propylene Glycol 00 Humectant
Ethylene Glycol Stearate 00 Humectant
Alkyl Polyglucoside 00 Humectant
Cocamide DEA 00 Surfactant Cleansing Agent
B Dimethicone 00 Surfactant Cleansing Agent
Silicone Emulsion 00 Surfactant Cleansing Agent
Citric acid 00 pH Adjuster
¢ Sodium Citrate 00 pH Adjuster
TFoputd B3 E 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
D Calendula Extract 00 Skin Conditioning Agent
Aloe Extract 00 Skin Conditioning Agent
gty o 00 Skin Conditioning Agent
Methylchloroisothiazolinone )
/Methylisothiazolinone 00 Preservative
E Hydrolyzed Keratin 00 Preservative
Z35tekn 00 Fragrance

[A =44
1. A%

3. Cel «
4. D, & A4

o] GAel galste]l Aol F
o= [
(150w o] I3 AF-8)

1
AES
2. B 988 Rzrlulda] £38e] AN T3
A8 = sk}
Fdste] wwk 23sta, 30C7HA] Wzbsle] o ste] u) &gkl

.
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(7) ot 714 | i

A 459 HEY) (%) H] 31
A A 00 Solvent
Disodium EDTA 00 Preservative
Glycerine 00 Humectant
Allantoin 00 Skin Conditioning Agent
A Butylene Glycol 00 Surfactant Cleansing Agent
Cetrimonium Chloride 00 Surfactant Cleansing Agent
Behentrimonium Chloride 00 Surfactant Cleansing Agent
Polyquaternium-10 00 Emulsifying Agent
Hydroxyethyl Cellulose 00 Emulsifying Agent
Camellia Oleifera seed oil 00 Skin Conditioning Agent
Jojoba oil 00 Skin Conditioning Agent
Isopropyl Myristate 00 Surfactant Cleansing Agent
Stearyl Alcohol 00 Thickener
B Cetyl Alcohol 00 Emulsion stabilizer
Shea Butter 00 Skin Conditioning Agent
Squalane 00 Skin Conditioning Agent
Tocopheryl Acetate 00 Skin Conditioning Agent
Glyceryl Stearate and PEG-100 Stearate 00 Emulsifying Agent
c Citric acid 00 pH Adjuster
Sodium Citrate 00 pH Adjuster
Jobulel B E 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
D Calendula Extract 00 Skin Conditioning Agent
Aloe Extract 00 Skin Conditioning Agent
g kg ol 00 Skin Conditioning Agent
Methylchloroisothiazolinone i
) i ] 00 Preservative
/Methylisothiazolinone
E
Hydrolyzed Keratin 00 Preservative
Silicone Emulsion 00 Fragrance
(A z 9]
L A%el s 7kl Fsha 70C= 7heste] &8t
2. B4 98E Rasbvbol A Gafstel A%l FIstel # 3tk
3. CY 955 AT AAF &kl A T s
4. D, S ¢4 o2 Fdste] wwk &3skal, 30 C7HA] Wzhste] of fato] wj&=3ho).

=
(150™I+ o 3£ AHE)
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(8) oty 7HAd Wl JhE

2 8P (HEH) 7 (%) H] 31
A A <= 00 Solvent
Disodium EDTA 00 Preservative
Sodium Metabisulfite 00 Humectant
A Allantoin 00 Skin Conditioning Agent
ButylHydroxy Toluene 00 Humectant
Betaine 00 Humectant
Lauric Acid 00 Surfactant Cleansing Agent
B Myristic acid 00 Surfactant Cleansing Agent
Stearic acid 00 Surfactant Cleansing Agent
A 5 00 Solvent
¢ Potassium Hydroxide 00 pH Adjuster
D Triethanolamine 00 pH Adjuster
Olive Oil 00 Skin Conditioning Agent
E Glycerine 00 Humectant
Shea Butter 00 Skin Conditioning Agent
Jolutel HI A E 00 Skin Conditioning Agent
Portulaca Extract 00 Skin Conditioning Agent
F Calendula Extract 00 Skin Conditioning Agent
Beta-Glucan 00 Skin Conditioning Agent
Faukg of 00 Skin Conditioning Agent
G Octylmethoxycinnamate 00 Viscosity Agent
H Cocamide MEA 00 Viscosity Agent
[Az" ]
L Al A 7hvtel Fdeta 70T 7h2ske] Sei gt
2. BYY 9RE Rzt A §aste] Adel FAw
3. CZel dus &alste] Aol Tk, DS Fdstol Hsgh
4. E, F, G, H &5 T8t mrk &39kstar, 55 - 60Cel &= Fof JeE =tk
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Sample(g)

Ingredients

1% 1.5% 2.0% 2.5%

0%

267 265.5 264 262.5

270

Plain yogurt

Guava leaves concentrated

7.5

4.5

extracts(25brix)

25 25 25 25

25

Maltitol
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HE w2 A7 skivk(Table 24).
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X
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fr
2
BN

Table 24. &< =], &
Ingredients Contents(%) Function
Plain yogurt 38.5 Main ingredient
Guava leaves concentrated o
i 15 Antiatiopic agent
extracts(25brix)
Maltitol 8.3 Functional sugar
Honey 1.7 Sweet flavor
4) FLHA], FE5 LF2E JE AAF
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Y W Ry Azl AGHE J15H BFaAE

A A} @A AR FA AT B AFZALE AN

zagel FAe B A8 ok o Az Bw A7k wE

2 geete] Axstglor] Bt Aol whel Table 259 ol WA Ik 200gE 7 FOR
Z42ke] Wi R 570e) sample A3t

stk FeelA, 393 ofo

y T w =% 3
Samples(g)
Ingredients
0% 0.5% 1.0% 1.5% 2.0%
Non fat milk powder 11 11 11 11 11
Whole milk powder 6 6 6 6 6
Fresh cream 8 3 3 8 8
Sorbitol 11 11 11 11 11
Mix ice cream Refined sugar 22 22 22 22 22
base powder Carrageenan 002 002 002 002 002
Refined salt 0.02 0.02 0.02 0.02 0.02
Guar gum 0.6 0.6 0.6 0.6 0.6
Mono glyceride 0.2 0.2 0.2 0.2 0.2
Vanilla flavor 0.3 0.3 0.3 0.3 0.3
Guava leaves powder 0 1 2 3 4
Water 14086 139.86 13886 137.86 136.86
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() LA, dAT otelxaHe] HFT wiwd R 2EY g

Table 26. &<e#], FHF otol=age] HF x5

Ingredients Contents(%) Function
Non fat milk powder 11 Main ingredient
Whole milk powder 6 Main-ingredient
Fresh cream 8 Main-ingredient
Sorbitol 11 Main-ingredient
Mix icecream Refined sugar 22 Main-ingredient
base powder Carrageenan 0.02 Stabilizer
Refined salt 0.02 Sub-ingredient
Guar gum 0.6 Stabilizer
Monoglyceride 0.2 Emulsifier
Vanilla flavor 0.3 Flavor
Guava leaves powder 2 Anti—atopic substance
Refined water 138.86 Solvent

(4) FLeA, FAT ofol==ad WEAF
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Table 27. &<# A, FdF F7]9 widnl &

