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����������!�����2<3��Fungi to species level have so 
far been named depending on genetic metabolic by using molecular characterization diversity and 
based on morphological identification [7]. Classification of fungi such as penicillium at the species 
level depends on morphological characteristics (colony features, hypha, the arrangement of spores), 
which cause fungal differentiation, so the morphological study is the most diagnostic and consistent 
method [8]. As fungi are morphologically complex microorganisms differ in their structural forms due 
to the surface or submerged form of growth, the nature of the growth, physical environment and some 
species are cryptic with very similar morphology, therefore, it is difficult to identify them by the 
morphological method only.�The primary structure of fungi consists of tubular filaments, known as 
hypha that arise from a single reproductive spore. It repeats itself to form a mass of strands known as 
mycelium [9].� Most of the important morphological features are identified from mycelium. 
Penicillium spp. determined by microscopic identification technique based on macroscopic 
morphological features such as colony types, colony color, size, shape, and hyphae were observed by 
the naked eye and microscopic features (arrangement of spores and conidia) of different Penicillium 
spp. observed under a compound microscope. The morphological identifications of fungi by the 
microscopic examination method alone sometimes are not suitable for several reasons, including the 
prokaryotes, small cells, and some cells close to the limits of the accuracy of the optical microscope 
[10]. The identification of Penicillium to species level is not always possible based on the 
morphological method, so we implemented spectroscopic methods such as Raman spectroscopy and 
UV-vis spectrophotometry. By using spectroscopic methods to characterize fungi by describing the 
biochemical components and obtain more traits are used to discriminate between species with more 
accurate and clear results. Raman spectroscopy is simple technique, requires a small amount of 
sample, not affected by water, rapid, non-destructive, ease of use at low cost, high sensitivity and 
provides information about biochemical fingerprinting of the fungi mass, chemical composition, 
structure, and interactions of biomolecules inside the cells of microorganisms [11, 12].  Raman 
spectroscopy has been used for the rapid and accurate identification of fungi species in recent years, 
thus, appears to be a good and useful technique for studying and distinguishing fungi. It is an inelastic 
process that occurs when a sample is illuminated with a strong monochromatic light source (such as a 
laser beam) [13] in the visible range or near-infrared. Raman spectra of samples are obtained when 
collecting inelastic scattered photons from the studied sample. We proved that Raman spectroscopic 
technique is important for classification and identification of fungi and that is because of fingerprints 
based on Stoke scattering [14], each sample has a special fingerprint that distinguishes it from the 
other samples. Raman spectra can distinguish between fungi species through the difference in the 
intensity peaks, presence of some peaks in the spectra of samples and absence of some peaks from 
other spectra. UV/Vis spectrophotometry is also used to strengthen the result obtained from 
morphology and Raman spectra [15]. In this study, we are the first used UV / VIS Spectrophotometry 
to support our study to identify and differentiate Penicillium species.    
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