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Figure 1: A-Illustration of a longfin inshore squid.1 B-Illustration of a 

chromatophore organ and the pieces that make it up. C-Microscopic 

image of chromatophores from a longfin inshore squid, scale bar 1 mm. 

Figure 3: Pigment extraction from chromatophore granules 

• Extracted pigment was collected and purified from silica TLC plate 

• Absorbance spectra of isolated pigment suggests multiple compounds contribute to visible color 
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A • Adaptive coloration in cephalopods is facilitated by an 

optical organ known as the chromatophore 

• Chromatophores contain a pigment sac anchored by radial 

muscle fibers. Within the sac are pigmented nanoparticles 

whose contents are not well known 

• It is thought that the granules contain proteins and 

pigmented molecules known as ommochromes.2 

• Ommochromes are heterocyclic molecules common to 

many insects, crustaceans, and reptiles 

• We report the extraction and analysis of ommochromes as 

the main source pigment in squid Loligo pealeii 

chromatophores 

• Determining molecular composition of pigment molecules 

will enable the squid dermal change to be mimicked 
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A Band 1 predicted structure: 425.31 m/z 
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Band 2 predicted structure: 500.38 m/z B 

Band 3 predicted structure: Unknown C Band 4 predicted structure: Unknown 

Background 

D 

• Extracted pigments are further separated using reverse phase HPLC 

• Upon separation, pigments are fragmented and analyzed using a micro-ion electrospray source of an 

LTQ Orbitrap XL mass spectrometer 

Background 

Figure 5: Mass spectra and their respective chromatograms. A-band 1.B-band 2. C-band-3. D-band 4.  

• Pigments were  successfully extracted from chromatophore pigment granules using 0.5% HCl-MeOH 

• Three different colors are separated via normal phase chromatography with 3:1 phenol:water 

• MS/MS suggests that these bands contain many different compounds including a known ommochrome, 

Xanthommatin 

• The remaining unknown compounds will need to be identified with other analyses such as further 

fragmentation and NMR 

Methods 
• Chromatophores from L. pealeii are dissected and pigment is extracted from the granules using the 

procedure illustrated in Figure 3 

Results: Absorbance spectra of extracted pigments 

N = 75 granules,  

Error STD 
Figure 2: A-Loligo pealeii dorsal fin where 

chromatophores are extracted. B-Microscope 

image of chromatophores. Scale bar 1mm. C-

SEM images of the pigment granules isolated 

from the chromatophores pre-and post-

0.5%HCl-MeOH extraction. 1µm. D-Bar graph 

showing the decrease in size of the pigment 

granules after the 0.5%HCl-MeOH extraction. 
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Figure 4: Absorbance spectra of the four bands separated (right) from pigment supernatant (left).  
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Pigment granules 

Muscle fibers 

Nucleus  

Cytoelastic sacculus B 


