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Executive Summary for Sub-Project 2

Project Title: Development of cosmetics containing Eri silk protein hydrolysate
Principle investigator:
Name : Dr.Pilanee Vaithanomsat

Organization : Enzyme Tachnology and Waste Management Research Unit
Nanotechnology and Biotechnology Division
Kasetsart Agricultural and Agro-Industrial Product Improvement Institute
Kasetsart University, 50 Chatuchak, Bangkok 10900

Telephone : 0-2942-8600-3 att. 701 Fax: 0-2562-0338

E-mail : p_vaithanomsat@yahoo.com, oplv@ku.ac.th

Problem statement and importance

Protein has been widely applied in cosmetics for more than 20 years, especially as a surfactant or moisturizer to improve
skin elasticity and softness. However, each protein possesses specific characteristics according to its molecular weights, therefore,
selection of protein for purposes should be careful. For example, high-molecular weight protein could form film better than low-
molecular weight protein whereas better moisturizing property is observed in low-molecular weight protein. The most proteins
used for skin moisturizing and cleansing include elastin, collagen, almond protein, silk protein and milk protein.

Cosmetics for hair

Typically, human hairs contain 5-10% moisture. Less moisture causes dry, brittle, electricity static and uncontrollable
hair. The hair moisture could be affected from the environments. For example, the most suitable atmospheric relative humidity for
hair is between 40 and 60%. As seen in winter that the relative humidity is low as 10-20%, hair would be dry and uncontrollable. In
contrast to the rainy season, high relative humidity (90-100%) would be absorbed by the hair and then resulting in wet hair.
Usually, human hair is covered by skin wax, amino acids and protein as protectants to prevent it from loosing too much water.
Some hair shampoos as well as hair treatments such as perming, bleaching, hot blow-drying can damage these hair protectants.
Utilization of hair conditioner or cream rinse in products is to make the hair texture soft, shine and easy to set. Furthermore, it
could also be applied on damaged hair such as bleached hair, permed hair, often washed hair, environmentally damaged hair or
even unhealthy hair such as dry or brittle hair.

Skin firming and moisturizing care

Skin firming and moisturizing care is suitable for damaged and unfirmed skin. It helps skin softer and looks better after
consistent use. Usually, collagen is an important protein used in the product affecting flexibility and firmness of skin. Moreover,
the skin structure is improved to be stronger, more flexible and the moisture underneath skin is retained. The products with skin
firming and moisturizing care property could be called in different ways such as emollient product, lubricant product or humectants

product.
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Skin toning lotion

Usually, skin toning lotion is liquid cosmetic used after facial wash to adjust skin condition. This product is very popular
for both men and women because it makes skin clean, moist and fresh.

Silk Protein Hyrdrolysate

In year 2004-2005, Enzyme Technology and Waste Management Research Unit, KAPI was financially sponsored by
Thailand Research Fund for research and development of “The Production Process for Protein Hydrolysate from Eri Silk using
Enzyme Technology”. The project was already completed and the Eri silk protein hydrolysate was obtained as the final product.
This product has been characterized and showed high water solubility with total nitrogen of 10.08%, lipid 0.62%, moisture 7.34%
and total plate count, yeast and mold less than 100 colony/g. The production cost in laboratory scale to obtain 100 g product is
917.85 baht. With these valuable qualities and low production cost, the hydrolyzed silk protein powder from Eri silk is potential
candidate and could then be applied as hair skin protectant in leave-on hair conditioner.

This research project therefore hopes to apply Eri-silk protein hydrolysate in cosmetics such as leave-on hair conditioner,

firming and moisturizing care, and skin toning lotion.

Objectives

To develop cosmetics such as leave-on hair conditioner, firming and moisturizing care, and skin toning lotion containing

protein hydrolysate from Philosamia ricini to consumer target.