Samples(g)
Ingredients
0 1.0%% 2.5% 4.0% 5.5%
Guava leaves
0 4 10 16 22
powder
Flour 200 192 186 180 174
Slice amond 40 40 40 40 40
Butter 100 100 100 100 100
Sugar 60 60 60 60 60
Baking powder 2 2 2 2 2
Salt 2 2 2 2 2
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Table 28. <& #], g5 F719 HE LEY
Ingredients Contents(%) Function
Guava leaves powder 2.5 Anti—atopic substance

Flour 46.5 Main-ingredient
Slice amond 10 Flavor enhancer
Butter 25 Main-ingredient

Sugar 15 Sweet flavor

Baking powder 05 Sub-ingredient

Salt 05 Sub-ingredient

4) L&A, FAdS ALAFF ) HEAF
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Table 29. &<e ], &S Ho| wigdnl &

Samples(g)
Ingredients
0% 1.2% 2.4% 3.6% 4.8%
Rice powder 200 197 194 191 188
Guava leaves powder 0 3 6 9 12
Sugar 28 28 28 28 28
salt 2 2 2 2 2
Water 20 20 20 20 20

131 -



§l_

Al

PN
T

g A7l Folul 9 2

3)
HAA 7FE, A2 40x40cm 2]

|, @5 "o AxzwdE Fdsty] 98 NAdr] Azl wep 2s 3

1=
Ru

aF At

23

FaL 23]

J|

A A

Fo] 40mesholl

=
=
J|

Fel 3023 &7]

=] =
™1 ©

+

%1-

X

il

ol
Bjm

~

i
Lo

T

W

w-

stainless steel Al

H

20x20x2cme A7) 2 g Mo g

fusel

2)

ﬁo
Jo
&

o)

Ny
o
K

B

&+

# 23]

=]
RN

)

Zl 12hours

A 33
B

AL A=z

L)

©
is
Wi
Pl
=
B=EN N
s 3
Lo Ot W
m_
U
7 X E X
< g =
£ o 5
S SN 0o
<t <t — AN
it —~ o
T ) ®
= Njo 70

, A BH15-20T

Z 2 AR

A,

&}

Fig. 84.

- 132 -



) L&A, Fds 4
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A3} Fopu} 9 7
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e 2 28

o

2 Uehy el A, dds "o HF wigrE d8 A tH(Table 30).
Table 30. &&elx], dds " HF L&
Ingredients(g) Contents(%) Function
Rice powder 78.8 Main-ingredient
Guava leaves powder 1.2 Anti-atopic substance
Sugar 11.2 Sweet flavor
salt 0.8 Sub-ingredient
Water 8 Sub-ingredient

(4) LA, &4

o|\
g
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(1) 71542 E HA71E-8 Foln} 9 =2

FR3reko] 10% olstE dE X gund Foput S Este] A I

v, A ES Table 319 H &2 E338te] 95CoA 2417 7Fdsle] Ao WPzts
% 60%9 7oA 30rpme=

Table 31. Topnte] Wg 5590 vjghn] &

Ingredients(g) Contents(%) Function
Sugar 3.5
Ginger 0.68
Cinnamon 0.35
Shell powder 1
Guava leaf 30
Water 64.47
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ok Aol AEst viwd, xEY, AxXE
(1) 95 7| =4 2 da(=d)e] 7

(7h) 7154 =Ael A W

dEH(HES) &= (%) H] 31
Shea Butter 00 Oil-base
Evening Primrose oil 00 Oil-base
A Jojoba Oil 00 Oil-base
Sweet Almond oil 00 Oil-base
wheat germ oil 00 Oil-base
Emulsifying Wax 00 Emulsion stabilizer
’ Olive Wax 00 Emulsion stabilizer
C Camomile Floral water 00 Water-base
Lipidure PMB 00 Additive
Propolis Extracts 00 Additive
Centella Asiatice Extracts 00 Additive
Vitamin E 00 Additive
D
Grapefruit Seed Extract 00 Additive
Camomile essential oil 00 Additive
Lavendula officinalis 00 Additive
Tea Tree essential oil 00 Additive
Tofut 9 g FEEE 00 Skin Conditioning Agent
5 Sl okA] dysEE 00 Skin Conditioning Agent
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[ Az=3H ]

A =
v
k-3 )3 €« A= A(Oil-base) Azs 1
v
st g3 « | 2= 65C
v
v
o d} €« AZF 15~20%
v
= st < i%i;(];gl}ulg% stabilizer) Mz 3
v
2 g} < AIZE 102
v
WV
A= A7} « | g2 E "
v
gz c | 2= 20c
WV
A E o
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(th 71574 da(a=)e] A=A uigh

dEHAHEH) (%) H] 1
Calendula officinalis Oil 00 Oil-base
Jojoba Oil 00 Oil-base
Shea Butter 00 Oil-base
A Evening Primrose oil 00 Oil-base
Hempseed Oil 00 Oil-base
Bees Wax 00 Oil-base
Vitamin E 00 Additive
Camomile essential oil 00 Additive
. Lavendula essential oil 00 Additive
Tea Tree essential oil 00 Additive
Tolnl 9l WtE T E 00 Skin Conditioning Agent
y stk kA drrEE 00 Skin Conditioning Agent
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[ Az=3H ]

]
a2

A3 A(Oil-base)

Axrzs 1

2% 70°C

fok
a2

A3 B(Additive

Azs 1% =

Axz 2

L

A7t 15~20%

CERCH

L

A= C A7t

20°C77HX]
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(2) F49<5 7l n=E T

EEREY

A dEHAFAEE) (%) H| 11
Tea Tree Water 00 Water-base
A
Aloe Water 00 Water-base
B Olive liquid 00 Emulsion stabilizer
Menthol 00 Additive
Licorice Extract 00 Additive
Centella Asiatica 00 Additive
Houttuynia Cordata Thunb Extracts 00 Additive
C
Anhydrous Ethanol 00 Additive
Tea Tree essential oil 00 Additive
Lavendula essential oil 00 Additive
Geraniumessential oil 00 Additive
Tolul ) HEFEEHE 00 Skin Conditioning Agent
D
Sl ekAl dysEHE 00 Skin Conditioning Agent
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[ Az=3H ]

Mo
o

A= A(Water-base)
Menthol %7}

N
#
e
o
o

SES=g!

== 60°C

A= B(Emulsion stabilizer)
Ax= 1k &9

Jo
e

Azs 2

>
=
)
Me

Mok
o

A3 C(Additive)

Axzs 29 2

R
]
*

Alzz 3

L

A7t 15~20+%

CER-H

Y& D A7t

20°C
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A 10 A gobEy) gL FAZF AN ALAF] 43d B 2

1 obul o 28 715 AF)

3}

wsnsl, 71EE Bk R AF 74

(~

7 obES) AA Fohuh @ BPzAEE 14 WAy Bt

vl o [e]

Tolrl 9 B A ES Tween 80/ saline(1:99, u/v)ol = patcholl A4l % 1x1 inch H
E QA T 149S AAFste] =59 F2HA17]a 24h, 48h, 72h &<t W A|ste] feto=w -z g
A3} gk Rk vEg-o] YERA] ggton = mbe) dE Falgk Aoz ERlEATHTable 34).

