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Development and application of morphological analysis
method in Aspergillus niger fermentation
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Abstract: Filamentous fungi are widely used in industrial fermentation. Particular fungal morphology acts as a critical
index for a successful fermentation. To break the bottleneck of morphological analysis, we have developed a reliable
method for fungal morphological analysis. By this method, we can prepare hundreds of pellet samples simultaneously and
obtain quantitative morphological information at large scale quickly. This method can largely increase the accuracy and

reliability of morphological analysis result. Based on that, the studies of Aspergillus niger morphology under different
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oxygen supply conditions and shear rate conditions were carried out. As a result, the morphological responding patterns of

A.niger morphology to these conditions were quantitatively demonstrated, which laid a solid foundation for the further

scale-up.
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Dim numDocs As Integer
Dim i As Integer

1.6.5

Image Pro Plus Filamentous Length

(F1) Filamentous Ratio (Fr)

ret= IpDocGet (GETNUMDOC,0,numDocs)

For i=0 To numDocs-1

x1 BHERESSH

Growth Rate (G)

Table 1 Some common pellet parameters obtained by image analysis

Classification Name

Definition

Projected area (A)
Perimeter (P)

Maximum diameter (dy,y)

Size

Minimum diameter (dyi,)

Mean diameter (dean)
Count Number (N)

Filamentous length (F1)
Shape

Filamentous ratio (Fr)

The projected area of an object
The number of pixel around an object
The length between two farthest pixels in the object

The length between two closest pixels in the object

Taking 5° as a step-length, calculate the Feret Diameter of the object. Take
the average value of all 72 Feret Diameters of this object as a mean diameter

The amount of pellet in a certain volume of broth
The length of hairy part of a pellet. Calculated as: Fl=(dax—dmin)/2

The volume ratio of the whole pellet and the core part. Calculated as:
Fr:(dmean/dmin)2

R2 BHELETSSY

Table 2 Some common hyphae parameters obtained by image analysis

Classification Name

Definition

Projected area (A)
Size Hyphae width (W)

Hyphae length (L)
Count Branch number (Bs)

Shape Growth unit (G)

The projected area of an object

The width of projected hyphae, which is the diameter of a real hyphae
The total pixel number of a skeletonized object

The branch number of a single mycelium

Hyphae growth rate, defined as: G=L/Bs
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Fig. 1 Comparison of pellet structure using different
pre-treatments.
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Fig. 2 Influence on quantified morphology data with
different pre-treatments and measurement number.
Solid: roasted; hollow: agar gel immobilized.
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Fig. 3  The distribution of pellet diameter and ( 6
filamentous length under different oxygen supply
condition.
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Fig. 4 The distribution of pellet diameter and
filamentous length at different shear rate level.
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Fig. 5 The distribution of pellet diameter and
filamentous length at 450 r/min during different phases.
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Fig. 6 Comparison of different hyphal morphology at
different fermentation phases.
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