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Abstract

The result of the study for essential oil (Bergamot, Grapefruit essential oil)'s Anaiysis of Blood Serum
Epidermis proteins by exposure of nature lays on treatments are as follows. 1. There is no significant
difference between control group and the groups treated by essential oil in feed efficiency, but in water
intake, there are significant differences between each group. Water intake of the groups treated by
Bergamot and Grapefruit essential oil without treatment by sun cream is higher than that of any other
group. It is presented that the effect of losing water of the surface of skin is related to the balance effect of
water. 2. As a result of serum analysis without applied UV-rays, the total cholesterol in the groups treated
by Bergamot essential oil is higher than that of the groups treated by Grapefruit essential oil. It is showed
that the dissolution of cellulite of Grapefruit essential oil is stronger than that of Bergamot essential oil.
After applied UV-rays, however, the change of total cholesterol of the groups treated by Bergamot
essential oil is lower than that of the groups treated by Grapefruit essential oil, namely, the group treated
by Bergamot essential oil drops is used to make sebum membrane on the surface of skin, so the quantity
of influx into blood vessel was low. With the result that, atherosclerotic index(A.I) also was low in the
group treated by Grapefruit essential oil. In the aspect of increasing cholesterol for obesity treatment, it
was judged that the effect of treatment with Bergamot essential oil is somewhat slower than that with
Grapefruit essential oil, but it is safer than the effect of treatment with Grapefruit essential oil in the aspect
of health. 3. As a result of protein analysis, the groups applied UV-rays in the group of treated by
Bergamot essential oil, the biggest change of protein's band was appeared under part of 20.0 1Kd in the
change pattern of protein. As the trend of changing protein at the groups treated by SPF 15 and 30 was
similar to that of the groups of the control, it was showed that the effect of sun cream can prevent the
change of the composition of skin. In the groups treated by Grapefruit essential oil, after the groups treated
by Grapefruit essential oil applied UV-rays, the biggest change of protein's bend was appeared the upper
part of 43Kd in the change pattern of protein. It was also judged that it means the change of the
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composition of skin. However, the trend of changing protein at the groups treated by SPF 15 and 30 was
also similar to that of the groups of the control. Eventually, it was also showed that it can prevent the
change of the composition of skin by the effect of sun cream.
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o} A4kXE Fedste] Bergamot®} Grapefiuit essential
oil2 Aglslnnt. AT A Al 242h9] essential
0ilZ YA} base oil (almond oil)oll 5%Z 3] 5}
A1-8-3H tH(Scheme 1).

(2) @ EA Aok

Raymond®] #P¥7?Ve w2 it (EikenAl, Japan)

g AHgsisith,

(3) A9 F A%k
Acrylamide, bis acrylamide, TEMED, trizma base,

ammonium persulfate, glycine, SDS(sodiumdodecyl

sulfate), mercaptoethanol, coomassie brillant blue,

<Scheme 1> References of essential oil

Bergamot Grapefruit
INCI Citrus bergamia Citrus grandis
Concentration(%) 100 100
CAS No. 92704-01-3 90045-43-5

Coloring

Natural color

Natural color

Density(20°C)

0,870-0,884 g/em’

0,852-0,860 g/em’

Refractive index
(20°C)

1,464-1,469

1,476-1,479

Solubility

Insoluble in water

Insoluble in water

Flash point

58°C

43°C

INCI : International nomenclature coding identification
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bromophenol blue 250, standard protein(14,400 dalton
~219,000 dalton) 5224 BE A|FS SigmaAl
(USA) A&-& AH&-31dTt
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w AY)M AgE 77l W BAL 9fs)
homogenizer(luchiA}, max. 5000 rpm, Japan), elec-
trophoresis kit (AttoAl, Japan), power supply(Bio-
Rad*}h, USAYS AH&-3h9iTh,
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Aol A3 F 4 2 F ek dE2d(0),
Bergamot essential oil 2] F A T ZAZE
(A1), Bergamot essential oil 32| & 35 224 A}
T(A2), Bergamot essential oil + sun cream(SPF 15)
A7 F 3% Z9M ZANE(A3), Bergamot essential