Table 34. 7-otutel B2 =9 124 A=A index(P.I1I)

25 #4 A ZH(hour) " A
24 0
Fohuty Bz E 43 0
72 1
%P L1 =4/4=1

P. L L+ HA 0, Ha 83| Ho] Table 359 #°] 370¢] ?

oz FE3H
Table 35. SHdA o 9%k 12+ A4 index
oFA A TR 12} A=A index
okt 25 & 0~ 2
T A= 3~5
&k A& 6 ~ 8
ol A= wFof ?OPHP o) Btz AEL olEd el ddy yREA(S A E VE
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8% Mk AlAELS s shdE dEarAd wEk ZF AEE 4, 3, A, pH, vA
B AT AFEPAE s AFE 7= 4S gysith
(1) o}&y] 7/Hd =+
A& 78 olE¥ A AH
Az A} 2009. 12. 22. Ak 60 ea £ 65 g
Al g AR} 2009. 12. 26.
AANH % 100 g ANH A Az A H 8 H Rand(.)m
sampling
A= NE7= 2 7 W) a1
3% FgMe] R A =y
3 Eol# (5 FH va) g
SR 45C 3¢ ol <A &=y
p H 6.0 + 1.0 &=y 10% &
u| A = 100 cfu/g °l3t Zay
Ec=t 25,000 - 65,000 c.p.s =] gt 25 C
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(2) o}E3] A wr A

A& 78 ol2y] A nir)=A
A zxd = 2009. 12. 23. Ak 60 ea &% 200 g
Ad A=At 2009. 12. 28.
AR Z 100 g AAFE | AR | Adwy | onm
sampling
ANBEE A - 7E 2 7 H] 3L
3 e By 24 &
&3 Solf (¥ vla) A5t
73 45C 39 o] <A A e
pH 6.0 + 1.0 2 5} 9] ol
1) Ay & 100 cfu/g o3} iy
oI 3,500 ~ 8500 c.p.s 2 gt 25 C
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A& 78 olEy] AN EFANA
Az} 2009. 12. 28. A 57F 60 ea % 140 g
Al d LAt 2009. 12. 31.
ZEEEE: 100 g EEE S Az | ARy | ondom
sampling
AT E AR 7E 2 7 H] 31
32 Faxe BEEY HAgAg A%t
&4 EolF] (FFF3 vla) A%
A A 45C 39 o] <HA A%t
pH 9.0 + 1.0 2 &t 2] ot
] Ay & 100 cfu/g ©]3} 2%
A= 5,000 - 15,000 c.p.s 2 %} 25 C
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(4) o} &3 /fA wlt] =4 A

Al &3 olEy 7|A wit]E A
Az} 2009. 12. 18. A 57F 60 ea £ 200 g
Al d LAt 2009. 12. 24.
ZEEEE: 100 g EEE S Axa | ARwy | ondm
sampling
AT E AR 7E 2 7
32 g BREY HAgda A%
a3 Eol3 (F&F3 vlw) A%
A A 45C 39 o] <HA A%t
pH 9.0 £ 1.0 A 5}
] Ay & 100 cfu/g ©]3} A%
H = 2,500 - 6,000 c.p.s 2 5} T
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(5) ot=y] 744 whEHEA

A& ohEF] | npEnks
N EIR 2009. 12. 17. A 60 ea £ 200 g
Al d LAt 2009. 12. 24.
ZEEEE: 100 g EEE S Axa | ARwy | ondm
sampling
ANEFgE AR 7E 2 7
37 Fae BRy A &
%3] S0l (RFEF vla) =)
A 45C 39 o] <A e
pH 60 + 1.0 2 &)
] Ay & 100 cfu/g ©]3} 2%
H = 2,500 - 6,000 c.p.s 2 5} T
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6) obES AH AF

A& o}l £ s AFFE
Az} 2009. 12. 21. A 57F 60 ea £ 20 g
Al d LAt 2009. 12. 24.
ZEEEE: 100 g EEE S Axa | ARwy | ondm
sampling
AT E AR 7E 2 7 H] 3L
3% g BREY HAgda A%
3 Eol3 (F&F3 vlw) A3k
A A 45C 39 o] <HA A%t
pH 55+ 1.0 = g A
] Ay & 100 cfu/g 3} A%
q = 3,000 - 7,000 c.p.s 2 g 25 C
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(7) olE3 7 A~

A& olEw A A
Az} 2009. 12. 21. A 57F 60 ea £ 20 g
Al d LAt 2009. 12. 24.
ZEEEE: 100 g EEE S Axa | ARwy | ondm
sampling
AT E AR 7E 2 7 H] 31
32 Faxe BEEY HAgAg A%
&4 EolF] (FFF3 vla) A%
A A 45C 39 o] <HA A%t
pH 50 £ 1.0 = g A
] Ay & 100 cfu/g ©]3} 2%
A= 3,500 - 7,500 c.p.s 2 %} 25 C
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(8) o}EF] 7|4 vl

A& otET] A B
N EIR 2009. 12. 24. R A= 7F 60 ea £ 10 g
Al d LAt 2009. 12. 28.
ZEEEE: 100 g EEE S Axa | ARwy | ondm

sampling

A= A @7 # 2 7 H]

3% gpale] Frd g 2

R o3 (REEH v 2%

obg4 | 45T 39 o A A%

pH 100 + 1.0 2 & 10% =&

H A= 100 cfu/g ©l3} g
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. olET] MM WEAE A 5E 24}

S|
A
A 7NEE 5 6749 FHor viro] JErs BleAnk okEd AA ngAEe MR x

Table 36. Acceptance of anti—atopic skincare products

Bubble Body Cream Body Form

i Ri . )
g STHD | SEINTS 1se bath  Cleanser lotion  cleansing

Color 0.8t04 5702 5604 58+0.2 56+0.2 54+02 57402 @ 5.610.2

Fragrance 6.1£03 6.1£0.2 59+0.2 6.2+04 6.1£03 58+0.2 6.0+0.3 6.3£0.2

Touch 6.1£0.3 6.2+0.2 59+03 6.3+0.3 6.2+0.2 6.0£0.3 6.2+0.2 6.3+0.3

Shining 6.6£0.2 6.6104 6502 6.2+02 6.1+03 6.3+04 6403 6.1+0.1

Skin
hydration 6.7£0.2 6504 59+04 6.7£0.1 65+0.3 6503 6.6£04 6.4+0.2
effect

Overall 6.6£0.2 6.2+03 6.2+03 64+0.2 62402 6.1£03 63103 6.3£0.2

1. *x1~ 7 scale : 7, very acceptable

1, very unacceptable

4, &70, AR AR d5e Aor yeoy A% A5 gobnk <

gojx= Aor HrpEAY. AAHA 7

- 154 -



2. Fobnte]

1 7l olEsy] A ulgA

® AAE T3

)

—_
file)

el

A 3F M

s

THEZ

H7 ‘=Y (noni) =

2 ¢

=

2

o

A

al

N

&

T
= e
Y
AO
G 8
oo o
% .
RO Mm_nsn B o T
|\ G ~~y ‘BH =
E__n ,WLX\N;Q._,PO ™~
T 20 9 ° y
U -
CEETRE T
TOH T T
il S S T 1 i
BEBE XK ®E T
Q
<
g Bz
o =
: >
wﬁ m W = 8
X 2 - 5 C
o S.w.m dm&m
s 2=2 ., 2 g
t.nmm.lec
S #2EEES
H_rL ;Inﬁ‘l_,_Al _Z TU
X va_,nHMquMMiﬁ
Mm H %o of Ar 7 ol N
= £ £ £
Pl S| 8| ¢ 8
Xl P a| =2 3| P a
| .9 = 9 = 9
an) an] an)
<
X
~o o ~o OF
™ b | ™ w | &
LI
o B A R
mi
M A Moo
—_
jang

