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Abstract : The cutaneous tolerability of detergent formulations can be improved by
means of suitable additives. They complex the surfactant molecules lowering the
concentration of their free monomeric species. Proteins derivatives used as additives for
detergency are usually prepared by partial hydrolysis of plant reserve proteins. The main
purpose of the hydrolytic cleavage is to make them water soluble and suitable for liquid
products. Water solubility and stability are obtained by means of complexation with
surfactants which also increase their actual hydrophobicity, an important parameter
affecting cosmetic properties of proteins. Transepidermal water loss (TEWL) and electric
capacitance (EC) have been adopted as investigation technigues to evaluate the skin
integrity/damage in vitro tests, The performance of native wheat protein / surfactant
complexes has been compared with traditional protein hydrolysates as detergent additives.
The results show a noticeable reduction of skin irritation in surfactant formulations with

addition of native wheat protein.
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Fig. 1. Schematic representation of sulfide-
disulfide interchange reaction for
wheat gluten proteins.
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Fig. 2. Protein-surfactant complexation
produces unfolding of the polypept ide
coil and exposure of many binding
sites. The grey squares represent the
lipo-philic aminoacid side chains; their
size alludes to their hydrophobicity
degree.
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Fig. 3. Binding isotherms at 25C for wheat
protein withanionic surfactan t. (O
sodium lauryl sulfate, @ ; sodium
laureth sulfate and & ; sodium olefin
sulfonate ).
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Table 1. Native Protein/Surfactant Complexes :

BEH LR eE

g4A Agole &% (coulomb force)o] HE
Al 7ldE& & Aoz riehdco Hjo]& A
AREAA ZFS PH 54~68"¢ o]ifol A
EYHo|r}.
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lauryl sulfate>sodium olefin sulfonate>sodium
laureth sulfate>sodium cocoate>anphoteric &
olt}, &z nlo] A ARYMAE A2 &
3 ddgdAe] vy & APAHE #Fe A
o] Uxtyolr}, o} & 7Hgd FTAH AFS A
WAQ EolAl & Table 1 EAIHET &HiAg
st A8 & 3}ETFERE Fig 49 =AIE
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Zged g3 weol =¥ £ e JHX A
AL FA87] sl A g 4 Abeld =4
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dermal Water Loss(TEWL)] &3¢} &&f 34
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=

TWELZ A& Hzx9 7|&4, FAg nuaH
ol ofellel T2 4o 2}ste] TWEL Rel%&
A& o101

Commercial Range and General Characteristics

Protein/Surfactant Complex

Abbreviation

General Characteristics

native wheat protein/
sodium lauryl sulfate

native wheat protein/
sodium laureth sulfate

native wheat protein/
sodium olefin sulfonate

native wheat protein/
sodium cocoate

NPL:S

NPL.S

NPOS

NPSC

surfactant content 5~8 %
ash content 1~2 %

low colour and odous-clear liquid
protein content 5~6 %

full water miscibility
surfactant miscibility

stability over the pH range 5~8
( > 9.5 for type AC )
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Fig. 4. Schematic chemical structure of native
wheat protein-laureth sulfate complex.
Hydrophobic and ionic bonds are
exemplified.

L

TEWL Rel. (%)

\*————o

u ] n
Time (hr)

Fig. 5. Tranepidermal water loss Rel. % at
24, 48 and 72 hr for the application
of sodium lauryl sulfate/protein (1:1)
conc. 05 wt % for both. (O ;
sodium lauryl sulfate, @ ; sodium
lauryl sulfate/keratin hydrolysate, A ;

sodium lauryl sulfate/collagen
hydrolysate, 4 ; sodium lauryl
sulfate/ elastin hydrolysate, [J

sodium lauryl sulfate/wheat protein
hydrolysate, and Il ; sodium lauryl
sulfate/native wheat protein).
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Fig. 6. Electric capacitance for sodium lauryl
sulfate (@)} sodium lauryl
sulfate+betain (@) and sodium lauryl
sulfate+wheat protein (a) as
Rel % values with respect to the
initial values.
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Fig. 7. Water uptake for 0.5 % sodium lauryl
sulfate (F3) and 05 % sodium laureth
sulfate () solutions added with
different protein substances(0.5 %).

A ; Pure susfactants
B ; Pure susfactant with native wheat

protein
C ; Pure susfactants with keratin
hydrolysate
D ; Pure susfactants with collagen
hydrolysate.
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