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ABSTRACT

The Surfactants composed of acylated aterocollagen which is produced by the acylation of the side
chain amino radicals of aterocollagen with an aliphatic acid having 12 to 18 carbon atoms will be dis-
cussed in this study. This condensation is done at moderate reaction temperature(<25¢) in aqueous al-
kaline solution. The products of this reaction were identified by UV/VIS spectroscopy and infrared
spectroscopy. For these compounds, surface active properties and physical properties including
isoelectric point, Krafft point, surface tension, critical micelle concentration(cmc), foaming power, vis-
cosity behaviour, water holding capacity, skin irritation and emulsifying power were measured respect-
wvely,

The experimental results received that the products have a good emulsifying power, excellent water
holding capacity while having low skin irritation. Thus, these derivatives will be expected to be used as
an emulsifying agent for O/W type cosmetic emulsion.
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Table 1. UV/VIS wave lengths during the N-acyla-
tion of aterocollagen derivatiyes

Reaction . Detected

Time pH abs;nm Position
0 min. 3.17 254, 216 2 pos.
20 min, 12.80 294, 216 2 pos.
40 min. 12.80 288, 193 2 pos.
60 min. 12.80 287, 192 2 pos.
80 min. 12.80 277, 191 2 pos.
100 min, 12.80 191 1 pos.
120 min, 12.80 191 1 pos.
140 min, 12.80 191 1 pos.
160 min, 12.80 191 1 pos.
180 min. 12.80 191 1 pos.
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Table 2. Infrared characteristic absorption bands of potassium N-acyl aterocollagen derivatives

1

Wave Number, cm™

Comp'd. —(CHz) - ~(CHy) — COO C=0

long Chain vibration carboxylic salt amide
ATS - —~ - 1680~1630
ATL 2800~ 3000 1180~1350 1660~1550 1680~1630
ATC 2800~3000 1180~1350 1660~1550- 1680~1630
ATO 2800~3000 1180~1350 1660~1550 1680~1630
ATSL 28003000 1180~1330 - 1660~1550 1680~1630
ATSC 2800~-3000 1180~1350 16601550 1680 ~1630
ATSO 2800~3000 1180~1350 166G~1550 1680~1630
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Table 3. Surface tension of N-acyl aterocollagen
derivatives according to conversion rate

Conversion Rate, %
10% 20% 30% 40% 50%

ATCS 485 294 346 403 452

ATSO 50.8 30.8 36.0 452 547
Where;

Unit : dyne/cm

Sample : 0.01%

C. R. : Conversion Reate(%)
additives ratio(reaction time : 150min)
ATS :RCCCI =1.1:1.5(40~50%)
ATS :RCOCI=1.1:1.2(30~40%)
ATS :RCOCI=1.1:1.0(20~30%)
ATS :RCOCI =1.1:0.8(10~20%)
ATS :RCOCI =1.1:0.6( 0~10%)
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Fig. 1. The typical curves of viscosity as a function of N
- acyl aterocollagen concentration.

®:ATSC 0:ATC a:ATS

Table 4. Physical properties of N-acyl -ateroccliagen derivatives

Comp'd. Krafft Point(<C) Density at 20C pH in 10% sol'n, Isoelectric point
AT 25 1.003~1.008 3.3—3.8 8.5
ATS 24 1.010~1.070 6.0~6.5 5.0
ATL 24 1.020—1.100 6.0~7.0 8.7
ATC 24 1.080~1.100 6.5~7.1 9.1
ATO 24 1.050~1.070 6.2~7.0 9.2
ATSL 25 1.080~—1.110 6.8~7.2 4.6
ATSO 25 1.080~—1.110 6.7~7.0 4.7
ATSC 25 1.080~1.110 6.7~7.2 5.0

Method : Isoelectric Point —FPLC(Fast Protein Liquid Chromatography)
Mono p Column{Resin : PBES4)
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Fig. 7. Emulsifying power of potassium N-acyl-atero-
collagen & other surfactants for liquid paraffin
at 25TC.
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Cetostearyl alcohol(0.5%),
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Fig. 8. Emulsifying power of potassium N-acyl-atero-

collagen & other surfactants for cetyl 2-ethyl
hexanonate at 25TC.

AATSC @:1La—S m: ATMS

Sample : Cetyl-2-ethyl hexanonate(30%)
Emulsifier (3%),
Cetostearyl alcohol(0.5%),
Glycerin(5%), Water(to 100)
*Emulsifier=ATSC, La—S, ATMS.
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Sample : Glycerin Mono Stearate(3%),
Cetostearyl alcohol(3.5%)
Liquid Paraffin(15%),
Cetyl 2-Ethylhexanonate(5%)
*Emulsifier (5%), Glycerin(5%),

Water(to 100)
*Emulsifier (ATSC, T—60, La—S)
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Table 5. Results of skin irritation reaction

Irritatant Response  Total
Comp'd.

?  + ++ +++ Score
5% ATSL. Sol'n. 1 0 0 0 1
5% ATSC.Soln. 0 0 0 0 0
5% ATSO.Soln. 0 0 0 0 0
5% AT. Soln. 0 0 0 0 1
5% La-S. Sol'n. 2 2 0 0 6
5% T—60. Sol'n. 3 1 0 0 5

Where ; Interpretation of Patch Test (ICDRG) :

Score 1 Interpretation Score 2
no change(negative) 0

? doubtful reaction 1

+ weak positive reaction 2

++ strong positive reaction 3

+++ extreme positive reaction 4

ICDRG :International Contact Dermatitis Rese-

arch Group
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A G4 3E< lauroyl chloride, oleoyl
chloride 8] 3 cocoyl chloride & 7}#} 31 Schotten
-Baumann®-§ o] &3t N-opdslg 83t
ATSL, ATSC gl ATSOE @A (opdsls
:20~30%) 8l k. 3 AT 1FA Y4 94312
¢l lauroyl chloride, oleoyl chloride 18} 31 cocoyl
chloride& 7}x]31 N-acylationdjA] ATL, ATC =2
g1 ATOE &3 (ohd35h8:20~30%) stie. 1
23 4 gFEL YA £ IR, UVE g4 33
g A3}

2. ol 7FY AFEN T FHFP LS
RZolil, ATS+ 5.0 28]3 N-acylsld St &
2 4.6~5.29] ¥ Z vEILH.

3. ATSCe] Y A 3l5 52~29dyne/cmo]

A4k N-old Zepll A 4 2 AdEgd 9

, PH=6°14] 9] cmc+ 2.8X1073%0°] 1, olmje] &
B2 29.4dyne/cmoltt, FH A7t 71 %
71X AL 5819 3, pH=6 ol A
7V ol S5 3tA vttt gl 7jxe) ¢
AL pH 6.0~7.0 F2AA 743 439t &
gtragl FEEtdd dd f383 cetyl 2-
ethylhexanonateo] th & -3-315& 24 g 2o 42
oA 787 Bl MFd e fF5 et tf gl
fr5}= o cetyl 2-ethyl hexanonateo] s £33
o} 43§ Ao g e

4. ATSC 5% ¥+ A8 Y A $ 9§ 438 FHol
N-acyl-hydrolyzed collagen == Blo] &4 & 314
Hop €53 st en oi I QoAM=
QAo HEAHART 27 AFAo] A9 gl FLes
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