ﬁo

Jo

o

o] i 24hour 743 ¥

=]
=3

TA A ol

__OF

0SS

A

T

o= v,

T R] A

24hour gt & m{x| A7

- 155 -



[oF=d] 74 w]-8-A5]

Ag A 24hour Z & T{R] A|A A AA S 1AZF gt

Fig. 87. Evaluation of Skin irritability for patch test.

o AEY $3ol e BEPst 2 SAAET] H@

FA FAE 5% Brke] Fel wek FAAED ABAEL Musn zFol4d e

o Awg 5o AAaolA 2@l BAn PR FAA B 42 A

#7), R uEH, AAA EE, ks FH4S Fof 64 AW
4

=
& AAE A3} Table 373 2Eo] Alite = A3t A9 AR

Table 37. Sensory evaluation of noni product and atopic skincare product

Sensoty Soap Form Cleansing Body Cleanser
parameter Control Sample Control Sample Control Sample
Color 450 5.30 5.10 5.80 5.30 5.70
Fragrance 5.10 5.10 5.20 5.20 5.30 5.40
Touch 5.20 5.40 5.40 5.50 5.40 5.60
Shining 5.50 5.50 5.20 5.20 5.40 5.40
Skin
hydration 5.70 5.60 5.50 5.40 5.40 550
effect
Overall 5.30 5.50 5.30 5.50 5.20 5.40
Purchasing
. 5.20 5.40 5.50 5.70 5.30 5.40
ability
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gddeA], ddST AFEES A= 20109 11€ 11Y€ ~ 149 A FdA]olA AFd
of #=hA oF 1509 & panel ste] 2 g7le] 2A )
5 QS TR Ays & AN, Hrt g
¢l 7)& X (overall acceptability) = A&
L7l 55 74, AEET e Azrell A QTF=E Al A
== 74 e Fd #eRsr B VIER HUME AAR A3 Foput o dEEdy
(25brix) 1.5%% #7138k #|E o] A(color)¥ W] (smell) F-EANA wj$ =& H45E R

o] zol7} gl Ao oy o] Folnl o AfEZo
S

2 AM(color), &F7|(smell), Bt(taste), =47 (texture), %

Jhu
— 1
o
flo
=5
>
ol
o
[y
d
ol
o
3R
ks
w

224 7 (texture) Wgr HA7Fe= 14 o)
(25brix) 1.5% 5 H7FgH AlFo] A2l 7| S % (overall acceptability) WA 7Hd A58t
Ao w e tH(Table 38).

Table 38. &¢d4, F9<s T2 A7t 9 73% H7}

- Samples(%)
Standard(0~7)
0 1.0 15 2.0 2.5
A (Color) 4.65 515 6.65 5.65 4.05
k1] (Smell) 54 5.25 6.1 5.75 5.2
ul(taste) 5.25 475 5.75 5.05 4.1
Z 2 7 (texture) 5.45 4.75 5.6 5 4.1
LAl 7|5 %=
o 5.8 5 6.15 5.85 415
(overall acceptability)
A (0735) 26.55 24.9 30.25 27.3 21.6
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Tolak 9 A FHH(25 Brix)e 0%, 1.0%, 1.5% 2.0% 25%S H7rsh A, F95
%4 Ashs Table 3931 @tk A7l &o] $AL4% pHE 2

Uehow, o]t Tohul 9 FFEol gt A% ojAlsiel

pHSE AHE ASHE fust A= vheht AEfAd 7leld Ao Azdrh AEE

-9} 259 7h sample <k Tl 0088 $H Aol Hol fo4e] mulg Aow vhehgh

rlr

Table 39. <& %], ddF 2F2ES] pH ¥ A=

Guava leaves powder(%)

Properties
0 1.0 15 2.0 25
pH 3.79 3.81 3.85 3.88 3.89
acidity 1.28 1.27 1.25 1.20 1.20

B7HEAAL 2 gdFors Fobuk o deEFEE w545 1.0% HUEE A Edo] 844R =
A FA4EAem Hrknleol Skl wheh Lake] sA17F Asts = Aol FJAHATY. A= &
2 AEE UEE agt2 25%E H7HE AlE7F 6512 va skl HrkE A 7

1.27¢] A2 R ‘ﬂﬂxﬁ* e agks BHAom AR =Y EE UEE bitdAlE 25%
2 e

Table 40. F2el#, 9% 272ES] A%

Guava leaves powder(%)

Hunter value

0 1.0 1.5 2.0 2.9
L 79.48 78.44 76.53 7512 73.04
a 1.27 3.92 4.05 5.23 6.51
b 3.70 6.11 6.63 6.05 6.80
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4

25Brix)< 0%, 1.0%, 1.5% 2.0% 2.5%S H7bst e, 3
HES 7= Table 413 2ok F3H7F+9 AX7F -1,8400.2 7 =7
Ueon Azkwrel T kel wet Aws frolmew gasts el stk 1.0%s)
15% 47 ARe AE e FRAT gt Aolzh vivleAm 1 ol gREE Fe]H9l Aol

7h Gerst

k=
rok
-
o
)
1S
Fone
-l>
rd -HN'
12

Table 41. <A, FAT 2T72E A=

Guava leaves powder(%)

Properties
1.0 15 2.0 2.5

(=)

viscosity -1,840 -1,830 -1,820 -1,780 -1,750

(3) &¢dA], Id5 SFE2E AF9 143}

7 FRF deHrr R VIEE Bl F2E97Me] 23S EulE Table 429 o] e
5

Table 42. &L A, A5 ST2E AF9 14

i it A

kY el FEE AL olF] - o) H ki A fAb SR
pH 3.85

AE 1.25

A L = 7653, a = 405 b = 6.63

-1,820

X
kT
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N

o]
I 7 2w S R s & A" F s FEs] AHMe & AAss 3ot
g2 MA(color), FFP|(smell), T(taste), =)

acceptability) 2 A3 %7} =442 74, HA3L7l BS54 2 148 TAESE &gt 3971
A FddelA], FEdF ofo]2ad AAFS 7 AFAHE T HesH E V=
Ak A3} Frolntel AL 15%E HI7MS AlFo
*th ey ofolaAgel FHFE AW afg 3% H

7he & ApolE HolA] @ ttH(Table 43).

o,
ol
g
o

I

e

AL

o

lo

fu

r o

%

o

=

=
=

r

of,

Table 43. &< A, A5 SF2ES #5H} 2 7|25 H7}
Samples(%)
Standard(0~7)
0 0.5 1.0 15 2.0
A (Color) 5 6.6 6.15 5.75 5.85
k] (Smell) 555 5.65 6.1 6 595
ok (taste) 575 6.25 6.45 5.1 5.35
Z A 7F(texture) 6.2 59 6.15 595 54
ARl Vs %
. 6.1 6.25 6.35 55 6.1
(overall acceptability)
A(0735) 28.6 30.65 31.2 28.3 28.65
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Table 44. F<& A, FHEF otol==a7 2 pH B A=

