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Abstract : Nano—-emulsion with phase inversion temperature (PIT) emulsifying system was

prepared to use rapeseed oil from originating Jeju in order to apply various cosmetic
applications. Natural rape seed oil (NRSO) extraction was extracted using n-hexane as a
solvent. NRSO extract showed a light yellowish color of viscous liquid as well as yield was
43+2.5%. Acid value was 2.76£0.5 and gravity was 0.89+0.05. Droplet size of PIT-Yuche-NE
with 20wt% of rapeseed oil was 50-120nm (average: 82+ 5.8nm) and zeta potential was
-29.5mV. It was thermodynamically good stable emulsion due to (PEG)s-yfattyacidether.
Some conclusions from the result of characteristic experiment were obtained as follows. First,
the anti-oxidative activity was measured by free radical scavenging activity using DPPH
(1,1-diphenyl-2-picrylhydrazyl radical). Anti-oxidative activity of PIT-Yuche-NE was 37.2+6.7%
on 10mg/mL compared with PIT-Toco-NE (Natural tocopherol nano-emulsion, 28. 8+6.5% on 10
mg/mL) and PIT-Nokcha-NE (Green tea extract nano—emulsion, 29.6+7.2% on 10mg/mL).
Second, the collagen synthesis activity of PIT-Yuche-NE was 148+15.2% compared with
PIT-Toco-NE (Natural tocopherol nano—-emulsion, 121+13.5% on 10mg/ml) and PIT-Nokcha-NE
(Green tea extract nano-emulsion, 95t12.7% on 10mg/mL). Third, the effectiveness of
moisturizing activity of Yuche-CRM with Aramo-TS after 6 hours increase 47+3.9%
(xp-value£0.05, n=7) whereas Both Toco-CRM was 30£5.2% (xp-value£f0.05 n=7) and
Nokcha-CRM was 35+4.5%. Therefore, Yuche-CRM has higher moisturizing effect than other
two creams. Finally, Nano-emulsion stabilizing rapeseed oil using PIT emulsifying system of
this study can be used to apply cosmetics industry and pharmaceutical industry.

Keywords . Rapeseed oil, phase inversion temperature, anti-oxidative activity, collagen
synthesis, moisture.
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Fig. 1. Rape flower (a) and seed oil (b);
Brassica campestris subsp napusvar
nippo-oleifera.
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Rapeseed  oil(Jeju  University, Korea),
(PEG)s-30 mono alkyl ether
(NeoPIT-emulsifier, Biobeautech Co., Ltd,
Korea), Natural Tocophero 1(BASF,

Germany), Glycerin (LG Chemicals, Korea),
Phenoxyethano 1(Cheongdo Chemicals, Korea),
1,1-diphenyl-2-picrylhydrazyl (DPPH, Sigma
Aldrich), Methanol, n-Hexane, Ethanol,
Water, Rotary vacuum evaporator(RE121,
BUCHI, 29]2), UV-VIS spectrophotometer
(Shimadzu, UV-1601, Japan), Human
Fibroblast Cell, Homo Mixer (Hanyang
Industrial Co., Ltd.,), Aramo-TS (Aramhubis
Co. Ltd., Korea).
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Pulverize Dried
Rapeseed

100g of seed

Mixture

Add 500mL of n-hexane
for 50 rpm at 30~45 °C

1st Filtration

l Waste the seed residue, 200-mesh

Evaporation

High concentrate rape
seed at 60-70 °C oil

2nd Filtration

lFinal filtration, 300-mesh

Extraction of
rapeseed oil

Fig. 2. Extracting method with solvent
n-hexane.
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Water at TO-80°C

(C) Homomixing 00
0

4.000rpm for

3min. )

