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Simplified optical analysis of animal fur and feathers
using ultraviolet visible spectrophotometer

Toshio Okazaki, Takaaki Fukuyama, Atsushi Ishino,
Takayuki Horii and Toshihiro Kawazoe

Summary We performed simplified optical analysis of the fur of dogs and cats and feathers of birds
using an ultraviolet visible spectrophotometer. As a result, the light-shielding ability was not associ-
ated with the fur color, but showed a negative correlation with its thickness. For light-scattering
analysis, simple processing was applied to cuvettes, and plant leaves were analyzed to obtain the optical
data corresponding with chlorophyll pigment. This result suggested that this method was useful for
estimating pigments contained in materials. Light-scattering analysis of human and dog hair and crow
feathers showed absorption peaks at wavelengths corresponding to eumelanin and pheomelanin.
Analysis of cat hair also showed an absorption peak at 380-400 nm, suggesting a pigment in addition
to eumelanin and pheomelanin. On analyzing parrot feathers, an absorption peak corresponding to
psittacofulvin was confirmed. In pigeons and crows, a low absorption peak corresponding to psitta-
cofulvin was also observed.
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Fig. 1 Methods of simplified optical analysis using an ultraviolet visible spectrophotometer.

A. Right, visible light-shading analysis of dog fur: Fur was put into a cuvette, and absorbance between 190 and 1,100

nm was analyzed. Left, simplified optical analysis of fur and feathers: Analytical cuvettes were processed to detect

the scattered light from the materials as follows: Aluminum foil was applied to the cuvette surface on the light-source

side, a hole (1 mm) was made in its center, and aluminum foil (5 mm in width) was attached to the cuvette surface

on the opposite side.

B. Each of materials was directly put into the analytical cuvette. 1, empty; 2, black hair (human); 3, brown hair (dog);

4, brown feather (bird); 5, a green leaf.

C. Comparative optical analysis of plant leaves using the ultraviolet visible spectrophotometer: Right, using a conven

tional standard cuvette; Middle, using a cuvette with aluminum foil; Left, alcohol extract of leaves.
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Fig. 2

Visible light-shading analysis of dog fur.

A: dog (black hair); B: dog (brown hair); C: dog (white hair); D: cat (white hair).

— 141 —



£

500 nm® [E £ 680 nmIZW AR K ATEED & L7z
(Fig. 1ICHH) o, ZOMPDIEICL Y / — )V &)
ZCFETT D HEE L, 3000 rppm T 5 53[0 L
LHEOMIHE 2RI L . %610 mm
DAY v F— KXoy MIAN, WRESHT
B0l A, MLF 2Ry hx vzt &
DI K680 nm & [F]FF, 680 nm (2R A A
R bz (Fig. 1C4). — IR IZ13380-
470 nm & 620-680 nmig | ZWL U K & FFo 7 oo
TANBFEET A EDHMLENTEY) 2D, K%
FETHELNRIE KL, 7007 4 Vi
ERBLL7ZZbDEEZ Bz, F 72, 380-500
nm DL K A3680 nm DI IR K12 H_ T L
o7z, B Loz, 450 nmft
IR A Z SO F ) 4 FRBEIS L
EEINTVWEIENFHOLNTEBN?, ThAK
ML7zbnbEZ 5N, UEORERNS, 4
T 2y b & v 7z G SRR 45
Wik, #E, HEOORFEOHTEICH Hrh L H
Wr S A7z,

ECESIO) RIS IEYEN

AY U F—=FFaxy MIPEE AN, 190
nm-1100 nmDOW NG 24T o 72 L T A, il
IITEEEC X B BENE 5 & CREBRT AR &
kY, TREFHOWE TIZIE—EOWIEE i %
TR L7275, 300 nmBL T ORISR TlEm WL
D% L7z (Fig.2)o WL - FRIBGIBOTOGEE
D% . PIEIAH L B oW R EE Tl

Absorbance

Absorbance

Fig. 4

FE VI S N

L. W - RYOGEREEER L2 2 A, #
FOMIZERE <, KRS & - FISEERER &
DORENZEDOHERBRRAIFED 57z (Fig. 3) .

3. BB EHE O (8 5 WG EE 55 #T

(MRS ] 26D X H I L L7z F 2y
M2, Fig. 4L5HE (A-G) Ok b, £ XRA
IHEEE AN A S BOLEE 54T % it L
720 A XDE, K. ABOBED KEHLE SR
KN OFER, BOROCRBOEETIE,
480-500 nmift B IR K & 78 L, #iZ8 £ 7213
IR BOWETIE, RIERMOWE R
otz ABBEETIE, 20X RIRIIUHRKIE
ZEAERDOEN o720 X2TDRELOHTE
TIARYMED 1100 nm#A* 5500 nmAJ 3T T T

(] P P e
0.0 @ :black; @:brown; O :white
E 500
3 = 295.09x9628
5 Y y
2 400
k)
"
é 300 ‘\
2 o ) (O — 8
O
10.0
0.0
0.0 20.0 40.0 60.0 80.0 100.0
Visible light-shading ratio (absorbance/g)
Fig.3 Relationship between the visible light-shading

ratio and thickness of animal hair.

Simplified optical analysis of pigments in animal hair.

A: human (black hair); B: dog (black hair); C: dog (brown hair); D: dog (light brown hair); E: dog (white hair); F:

cat (black and brown hair); G: cat (white hair)
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Fig. 6 Color observation and simplified optical analysis of bird feather.

A: parrot; B: pigeon; C: crow,
Upper: epiillumination; Middle: transillumination; Lower: simplified optical analysis.
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