<Scheme 2> Design of experimental groups

Group Conditions

C Control group

Al Group treated by Bergamot essential oil for 3 weeks

A2 Group applied UV-rays for 3 weeks after treated
by Bergamot :

A3 Group applied UV-rays for 3 weeks after treated
by Bergamot and sun cream (SPF 15)

A4 Group applied UV-rays for 3 weeks after treated
by Bergamot and sun cream (SPF 30)

Bl Group treated by Grapefruit essential oil for 3 weeks

B2 Group applied UV-rays for 3 weeks afier treated
by Grapefruit

B3 Group applied UV-rays for 3 weeks after treated
by Grapefruit and sun cream (SPF 15)

B4 Group applied UV-rays for 3 weeks after treated
by Grapefruit and sun cream (SPF 30)

oil * sun cream(SPF 30) 2] & 353 &M FAlZ
(A4), Grapefruit essential oil 2|3 #A4H B FA}
o~(B1), Grapefruit essential oil 312 ¥ 3F 294l
ZA}FE(B2), Grapefruit essential oil - sun cream(SPF
15) A8 & 35 2} ZARE(B3), Grapefiuit essential
oil - sun cream(SPF30) A2 & 33 M FAE
(BHS 922 o] ARSI tHScheme 2).

2) HEg=A

e 3024 (PM 1~3A] Abo]) 35:7F Bergamot L
Grapefruit essential oil¥ MuradAHUSA) sun cream
(SPF 15 ¥ SPF 30)% 34 rat9] sjfol 23}
AdF Aol =FAA FEAES FEAAG
(Table 1).

|

£ #F 3F Aol @A F
ethyl etherZ W AIA EROgH oz R HEs19
ok AHS dd 4A4E2] (3000 rpm, 20 min)3ta]
AR T A Eof EHEA ARR AMEs
At 2AAHE A = SDA A rae] viE-
2.0X2.0cm HFEAS dojd ohE -70°Ce deep
freezerdll A3k ¥ SDS polyacrylamide gel elec-
trophoresis2] A FEZ A}8-3F9 T},

7]

3) EHEN A XA

SDA 4 84

dz o

oz

4) E:_}uuxl A4

=]
=2 T
71955 S8l AHF 2218 homogenizer buffer
(0.25 M sucrose : 0.IM EDTA=1: 12 42 &9)9}
A B F ol DAE271(9000 rpm, 5 min)E
o] 83t YAEYIATH dofH A8 Tl B
AgE HrlolE A7 EFE DA EY olFAY
v wsted 2438 c). 71995 Al maker protein 5
pl, sample 10 pl2 3F313L, supply= stacking gel
Foll Al 20 mA, separating gel 2ol A 30 mAZ A3}
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Table 29} 7t}

<Table 1> Weather conditions

Temperature("C) Humidity(%) Volume of UV-rays(MJ)
1 day during test during test 1 day during test
1 week 237+ 23 264+ 3.5 80.5+ 10.1 69.0% 13.8 11.1+ 6.0 4.7+ 2.7
2 week 25.0% 2.6 27.8%+ 3.9 77.8% 9.1 64,1+ 15.6 120+ 54 48+ 24
3 week 236t 24 256+ 4.2 823+ 7.2 72.8%+ 18.1 9.8+ 5.2 3.0+ 23
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<Table 2> Preparation of separating gel and stacking gel
® Separating gel (10%)

<Table 3> Body weight, feed intake, water intake and feed
efficiency ratio of rats for 4 weeks

Component Volume (ml)
Deionized water 8.80
Solution A 5.00
Solution B 5.00
Solution D 0.20
Solution E 1.00
® Stacking gel (6%)
Component Volume (ml)
Deionized water 3.64
Solution A 1.20
Solution C 2.00
Solution D 0.16
Solution E 1.20

— Solution A : acrylamide/bis-acrylamide solution 40%

— Solution B : 1.5 M tris buffer with 0.23% TEMED 50 ml
— Solution C : 0.5 M tris buffer with 0.46% TEMED