Guava leaves powder(%)

Properties
0 0.5 1.0 1.5 2.0
pH 6.59 6.62 6.67 6.72 6.88
acidity 0.92 0.89 0.83 0.82 0.75

A7 g Fobel upe Lkl 4317} ?%}ElE Aol AU AR He AE
9

T aftZ 20%E H7Rgk Al

L
o

flo
job]
)
o
%
2
oo
>
il
lo,
b
rE
O_l_4
P
Ll
i
o o
=
rlr
o
)
é
nki
N
-
)
—
o
D~
w
o

o

]

ul
=

aly
I
W

1o
et
~
ot
2
Jcr‘(‘ s

| -1
2 W3E Hol= Aow dHuFEt

Table 45. F4elA), FA% olol2age] A=

Guava leaves powder(%)

Hunter value

0 0.5 1.0 1.5 2.0
L 74.02 70.37 69.37 66.56 63.68
a 2.19 6.98 7.54 8.43 9.21
b 18.43 11.42 12.93 13.35 14.02
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gk Fobut o HEEES 0%, 05%, 1.0%, 15% 2.0%S #H7hg dolEn ofo]~=7 9
4

HAE==A A= Table 467 2oh FH7149 A=7F 98022 7H =4 vElytoy Hr7bs
T HAEApols A Aaste AES BEAoy 7 w1 {942 o= gle How
Fors Folup 9 AxELO] HIEE¥ melt-down ‘%‘ overruns =A% Ad= 77

AEOM 50%01%54 ) %}ﬁ:ﬂ
13.22%7} “olglo] vl u A
A= 10% mwrel AEwt #AFo] mEAde i EAE yrhls Aoz HlHch
overrun® A% Folul 9 pAEREWo Ayl

s
om 30EAH T BE AFolA overrune] FHojzkol =AU}

Table 46. F&elA, AT ofol==ad o =

Guava leaves powder(%)

0 0.5 1.0 1.5 2.0

Properties

viscosity -980 -920 -900 -890 -900

Table 47. L&A, §95 ole]~=a 92 melt-down

Guava leaves powder(%)

Time(min) 0 05 1.0 15 20
20 35.73 37.88 39.02 39,54 40.12
40 62.97 65.32 68.48 7057 72.24
60 86.78 83.35 83.79 90.03 93.82

Table 48. &e#], g&H5 olo]~a 99 overrun

Guava leaves powder(%)

Time(min) 0 05 1.0 15 20
10 21.22 1861 17.64 1654 15.27
20 37.38 29.17 2853 27.76 25.60
30 41.05 39.89 38.09 37.43 36.12
40 31.22 25.43 2487 24.15 24.04
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3) FeA, FLF okolza AFe] A
A7 g deErr 2 Vs JUE, FE4%9Ee 2435 EOlE Table 499 o] 34y
2], FAF ofol Ay A FAE AASAT
Table 49. &&e#], FAF ofo]2~=aT AlF9 114
71 & it A
2 Aol FulE ZFA AL on] - o] FHTE Gl AAM Y ofo] ~AFF
pH 6.6
A% 0.83
A= L =6937 a="754, b = 1293
A% ~900
39.02 "IRH20E d ¥), 6848 HINH40E 72 §)
Melt-down -
83.35 HIRH60HE H 3 F)
Overrun 38.09(30%)
o gdy A, gds F7I
(1) #5537 2 7155 H7t
e ], A ZE F7)9 BEAAE 20109 11€ 119 ~ 149 A Aol AAE "4
oW SbEaEs)rel @b AASke] B of 15082 panel® el ¥ Hrbe] B3
7F R SA g diEl] & QIAE ¢ JEE FEe] AHst & HAAST. 3 dEe
A (color), k] (smell), “k(taste), ZZ& FF(texture), Au+A <l 7] & % (overall acceptability)® A
L7 =S E T, ARV GETE 184S BAGES SHT 390l A4 dee A, &
AT F7 AAEFS 73 AFHE S8l #5372 Vs JrkE AAlgE A@ Foluk ¢ A
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2T 25%E H7IE Aol EE "ollM dubror w2 HriE woy =7
o =

o] 4Q) Aol WolA o

Ao 2 e TH(Table 50).

Eas

o A=

Table 50. &&&1A], A5 F7]19 #5377 2 7% F7}
S les(%)
Standard(0~7) Ampes. o
0 1.0 2.5 5.0 10
Al (Color) 49 5.6 0.4 6.05 6.1
k] (Smell) 5.7 5.75 6.1 5.25 5.65
ok (taste) 5.6 5.15 6.15 49 4
Z A 7F (texture) 6.25 6.4 6.2 6.45 6.25
ARl 755
. 58 6.35 6.45 5.2 5.65
(overall acceptability)
A (0735) 28.25 29.25 31.3 27.85 27.65
(2) F4A7}
Folul 9 AFXELS 0%, 1.0%, 2.5%, 5.0%, 10% 7l F7] ¥vb5o] AU e 9 pH=H
¥}+= Table 513 o} H7MH]&o] T7la4E s #4sta pHE S7ekdedl ol o

el Az Ee] pH 2@ Exof o3t Zoz dAudsu U= FH7F9 10%3 7F sample 1t

ol Aol 0069 Apo]= Ho} ool kg Ao LpERT

Table 51. &<& A, &d<5 7] vt=9 2= % pH

Guava leaves powder(%)

Properties
0 1.0 2.5 5.0 10
Density(g/mL) 1.16 1.17 1.15 1.11 1.10
pH 6.96 7.04 7.10 7.15 7.22
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3 =45 Azﬂﬂ,
HA7palgel 7kl we Lol #217F AstE = 2ol A=A Alse H& A=E YER
T agke 10%E "7k AlE7F 10872 tha ZAetA H7bE Ao F17E7F 8749 FAE B
o] vl wre azks BAth 719 =@ EE YEIE bl AE 10% H7E AlE7F 34.62
o7 A e £AE Yeulgden 50%9 25% Hbe Alg7 zhzt 32,92 31589 e o}
Ebflo] EH7F9] 31798 e @A w2 gk VR Qlch

Table 52. F<& A, dAF F7]9 M=

Guava leaf powder(%)
Hunter value

0 1.0 2.5 5.0 10
L 58.60 57.74 56.40 55.98 55.58
a 8.74 8.90 9.56 9.80 10.87
b 31.79 30.56 31.58 32.92 34.62

2S5 0%, 0.5%, 1.0%, 5.0%, 10%S #7133 &ddex], dd5 F7]9
S A3 A= Table 533 2o} AL FH77F 92652 7 Ekon,

_|>i
5O
N
<
o
3
o
o,
rIr
4
(03
=

o]
o) pH, Aol ael 571 Fol T Hal Golgons wEe fEAN BF g

Table 53. 3+ A

Guava leaves powder(%)

Properties
0 1.0 2.5 5.0 10
Spread factor 9.25 8.87 7.57 6.74 5.28
Hardness 212.73 211 210.72 208.95 207.57
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1A &= Ao® YEstH(Table 55).
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Table 55. &<e A, S5 59

=)

597t 2 5% B

- Samples(%)
Standard(0~7)