Methodology
c; 1. Marketing survey of cosmetics containing protein hydrolysate such as leave-on hair conditioner, firming and
moisturizing care, and skin toning lotion.
2. Optimization of the formula and production process of such cosmetics containing protein hydrolysate from
Philosamia ricini.
2.1 The formula bases are selected.
2.2 The formulas of such cosmetics containing protein hydrolysate from Philosamia ricini are developed.
2.3 The most optimum formula is selected according to the Response Surface Methodology (RSM)
3. Consumer test (100 panelists)
4. Study of product shelf-life
5. Evaluation of production cost and summarization of the project
Expected outputs
1. Leave-on hair conditioner containing protein hydrolysate from Philosamia ricini
2. Firming and moisturizing care containing protein hydrolysate from Philosamia ricini

3. Skin toning lotion containing protein hydrolysate from Philosamia ricini

4. Alternative ways for value- adding of the products
5. High quality products with low price as the raw materials could be found in country

Duration

2 years
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Budget
Item
- Personal cost for principle research 386,184.00 Baht
- Personal cost for research associate 288,000.00 Baht
- Operation cost 308,500.00 Baht
- Materials and supplies 230,000.00 Baht
Total 1,064,684.00 Baht

Performance research

Leave-on hair conditioner

The developed hair leave-on conditioner containing 0.2% carbopol pymer, 1.5% sorbitan stearate, 2% DCCB 3031, 1.4%
Eri silk protein hydrolysate, 0.6% relax perfume and 0.3% yellow color (0.15% w/v) costed 48.49 baht/100 g. The brownish yellow
viscous product was stable without layer separation. It possessed 2,650 cP viscosity, pH 5.62 and contained total bacterial, yeast
and fungal plate counts within standard. After its application, the hair was shiny, soft and straight. The consumers accepted the
product in the slight to moderate likeliness level and 83.8% of them were interested to buy the product. The product was stable

during 8 week storage.

Skin firming and moisturizing care.

The developed skin firming and moisturizing care costed 98.54 baht/200 g. It contained 0.2% Carbopo®Ultrez21
polymer, 1.6% C14-22 alkylalcohol and C12-20 alkylglucoside, 1.5% cyclopentasiloxane, dimethiconol, dimethicone crosspolymer
(and)'phenyltrimethicone blend, 6% sodium polyacrylate (and) dimethicone (and) cyclopentasiloxane (and) trideceth-6 (and)
PEG/PPG-18/18 dimethicone, 1.4% Eri silk protein hydrolysate, 0.6% Orchid perfume, natural dark yellow color, pH 6.97. The
product possessed dark brown yellow color, 5,200 cP viscosity, good stability without layer separation during storage and
contained total bacterial, yeast and fungal plate counts less than 10 cfu/g. After product application, the skin hydration was at 32.4
g/mz with higher gross-elasticity. The consumers accepted the product in the moderate to high likeliness level and 70% of them

were interested to buy the product. The product was stable during 8 week storage.

Skin toning lotion

The developed skin toning lotion costed 51.50 baht/120 g and contained 0.07% disodium EDTA, 8% glycerin, 0.4%
DMDM hydration, 10% witch hazel distillate, 1% mix fruit extract, 0.4% aloe vera powder, 0.2% germaben I1 E, 1.5% polysorbate
80, 1% D-panthanol, 0.02% DL-tocopherol (0.001%), 0.05% tocopheryl acetate, 0.4% DC-193, 0.5% ascorbic acid (Vitamin C,
0.01%), 0.1% vitamin A (retinol, 0.01%), 0.4% green tea perfume, 0.03% musk, 0.8% Eri silk protein hydrolysate, 68.51% DI and
pH 6.10. The product was slightly dark yellow, stable without layer separation during storage and contained total bacterial, yeast
and fungal plate counts less than 10 cfu/g. The consumers accepted the product in the moderate likeliness level and 87.5% of them

were interested to buy the product. The product was stable during 8 week storage.
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The procedure scheme of leave-on hair conditioner containing Iri silk hydrolysate

