EVIDENTIAL VALUE OF BLUE DENIM FIBERS: A
POPULATION STUDY OF FIBER AND DYE COMPOSITION
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INTRODUCTION

GOALS
The goal of this project is to evaluate the current diversity in fiber and dye
composition of blue jeans. Fiber samples will be taken from blue jeans pants by tape
lifting method and by cutting a piece of both the warp and weft yarns. Fibers
collected from yarn samples will be analyzed by microscopy (bright field and doublecrossed polarized light) , Raman and SERS (Surface Enhanced Raman
Spectroscopy). The discriminating power of each method will be assessed.

Fiber trace evidence is an historical field of forensic
science. Evidential value of the fibers found is a
combination of their number, position, and type, as
well as the presence or absence of other fibers in
the background already present on the receiving
textile [1]. Therefore, an important notion in their
evaluation is their frequency of appearance in the
population. Rare fibers will be relevant in the casework because their presence can more likely be
explained by a recent transfer. Meanwhile, the observation of white, black or blue cotton, for example,
will be much more common because of their preponderance in the population[2,3].

METHODOLOGY
Sampling
• Observation of jeans color

• Tape + sample of both weft and warp
yarn for each jeans

Steromicroscope
• Sample preparation for microscopy
observations (5 fibers per type for each
jeans)

• Observation of yarn composition
(cotton, synthetic)

In a study done by MC Grieve et al. in 2006, 95% of sampled jeans were found to be
made of 100% cotton and dyed with indigo (Vat Blue 1) [4]. For these reasons, the
analysis of blue cotton fibers from denims has always been difficult to assess. The
industry of fashion as changed since then, especially with the rise of fast fashion,
and the population of fibers from blue denims needs to be re-evaluated [5].

Microscopy
• Width measurements of cotton fibers

• Birefringence of synthetic fibers

Dye Analysis
• Dye extraction from bue warp threads using DMSO

• SERS spectra of extracted dye

RESULTS AND DISCUSSION
Jeans Color
35% of jeans (19 out of 55) were dark blue
• 74% of dark blue jeans (14/19) had a navy/dark blue warp yarn and a white weft yarn
• 11% of dark blue jeans (2/19) had a navy/dark blue warp yarn and a black weft yarn
• 1 dark blue jeans had a navy/dark blue warp yarn and a navy blue weft yarn

Fig 3. Polyester fibers with molten ends were found in 4 jeans
(Magnification : 200x)
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36% of jeans (20 out of 55) were medium blue
• Apart from 2 jeans, all had a white weft yarn.
• Warp yarn colors range from navy blue (7/20), royal blue (5/20), a mix of navy and
medium (5/20), and greyish-blue (1/20).
• 2 medium blue jeans had a navy blue warp yarn and a pale blue weft yarn
27% of jeans (15 out of 55) were pale blue
• The dye distribution in pale blue jeans is not as homogenous as in medium and dark
blue jeans. Part of the fibers were white while other parts were different shades of blue.
• Warp yarn colors range from medium blue (7/15), pale blue (3/15), navy blue (3/15),
royal blue (1/15) and greyish-blue (1/15).
• All of pale blue jeans had a white weft yarn
2% of jeans (1 out of 55) were a pale mint blue

Fig 1. Fiber composition in a population of 55 jeans

Fig 4. Width distribution of 5 cotton fibers sampled from warp
yarn of 55 jeans (n = 275 fibers)

Fig 2. Examples of elastomultiester
fibers
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Dye analysis - SERS
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CONCLUSION
The majority of collected jeans (72%) were made from a blend of cotton and man-made
fibers (other than elastane), such as polyester, elastomultiester or rayon. This represents a
major shift from previously published studies regarding the composition of jeans. As for
dyes, only 15% of jeans collected were dyed with Vat Blue 1 (indigo) only. Others were
either a mix of indigo and another dye or completely another dye. Therefore, the analysis of
dyes in blue cotton fibers from jeans can prove to be useful. Moving forward on this project,
the dyes extracted from the warp yarns could be analyzed by thin-layer chromatography
(TLC) to differentiate the dyes other than indigo.

• 15% of jeans (8 out of 55) were colored with indigo only (Vat
Blue 1)
• 47% of jeans (26 out of 55) were colored with a mix of indigo
and an other dye
• 20% (11 out of 55) were colored with an other dye
• For 18% of collected jeans (10 out of 55), only the spectra of
DMSO was obtained. There were mostly pale blue jeans
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