0] 1.0 2.5 5.0 10
A} (Color) 4.25 6.2 6.4 6.3 6.1
k] (Smell) 54 6.05 6.25 6.1 6.35
ok (taste) 5.6 5.85 6.45 54 475
Z 2 7+ (texture) 6.3 6 6.2 5.75 5.55

AW /5%
. 5.7 5.9 6.25 5.75 5.95

(overall acceptability)

A(0735) 27.25 30 31.55 29.3 28.7

AxzEES 0%, 1.0%, 25%, 5.0%, 10% H71st "o MEZ74 Ay Table 56
e FRZFF 69428 M =2 Fs dErdiglew groput 9l
Late] A7 #aste s Btk B3 AR &2 A=E
YEb = bak& 4.8% HI7FMAIF A 251, 23758 7Y =& AL

Fohuh o Azpwel AskPel vdstel Sk Ao Lekyk

Y

BN

Mo

=)

1o,

O
(ot
N

Hi

o

Sy

JHU -

Table 56. 3<e]#], 3= Ho] Mx

Guava leaves powder(%)

Hunter value

0 1.2 24 3.6 4.8
L 69.42 55.19 51.09 44.21 39.92
a 0.27 1.92 2.05 2.23 2.01
b 9.28 19.74 23.01 23.18 23.75
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A, B9 el Az 4% FAMFIE 4711%D 3, Fohuk

Age mel 60% A7FTIE 3T01%%E 7HE 9

debdth w9 ge] A4S 4% A9 ol o AxEw Wrhulgo] gl weh Aw

=<
e H]E_X4 =7}l = 7g€gto] olgj\gtq vigl g 2R S XA AA IS 737].31%01] o}

-1 AN R 1 Oy H O, = O, H d T
g} 7A4steE Aol vebukth a8y 84 H 9 sample 7He] 2ol 7t Aol glo] HrhH] &3}
o AV AY ¢ Aoz AAEH(Table 58).

Table 57. &olEy Ho AlZte] w& FE3Fe] W3}

Storage period (days)

Guava leaves powder(%)

0 1 2 3
0% 4711 45.95 43.26 43.07
1.2% 46.94 44.25 42.54 41.13
2.4% 44.42 43.67 43.05 39.29
3.6% 43.97 40.89 39.21 3741
4.8% 37.01 35.68 34.09 34.63

Table 58. &<& A, FdF Hol &4

Guava leaves powder(%)

Brapaiies 0 1.2 2.4 3.6 4.8
71 3173 (hardness) 379.30 384.51 495.13 538.03 559.46
-2k (adhesiveness) -118.67 -115.90 -114..35 -100.98 -90.34
el = 4 (springiness) 0.94 0.95 0.99 0.91 0.99
3% 4 (cohesiveness) 0.81 0.70 0.66 0.65 0.62
A 7d (gumminess) 288.23 288.20 257.30 250.91 242.74
X314 (chewiness) 277.23 275.49 257.78 254.32 239.83
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(3) FotEs] Wi 73

47 e w5t R /&% Poh, FAGske] A% B Table 597 o] T
A, 9% W9 74 2gstan

Table 59. 3-<e]x, 3= Heo] 14

i 7T A
3% Aol FuE ZHA AL oln] - o] FHTF Qi Ao Yt
LR L =51.09, a = 2.05, b = 23.01
sl e 44.42% (A1 =t 2 %)
71 3143 (hardness) 495.13
- 24 (adhesiveness) -114.35
e+ A (springiness) 0.99
=4
3% 4 (cohesiveness) 0.66
774 (gumminess) 257.30
28] 4 (chewiness) 257.78
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Table 60. L A| 257, o}fEv] A 27, Fropnt F7]¢] FHn

ARt Al F

ol A7

A (& 7)) (313 77) e
pH 8.04 6.53 7.04
B! 11.53 4.95 757
L 63.06 64.41 56.40
A = 10.84 13.56 9.56
b 31.66 35.61 31.58
HAE 147.67 206.8 210.72

(3) Lk AP, o} 2

=N
2 AAse] 2 A9 m4u
agg ¥ At 97t @
7

R
ol
ol

% %= (overall acceptability)® ©
22 59k 748 AR o3 BFH
|

A ta 43

Bt w2

1z

g0 msﬂ 3 axa +

A (color), &M (smell), Z(taste), &2 7 (texture), AWHA <l
, M AEert GerE 1838 %

7} A3} Table 61JJr Zro] Folul )= &w], uh

A%, ARAR]l 7ls e WA 2 FI)ok fFASA BrEE e 14k F719] A 59
gy sto g mlud v HriEdu. 284w 4] Ed Foput F719] A LdRb Al
Tl & F719F FAE FAS5A T V1S olEd ARl QA 71 vl BRE SHolA ¢
ko]l vEy 7e A F1RAY utat G4 Al Al FEF Al e &
e T
Table 61. &y A7, ot &y A7, Folnt F7]9] #eR7t 2 7|5 = F7t
- ARE A FF obE ] AT
Standard(0~7) i =3) (o1 =o7) Tolul F7)
A (Color) 3.95 3.72 594
WA (Smell) 5.69 6.45 5.58
gk (taste) 6.14 4.92 6.02
Z 2 7 (texture) 5.48 4.17 5.35
Al 75
(overall acceptability) 6.06 498 o7
A(0735) 217.32 24.24 28.68
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2k 3% AEAESY 2 2

3% M AAELS I AE s dd wet 4 AEE AN &FFH, e pH,
4, WekE (GC-FID), &, Hl&, & AFHAE st AFE 7I&14s s
(1) &4g<s 7148 =4
A F 8 FgotEy 7 =A
Az L= 2012. 1. 16 Ald Lzt 2012. 1. 25
A ek 50 EA W8 60 g
AAA A% (randoriloosjnpling) AAZ 2 A=
Al E &= 71& A7 H] 3L
Ry Ao ER 2 A
F3 5ol g RFEFS v
W& = FE71Ee] 97%0]%% 2 5t AE 34 FTF
pH 30 790 A7
A= 100 cfu/g °ls} e
A= 3,500 - 8500 c.p.s 3 25 C
AR 45C 39 o] <4 A5t
W &€& (GC-FID) | 0.2 (v/v)%°]3} Sy
=1 20ppme] &} A
H] & 10ppmo] &} Ry
Fe Ippmeo] &} &
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(2) oty 7]

s da(=4)

A& FolEY 75 di(=2d)
Az A} 2012. 1. 16 Al A=} 2012. 1. 25
AL 50 EA W8 20 g
AAAAZ (randorln()(lagmpling) AR £ gl
A= 7N&E 47 H] 3
%4 FAe] B AP 3k
F4 5ol =y REEFL v
W& F71Ee] 97%°] % A% AE 37 o] H At wF
pH 3.0 7 9.0 %
v A & 100 cfu/g ©]3} 2] %
Zh 25,000 - 65,000 c.p.s = gt 25 C
A 45C 3Y o] 4 g
W& & (GC-FID) | 0.2 (v/v)%°]3} 2%
k=] 20ppmo] &t = 5}
H| A& 10ppmo] 8} =y
T Ippme] 3t z<kiy
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(3) dolEd 7|5A nA2E