Step Portions A, B Portion D Portion C
Raw - Mix D.1 Water with EDTA,DL- - Mix Sorbitan stearate with Sansanov Sodium Polyacrylate
material panthanol and Carbopol® Ultrez 21 WR and L-102 lanolin (and)Dimethicone (and)
. - Indirect heat to 60 °C - Indirect heat to 60°C in water bath to Cyclopentasiloxane
preparation
- Stir to completely dissolve completely dissolve (and)Trideceth-6 (and)
- Add Triethanolamine to adjust to neutral PEG/PPG -18/18
pH Dimethicone (DCRM 2051)

e R s—

Mixing - Pour portion D into portion A + B

- Mix to homogeneity using Homogenizer (30-35 rpm, 10 min)

Cooling 74 Portion E

Cool down to 35-40 °C Dimethicone PEG-7

] Isostearate, Tocopherol
o acetate

Mixing - Add portion E into portion A + B+ D Portion F
i' - In the mean time, homogenize with homogenizer at 30-35 rpm for DCCB 3031

10 min to homogeniety :

- Slowly add portion F+ G+ H into portion E +A + B + D Portion G

- In the mean time, homogenize with homogenizer at 30-35 rpm for Germaben® Il E

10 min to homogeniety

(=
)

- Slowly add portion 1 +J + C into portion E +A + B + D+ F+ G+ H Portion H
- In the mean time, homogenize with homogenizer at 30-35 rpm for Perfume relax ,Musk
10 min to homogeniety <:l Portion I
ﬂ Eri silk,Water
Leave-on hair conditioner Portion J

Yellow color water (0.15%

w/v)




The procedure scheme of skin firming product containing Iri silk hydrolysate

Step Portion A Portion B
Raw - Mix water with Glycerine, EDTA with mixer to - Mix Montanov L with Simusol 165, Propylene
material homogeneity glycol, Florasun 90, Silsense™ DW-18, Finsolv TN,
preparation - Slowly add Carbomer 21, heat to 70 °C and mix to Octyldodecanol, Octyl palmitate, Floramac® 10,
completely dissolve Tocopheryl acetate, Panthanol, BHT, Shea butter,
- Slowly add Triethanolamine and adjust portion A Methyl paraben and Propyl Paraben into one
to neutral pH I_I container
. . e O~ »
- Indirect heat portions A and B to 85 ~C in water
bath to completely dissolve
Mixing - Pour portion B into portion A
- Mix to homogeneity with homogenizer at 30-35
rpm for 5 min
I
Cooling - Cool to 40 °C Portion C
ﬂ Vitamin A 0.01%
Portion D
Mixing - Add portions D, E, F, G and H into portion A+B Germaben® 11 E

portionwise
- In the mean time, homogenize to homogeneity

with homogenizer at 30-35 rpm

Portion E

DCCB 3031

Portion F

Eri silk+ D.1. Water

Portion G

DCRM 2051

Portion H

Orchid perfume+ Musk

Skin firming product

ana
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The procedure scheme of skin toning lotion containing Iri silk hydrolysate

Step

Portion A

Portion B

Portion C

Raw material

- Mix D.I. water with EDTA,

- Mix Aloe Vera powder with

Polysorbate 80, D-Panthanol

preparation Glycerin, DMDM hydration,Witch Water DI and Germaben Il E DL-Tocopherol (0.001%)
Hazel Distillate and Mix fruit - Stir to homogeniety Tocopheryl acetate,DC-193
extract Ascorbic acid (0.01%),
- Stir to homogeniety Vitamin A (0.01%),Green tea
Perfume, Musk
Mixing - Add portion B into portion A
- Mix to homogeneity with mixer at 400 rpm for 15 min
- Mix portion B with portions A and C Portion D

- Stir to homogeniety

U

Eri silk,D.I Water

- Mix portion B with portions A, C and D to homogeneity with mixer at

600 rpm for 10 min

!

Particle size

reduction

- Bring portion B+A+C+ D to a microfluidizer at pressure 12 K for 6

cycles

U

Skin toning lotion

and
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