(d) Bi-continuous phase al
range 61-69°C; P.LT. Range

(e} Cool 1o 30°C
P.LT. Nano-emulsion

Fig. 3. Preparing method of P.IT emulsion.
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Fig. 4. Preparing method of PIT nano-
emulsion. The  affinity of the
emulsifier for the two phase changes
at the oil and water interface,
depending on temperature. When a
w/0 emulsion is cooled, a transitional

occurs that

results low viscosity, finely-dispersed
good

phases inversion

o/w  nano—emulsions  with
storage stability.
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PIT Nokcha-NEE  °]&3}e] PIT-Yuche-NE
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mg/mLel A+ 91486%, 5 mg/mLelA
105+11.5%, 10 mg/mLolA = 121+135%<] ¥
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ey SAFEES st JEo= Wol &
g ARow B o AF ’?} PIT-Yuche-NE
o Z8A g
Aes HAFE Holgtx 0} A P-valuef

1

—&— PIT-Toco-NE
i =— PIT-Nokcha-NE
5 —d— PIT-Yuche-NE __|

Anti-oxidative Activity (%)

0 1 2 3 4 5 6 7 b 9 w1
Concentration {pg/ml)

Fig. 5. Anti-oxidative activity of PIT-Yuche-
NE compared with PIT-Toco-NE and
PIT-nokcha-NE. n=3, p-value £ 0.05.
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Collagen Synthesis Activity (%)
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Fig. 6. Collagen synthesis activity of
PIT-Yuche-NE compared with
PIT-Toco-NE and PIT-nokcha-NE.
n=3, p—value £0.05.
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Table 1. Formula of Moisturizing Cream with PIT-Yuche-NE.

Phase Ingredients Toco~CRM | Nokcha-CRM | Yuche-CRM Functions
& (Wt %) (Wt %) (Wt %)
Glycerin 2.00 2.00 2.00 Moisture
Butylene Glycol 3.00 3.00 3.00 Moisture
A EDTA-2Na 0.05 0.05 0.05 Chelating agent
Phenoxyethanol 0.50 0.50 0.50 Preservative
Blue No. 1 (0.1% Solution) 0.05 0.05 0.05 Colorant
D.I. Water 53.10 53.10 53.10 Solvent
B Carbomer (2% Solution) 15.00 15.00 15.00 Gelling agent
Xanthan gum (2% Solution) 3.00 3.00 3.00 Gelling agent
C Potassium Hydroxide 0.30 0.30 0.30 Neutralizer
D.I. Water 3.00 3.00 3.00 Solvent
PIT-Nokcha-NE 20.00 - - Additives
D |PIT-Toco-NE - 20.00 - Additives
PIT-Yuche-NE - - 20.00 Additives
TOTAL 100.00 100.00 100.00

Preparing method : (1) Mix and dissolve the phase A. (2) Add the phase B and disperse with
Agi mixer. (3) Add the phase C and mix until forming gel. (4) Add the phase D each and

then deaerate final products.

TOoRHN ZAFEE FHE 20 wt%e
PIT-Nokcha-NE, T2 HluTo= HAEF
HZo] 20wt%sHi-¥ PIT-Toco-NES} A&
o2 FAQ o] 20wt%EE PIT-Yuche-NE
7} 3ed 29S Axsgr Axd age

FedAan HAol e sol=z Azlep 72
HAAS W s f3dd Fs d& 5 3
At

HE5Y Hrkes a¥ks & AT =X 5
FERFZFS AVAEER EXd =¥F 30
EAAEEH AR (FAe 2 6AZE T 5435
AHFig. 7). B8 Fig. 7o YyEbd nle}
2ol H] 91 PIT-Nokcha-NE<}
PI

T-Toco-NE9] 72 =Xz HEHo| us

E¥ % 308 AY/AE Hud BF =2 on
FENE BYh W et AAEDH S
MRS A 1A ol REE FAd s

HHH ) Al ST PIT-Yuche-NE<]

el
R
wEAe] wa A5 e nuHe

2 BEEE BYS 4§ AT o] A=
T e mlae BT pf0.05 EFTF ol FeolA
AE AAE A4S F UG

= Nokeha-CRM # Toos-CRM * Yuche-CRM

Jul

Time {hour)

Fig. 7. Moisturizing activity of Yuche-CRM

compared with  Toco-CRM  and
Nokcha-CRM. N=7 volunteers,
measuring time: 3 times, * p-value £
0.05.
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