A& golEy 7|54 HZE
Azd = 2012. 1. 16 Ald Lzt 2012. 1. 25
Ay F 50 EA W& ZF 180 me
AAAAF (randorlnoosagmpling) AR 2 A=
A& 71& 2 3 H] 3L
a8 G o] Frg oAt By
& 2] E0]3 ] %} FEEI vl
W& & E7]EFe] 1009017 = g A 30 H
pH 3.0 790 2Rl
H A= 100 cfu/gel st g
AR 45C 39 o] <3 A<t
H&&(GC-FID) | 0.2 (v/v)%°]3} Sy
=] 20ppme] &} SRy
H] & 10ppmo] 5} iy
T Ippmeo] &} A%t
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Table 64. Aceeptance of anti—atopic skincare products

. . Ointment :
Properties Lotion Mist
(Cream)

Color 4.1+0.3 4.2+0.4 3.3£0.3
Fragrance 3.8+x0.4 3.9+0.3 4.1+0.2
Silkiness 4.3+0.2 4.0+x04 3.8+0.3
Oiliness 3.6+0.2 3.5+0.2 4.6+0.2
Shining 3.8+0.5 4.1+0.3 4.3+0.2
Skin hydration effect 4.1+0.2 3.9+0.2 4.4+0.2
Overall 4.0£0. 2 4.0£0.3 4.1+0.3

% 175 scale : B, very acceptable

1, very unacceptable
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AN I NEE FGrre] 7lEdl wEt eAbAED ARAFE vlastuxt 2ol E Y
3 g 2Abe] weh w5y Pare el ARe B e FAAZ g 27t
Al Az 3 FEYE, FA0EARY), &7, dFERFA, A4 71E%, Fejrks el
FAE Fol 57 AxMew WykE AR A Table 659 2ol AdEE AFH ALl FAb
g A3s detdAH

Table 65. Sensory evaluation of atopy-1 product and atopic skincare product

. Ointment )
Lotion Mist
Sensoty (Cream)
parameter Control Sample Control Sample Control Sample
Color 4.20 4.30 4.30 4.20 450 3.50
Fragrance 3.90 4.10 4.00 3.90 4.10 4.20
Silkiness 4.20 4.10 410 4.10 4.10 4.20
Oiliness 3.50 3.50 3.60 3.50 4.70 4.60
Shining 450 4.60 3.80 3.90 4.20 4.10
Skin hydration effect 4.90 470 4.60 4.20 4.40 4.00
Overall 450 450 4.00 4.00 4.20 4.10
Purchasing
. 4.20 4.20 4.00 3.90 4.30 4.30
ability

Byl Ak A3 Fe Fohh 9 BYEYBE s G GRAT B Yoo F
= % 59 FBAAE o we

ol 7 Tod 2]l dFEGA] V&S] ARG &

=
H7F o Hold Ao m Uy BMrHAEESRE FEs] dAHe] S Aew Adyy 2 A
del A & ° FAHlL AAAR Hely FRE fe &5 S & davt = A
o7 Alm¥Y
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A 2012 SI um. uaJaT/a extracts o | 4za | 6 A i - _ kel
using microwave (44
T )
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Ethyl acetate extract of Psidium guajava inhibits IgE-mediated allergic responses

Psidium guajava extract inhibits thymus and by blacking FeeRl signaling

activation-regulated chemokine (TARC/CCL17) production in
human keratinocytes by inducing heme oxygenase-1 and
blocking NF-«B and STAT1 activation
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Py guayaen (7, pumava) 18 an impartant faod cop and adicinal plant wirh aEnd
inflansmatury, atd anfi-aliersic sctivties, supparting its froditioal ohes. Howiver ity prec
remain wnknewn. We invesngated 1he effects of I guai echyf acerate exeract | FGEA) an IgE-

feceiyed 24 Jufy 7010
ecpted 1 (st 7010

ARTICLE 1MFEQ ABSTRACT allergic respurites i fat mast ABL-2HD cells POEA e dntien ([DAV1-B84 Hichuced releas
ey Biexusainiduse and histamive in IgE-sensirized RBL-THS cells n addirion, |t inh@ic) antigen-induce)
[r— prhe . ; .
L4 ancl TN mikKA exgressinn anif pratesn production i (g€ ssnsitized REL-IHA cells ILEA alsa nup
s fJood and mediclas) plant with antioxiant, wnif i g t
i '1 : t:'r" e “‘ i" ebiolenens rJ"H m:;:r”\_“:‘;hm s aiitgeit-fhicedd COK-2 WRNA 010 grobein axppreslin 10 Ohess cell, 35 veell o8 aigen-fidiced
gz dcthy{tias that suppart iy treditian )DL sharmly activation of NFAT and ractive axygen speckes. Meteaver, 1t miioimd antigen-nduced actvation ol NF-

£ sl | acelate &

P gusluvn =thy

alopir

oy 8 ane degradation af Il Yo identil, Lhe mechanisin wiserpinnieg, the inkibitin of degramlativn
inhibits eytokine ;

- gate the posstile mechaplsms fy which WFER anit eyrakire praductivn by PGER, we examined the aouvacion of meraeelllar el snaling malecules

il chemokine expreasion 1o HaCaT humon ketati e cells, We found that BGEA Sk IGEA supprwsted. antigen-imiuced phosphorylabon of SyK. LAT, Gatu, and FLCY2 bat mot Lym, and

aupprEssed fhe [N THF-a-codnduced and activation-roguiatad :1"'“"" |\':f‘.r| Hidiiced ph:.mryl..‘rlim \frdi:;m,nem. signaling interndiares ]l:tluﬁ;\.i WAL

semnakine (TARE) protedn and mBRA [n HaTaT cells, Addidonadly, 35EA lnblblted the THE s o e, S e o i mllst af Sk e g T pie (et

= B  acsivating of NEwl and EEAT1 afd ncreamed the sxprmilon. of fims e b Ilarmsatiay aliergic diszases. (0 whicltis inhiition of Intlamarory cytokine prsdution

Kaywnids R W 2 i welent signaling events in st cells may e Fgely enencal

Fsidium quojzi HO-1) rateln and mENA, [E0-1 Inibicor enhanced the euppressive effects of S 2014t Elsevier Lt All rgbs reserved
Atopic dermatitie FEEA GO THF -+ eb-irduced TARS production and gere expression. Calisctively, these
TARS data demonstrate th 1 cprezatan [n keratinocytes by fnd ucing
Heme orygenase! HO1 expression and it supgests a poasible thorapeutic spplication in atopic dermatitis and

other Inflammatary 1iin dleeases 1. Introduction activate |minunoglobubin © (1gf) and mediate evsinaphilic re-

1 Introduction

Alopic deteratitts ls u complex sczamitous =kin disease,
necompanied by severa liching, that s sffacted by both genstin
and environmental factors [Lee et ul, 2007). Ategi dermat-
tis i estimated to affect apprnximately B-25% of the human
populatiea wordwide, and its inekdence is incresstng {Weston
amet Horwe, 20080, The fnfammatary infiltmtes in skin Iesions
eonslst not only of mphocyes, but also of mecrophages,
wosinophils, mast colls, and Langerhans cells fudikoff snd
bl 195 Treuer et al, 2006).

