Halr analysis by confocal
Raman spectroscopy

By confocal Raman, the physical sectioning of hair fibers is not required to obtain molecular chemistry and
structure information within the fiber. This provides opportunities for the nondestructive examination of hair

fibers under many different conditions.
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Raman spectra of hair fibers in spectral regions of 400 to 1800 cm™.
Spectra were confocally obtained in 2 um increments. Spectra are
presented covering the cuticle, cortex, and medulla.

Raman data indicate that probing molecular structural
changes in a specific region of hair will prove to be
valuable tools in the understanding of hair structure,

physiology, and the effect of various stresses upon its

Integrity.
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. Assignments

cm

422 o CCC) chain
06 (L) v(85) [trans-gauche-trans]
529 v(35) [gauche-gauche-trans|
340 v(35) [gauche-gauche-gauche]
600 (L) p(CH) wagging
627 (L) wCS) [gauche]
643 (L) WC5) [gauche]
T4 (G) p{CH, )
751 (L) p(CH;)
830 (L) o CCH) aliphatic/ tyrosine
835 (L) o CCH) aromatic/ tyrosine
880 (L) pl CH; W CC YW CNY Tryptophane
900 (L) p(CH,)
93 (L) vCC) helx o/ p{CH;) terminal
1004 (L) viCC) nng/Phenylalanine
1033 (L) viCC) skelettal/cis
1061 viCC) skeletal/trans
1081 (G) viCC) skeletal/random
1102 viCC) skeletal! trans
1128 (G) viCC) skeletal/ trans
1161 (L) viCC)Wo({COH)
1177 (L) viCC)
1185 viCC)

Raman Shift (cm™)

1209 (L) }}JE CWTyrosine/Phenvlalanine/amide
o CH; ) waggingv{CN)/

1239 (L) amide [T disordered

1273 viCN Wo(NH) amide 11T {a helix)

1301 (L) o{CH,)

1315 (L) o CH,)

1391 o CH;) symetnic

1400 o[(CH;};] symmetric

1425 o CH;)

1452 (L) ol CH; ) scissoring (lipid/protein)

1534 d(NH)

1556 (L) o NH)WICN Vamide I

1586 (L) wC=C) nng

1609 Phenylalanine/Tyrosine
wC=C) nng/

1616 (L) Tvrosine/Trypiophane

1654 (L) viCONH) amide I a helix

1677 ((s) WCONH) amide 1 P sheet

2565 (ns) viSH)

2732 ins) viCH) aliphatic

2875 fns viCH,) symmetnc

2931 ns viCH;) symmetnc

2966 fns) viCH3;) asymetric

3061 fns viCH) ring

3284 (L) viNH), crysialline

3325 (G) viNH), crysialline

135 (G) Vi,

ns : not studied; L : Lorantzian; G: Gaussian

The band near 506 cm™tis assigned to the S-S stretching mode. It has been reported that the position of this
band varies with different disulfide conformers and that less stable disulfide conformers contribute to hair

brittleness



