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ALA: Alpha-linolenic acid  

ATR: Attenuated total reflection 

CMC: Cell membrane complex 

DMOX: 4,4-dimethyloxazoline  

ESI-MS: Electro-spray ionization mass spectrometry 

ESG: Ester sterylglycoside 

FTIR: Fourier-transform infrared 

GalNAc: N-Acetyl galactosamine 

GCMS: Gas chromatography-mass spectrometry 

GlcNAc: N-Acetyl glucosamine 

HPLC: High performance liquid chromatography 

MS: Mass spectrometry 

MS/MS: Tandem mass spectrometry 

PUFA: Polyunsaturated fatty acid 

SEM: Scanning electron microscope 

SG: Sterylglycoside 

SGL: Sterylglycoside-like lipid 

TEM: Transmission electron microscope 

ToF-SIMS: Time-of-flight-secondary ion mass spectrometry 

UPLC: Ultra high performance liquid chromatography  
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FFigure 23  Typical damage types of hair cuticle. 

 
(a) TEM image of the longitudinal section and (b) SEM image of the surface 

of damaged hair in the manner of damage type L. The cmc between cuticle 
cells are split and cuticle cells are lift up. 

(c) TEM image of the longitudinal section and (d) SEM image of the surface 
of damaged hair in the manner of type E. Endocuticle is broken and 
crumbled pieces are seen on the surface of cuticle.  

 
Hair samples are stained with uranyl acetate and lead citrate aqueous 
solutions prior to TEM observation.   

 

 

 

  



 73 / 106 
 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

  

Figuure 24  Image of damaged hair obtained with a profile 
microscope.  

  
Type L damage: White area enclosed by a solid orange line.  
Type E damage: Gray rough area enclosed by a dotted green line. 
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FFigure 225  Area of hair cross section occupied by cuticle  
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a simulated grooming process as a function of age 
(years). 
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FFigure 227  Levels of type L (a) and type E (b) damage caused by 
extension stress versus remnant cuticle after grooming treatment.  
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FFigure 228  Relative content of 18-MEA as ratio of levels of point 5  
to point 0. 

 
 (a) Young ages (n = 10, 10-38 years old) 
 (b) Elder ages (n = 12, 42-68 years old) 
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