— Solution D : 10% SDS

— Solution E : 12% ammonium persulfate
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o] Fo] A9l Aol & B k) B3l Bergamot

essential oil AHE|Ee AFE ZIISIHU L Grapefruit

Group| Body weight | Feed intake | Water intake | Feed

gain (g/day) (g/day) (g/day)  [fefficiency
ratio

C |4.54+ 3482343+ 1.97°[51.364 8.29° | 0.17™
Al |4.66+ 2.61 |25.60+ 3.92° [51.49% 10.67° 0.17
A2 |396% 3.64 |24.17+ 1.71%|55.17= 13.07° 0.18
A3 |4.06+ 429 [23.89+ 2.11"™53.09% 1029 0.19
Bl 407+ 297 [23.45% 1.65°(43.73% 6.80° | 0.19
B2 |5.52+ 4.80 |22.23% 1.81° |50.05% 7.02°| 0.20
B3 447+ 361 |23.45+ 2.74%| 49.56+ 9.35%] 0.21

All values are mean® S.D. (n=5).

*“Values within a column with different superscripts are
significantly different at p<0.05 by Duncan's multiple range test.
NS : Not significant
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<Table 4> Concentration of total cholesterol, HDL-cholesterol, T.G., and LDL-cholesterol in serum of rats for 4 weeks ©3¢]: mg/dl

Group Total HDL TG LDL (BY(A) Al
cholesterol(A) cholesterol(B) cholesterol X 100(%)
C 106.50% 8.36™ 17.58+ 1.86™ 30.73% 1.56™ 91.65+ 1.08° 16.61° s
Al 102,58+ 2.01° 17.08+ 1.16™ 30474 239" 80.75+ 2.48° 16.66° 5.03°
A2 95.08+ 2.48° 16.25+ 0.94° 25.04% 1.55° 7413+ 2.12° 1711 487"
A3 106.00+ 2.35% 17.75% 0.94™ 3342+ 542° 82,50+ 2.73% 16.75° 4.98°
Bi 91.25+ 2.30° 16.58+ 1.32° 3017+ 1.40" 67.52+ 1.33° 18.73° 4.53°
B2 106.75+ 2.25™ 14.00+ 0.71° 4667+ 5.69° 82.28% 1.15° 13.12° 6.64°
B3 109.92+ 5.20° 18.67+ 1.33° | 26,00+ 2.30° 85.57+ 5.59° 16.99° 4.91°

All values are meant S.D. (n=5).

**Values within a column with different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
Al : atherosclerotic index (Total cholesterol-HDL-cholesterol)YHDL-cholesterol.
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<Fig. 1> Protein patterns by SDS-Polyacrylamide gel electro-
phoresis.

m: Maker Protein (phosphorylase, bovine serum albumin,
ovalbumin, carbonic anhydrase, soybean tripsin Inhibitor, o-
lactalbumin), a: Control group, b: Group treated by Bergamot
essential oil for 3weeks, c¢: Group applied UV-rays for 3 weeks
after treated by Bergamot essential oil, d: Group applied UV-rays
for 3 weeks after treated by Bergamot essential oil and sun
cream (SPF 15), e: Group applied UV-rays for 3 weeks after
treated by Bergamot essential oil, and sun cream (SPF 30)

e

<Fig. 2> Protein patterns SDS-Polyacrylamide gel electro-
phoresis.

m: Maker Protein (phosphorylase, bovine serum albumin,
ovalbumin, carbonic anhydrase, soybean tripsin Inhibitor, a-
lactalbumin), a: Control group, b: Group treated by Grapefruit
essential oil for 3 weeks, c¢: Group applied UV-rays for 3
weeks after treated by Grapefruit essential oil, d: Group
applied UV-rays for 3 weeks after treated by Grapefruit
essential oil, and sun craam (SPF 15), e: Group applied
UV-rays for 3 weeks after treated by Grapefruit essential oil
and sun cream (SPF 30)
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