E-mal] adliress:
138256053 ~hee fro

© 2011 Elsavier BALAD rights semenved,

Shin Infamunatery processes ate lighly dependent on
Thi chemckine farity (Pivarcsi aod Homey, 9005, The
ehemekines are a superdamily of small eywokines that regu
Iate trafficking of various types of lowkocytes (0 ot al , 2009}
Thymms-and scivaton-regulated chemokine [TARTCCLLT), &
Thi: type G chemakine, Is constitutively expressad in the thy
sz and is sko prodused by kemtinoortes (Vesrerpaand scal,
1908, dendritie cells final el al, 19%; Sallisto et al, 1998,
endothetial cells: (Campbell et al, 1999), bronchial epithelial
cells (Sekhya et al, 2000), and fbtoblagts (Yl el al, 2002) TARC
is 1 Iigand for CCH4, which iz predominantly expressad on
Tha lymiphiocytes, busophils, and satwral biber eells Salluss

Mar cells ape secretory cells thar are cenreal ro specific and
inmate immuniy, allergic respanses, and inflammation {Metier
el 200% MLachlan st al. 20030 They als play an impor-
rant role in mitiating and perperiating inflammatory resporses in
allergic reactions by secrering lange amounts of cytukines such 23
|mrrl aleiri-4 (L=} aral tumar necosis Getor (TNF)a [Hraddmyg
In respanse to antigen stimulation, nalve T helper cells
dl\l:neml.ue inte ar least two types of elfector cells, classified
actording to their distinet paterns of cysokine expression, 23 well
34 thsit difFerent ffiects on ongolng femune esponss [Kian ot 2
1957 The haflmark of T helper 1 {1h1) cells is the secresion of
Interferan- [IEN7)L which priimarly premotes cell-mediated
Ammnicy, while 102 cells secrete IL-4, 005, 1100, and 1L-13 and

= Comespanding authar. Addue:

IMurmacy, Chungnam  Kationgl

Tel.: +B2 42 4211 5316,
-

Beparemess of Teshokwy, Calige of
vers, Dogem WP foutn liooea

nwac ke |G, Jeomgl

ZF-A13,$ - s fiomt mattes
2L

0 vt Lk Al rigees renerved

spanses, IL-4 i essential for (g€ production (Kihn o al, 191]
anil promates the differeitiacion of nalve T cells inta Th2 cells
{Hines, 20023 It abo acts av a mast cell growth factor i vitro
and dlown-reguilares high-affiniry |gE receptor {Foell} expression
on mome bane marrow-derived mase cells {lchaff o 2, 15899Y
The acrivation of mast cekis by anchgen Is parrially realizad through
the induction of nuclesr factor k8 (NF-s8l) and nulear Tacor of
activated T-colls (NEAT) (Saito ex al | NE-KB i thoiught 1o
play an impartant role in the regulation of proinflammateny oo
kines, notably INF<, BL-6, and IL-8 (Sakaman e al, 2005] Itis @
tratscrjation factor that repulates e exprisiian of g fnvabved
in immune and inflammatory responses that invelve infammatory
cytuking productien (Marguards and Walker, 2000). KFAT i o
transcription romplex. befiesed 1o mediaie the final sep o the
signal tranaduction pathway linking T-cell geceptor engagement
with the expression of 1L-2 (Hurkinsen and MeClaskey, 1955)

o cuslruged mast calls, inclisting the well-stdied REL-2H3 cell
Tine, Free- arachidonic arid is rapidly metabolized to prosaglandin
by cychoowygenase (COX) during allergic reactions: {Hundley
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in NC/Nga mice

NO ¥ 2} g ¥ A & SELA | F=dd™ | FLA/FH
Psidium guajava down-regulates
1 Eun-Hee Han cyclooxygglr;isrgj%aiggression in NO‘\?.O%%*IS g =570 8} 3 insfg;lea
Psidium guajava extract suppresses
N IgE-mediated allergic response by 2010. e SaltLake
2 Eun-Hee Han inhibiting multiple steps of FceRI Mar. 7-11 EERCh City / USA
signaling in mast cells.
Eun-Jin Ha, In-Sung Seo, Anfioxi - L .
. ’ » ’ tioxidant Activity and Antimicrobial 2010 International
3 | Soo-Jung Lee, Hev-Cowang | acviviry'of Psidium Guajava Leaf Extracts |y 20 Symposium and | DAC8U
Jeong, Young-Chul Chung . . Oct. 27729 . in Korea
anfi Jong-Kwon Seo depending on Extract Dissolvent : Annual Meeting
Hyo-Jung Seo, Kyoung-Hee
Kang, Jung-Hye Shin, Physico-chemical characteristic of Psidium 2010 2010 International Da
4 Min-Jung Kang, Guajava Leaf extracts using microwave Oct. 279 Symposium and in Keogruea
Young-Chul Chung and ’ Annual Meeting
Jong-Kwon Seo
Ethyl acetate extract of Psidium
guajava inhibits thymus- and 2010 Sk 37 A Busan
5 Eun-Hee Han activation-regulated chemokine Nov. 11-12 =AWl i Korea
(TARC/CCL17) production by : ekl 8t g
blocking NF-KB activation.
Psidium guajava inhibits
. IgE-mediated allergic responses by 2011. =33 Washington
6 Ji-Hye Im blocking FceRI signaling in mast Mar. 6-10 V=g o) DC / USA
cells.
Gyeng-Hee Kang,
Hyo-Jeong Seo, Anti-microbial and Anti-oxidative Zﬁeletﬁlnmé?l
7 Dong-Hee Nam, Activities of Extract of Guajava 2011. Korean Sgo ciet Daegu
Seong-Yong Jeong, | Leaves (Psidium guajava) depending | Jun. 08710 of Food Sciency;: in Korea
Hyun-Jun Kang and on Ethanol Concentration
Jong-Kwon Seo and Technology
In-Seoung Seo, o ISR 2011 Annual
Eun-Jin Ha, Hong-Shil Aﬁniglysmrio? indgi( Mg}:ergl dAHS 2011. Meeting of D
8 Jang,Dong-Gyu Lee, Lea\}esaggsfgiumdgugaVa) delrl)glnadi?lg ] 08710 Korean Society n EIlieogruea
LS un. i
Min V\COOk Ryu and on Ordanic Solvent Fractions of Food Science
Jong-Kwon Seo and Technology
Effects of ethyl acetate extract of
Psidium guajava on thymus and o) B3] 7 o] Al oF
9 Eun-Hee Han activation-regulated chemokine Oct2 O%%lgg = %ﬁ’-ﬁ A Ka?;zaagva,
expression induced by IFN-y and : o b
TNF-a in human keratinocytes
Effects of ethyl acetate extract of
Psidium guajava on atopic 11 51740 E S
10 Jae-Ho Choi dermatitis-like skin lesions induced | tZ O%%;% < L%ﬁ’—ﬁ G del;Z;I;Vd,
by 2,4-dinitrochlorobenzene in ct. o b
NC/Nga mice
Gyeong-Hee Kang,
Seong-Yong Jeong, Anti-oxidative and Anti-microbial 2011. 2011 International Busan
11 Woo-bin Jeong, Activities of fermented extract of Oct. 317 Symposium and in Korea
H%of]e(igg Se% and Guajava Leaves (Psidium guajava) Nov. 2 Annual Meeting
ong-Kwon Seo
Inhibitory effects of Psidium guajava San
B < on atopic dermatitis-like skin lesions | 2012, Mar, =5 -
12 Jong~—Kwon Seo induced by 2,4-dinitrochlorobenzene 11-15 vl= g ol ggar}cgcsoA,
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