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#3HE: Microbial lipid production on amino acid-rich wastes

¥ k4. Rasool Kamal

In this thesis, Rasool Kamal studied the biotransformation of amino acid-rich (waste) materials into lipids by

using the oleaginous fungi, which might reduce the lipid production costs. More interestingly, he found the

supplement of proline at an optimum concentration of 0.5 g/L in crude glycerol could significantly increase lipid

production. His thesis is well written and organized smoothly; the literature is referred to and cited
appropriately; The novelty of his studies is high.
A few points should be addressed sufficiently.

1. There are plenty of typos in this thesis.

2. PAGE 32, “initial cell mass concentration of 7.0 g/L”, however, on PAGE 35, “an initial cell mass of 6.90
g/L”.

3. There is no composition list related to SVAA, MIAA and FMAA as mentioned in PAGE 35. Although table
3.1 (PAGE 49) shows the composition, according to table 2.4, it seems that the amino acid blends used in
chapters 2 and 3 are different.

4. PAGE 35, “Over 49% of total AA were consumed for the experiments those with SVAA blends and MIAA
blends, however, only 25% of total AA consumption was achieved in terms of FMAA blends.” It is better
to cite Table 2.4, if the calculation is based on Table 2.4.

5. Because there are various medium composition and conditions related to each figure, I suggest appending
the key information about medium composition and conditions to each figure.

6. Table 2.5 in PAGE 44, did the author measured the amino acids after autoclave, I suppose that some amino
acids are degraded or oxidized (for example cysteine) during autoclave. More than 43 g/L of cysteine was
disappeared, but no cells and lipids are generated.

7. Chapter 3, the initial cell mass of each experiment is confused. In PAGE 49, “initial cell density of 4.0 g/L
(unless otherwise stated)”. For T. cutaneum AS 2.571 and L. starkeyi AS 2.1560, 7.0 g/L cell mass was
initialty used. However, for R. toruloides, the amount of initial cell mass was not mentioned, so I supposed
it is 4 g/L. In this case, why the author used a different amount of initial cell mass for these three fungi.
Moreover, three amino acid blends were used for R. toruloides but only two for T. cutaneum and L.
starkeyi. I also very curious about how to prepare these three amino acid blends to make sure the carbon
concentration of 28 g/L (Figure 3.3) in the case of the composition of these three amino acid blends is fixed
as mentioned in Table 3.1.

8. PAGE 57, Table 3.2, “Pro” is not clear. As three media (Pro-16, Pro-28 and Pro-40) was used. The author
should specify which one is the exact sample used for FAME measurement.

9. PAGE 61, “C. Curvatus ATCC 20509” should be C. curvatus ATCC 20509. Table 4.1 should be Table 3.1,
because there is no such Table 4.1 in the thesis. I also found the citation to Table 4.1 many times, so please
change. Also, the author should change Table 4.2, Table 4.3 and Table 4.4 sequentially.

10. PAGE 61, “an initial cell mass concentration of 7.0 g/L” however, on PAGE 64, “with a final cell mass of
7.4 g/L”.

11. PAGE 68, 23.2 g/L residual glycerol in the second row, which is more than 20 g/L initially used.

12. PAGE 73 “co-supplied with different amount of same concentrations of each SVAA and glycerol (1:1 ratio:
same amount of each SVAA and glycerol)”, change to “co-supplied with different amount of SVAA and

B|2W, H3IA




13.
14.

15.

16.

17.

18.

19.

glycerol (1:1 ratio)”. “...... each SVAA and glycerol (Figure 4.7g)” change to “...... each SVAA and
glycerol (Figure 4.7¢ and 4.7g)”. “......a bit higher glycerol i.c., 344 g/IL compared with 26.8 g/L -
on the media containing 40 g/L each AA and glycerol (Figure 4.7g).” change to “...... a bit higher glycerol
ie., 34.4 g/l compared with 26.8 g/L - on the media containing 40 g/L each AA and glycerol
(Figure 4.7g).”

Maybe re-organize Figure 4.7 to align ab ¢ g well with d, e, fand h.

PAGE 82, “...... 200 rpm for 120 h (unless otherwise specified).”, so I suppose that the cultivation time is
120 h. PAGE 86, Figure 5.2, the cultivation time is 144 h and the lipid yield is 0.26 the cell samples
cultivated for 144 h. However, in Table 5.5 you mixed these two samples (the first two rows), I suppose,
with the samples mentioned in Fig 5.5, which are the cell samples cultivated for 120 h. I totally DO NOT
agree this is an appropriate way the present these data. 1 suggest you to use the first two rows to show the
data about G-50 and GP-50 as mentioned in Figure 5.5. And append two rows to show the data from the
cell samples cultivated for 144 h as mentioned in Figure 5.2. You also have to specify the sample
information including the cultivation time in Table 5.5.

PAGE 85, “...... quick gradual decrease in L-proline uptake”, change to “...... quick decrease in L-proline
concentration”. “the rapid L-proline uptake might . due to”, change to “the rapid L-proline uptake might
be due to”. “as well as - glycerol consumption in both” change to “as well as . glycerol consumption
in both”. )

PAGE 88 and Figure 5.4, switch G+MeOH and G-MeOH, as you mentioned in the text, G+MeOH seems
the sample autoclaved and no methanol in the medium, and G-MeOH is the sample with methanol. In order
to make it clear, it is better to use G+MeOH and G-MeOH to specify the samples with and without
methanol, respectively.

Figure 5.4b, 5.5b, 5.6b, 5.7b, 5.8b. it is not appropriate to show the data with line charts, as these samples
are independent. Maybe use scatter plots or bar chart.

PAGE 93, “reached the highest i.e., 47.3 g/L and -” change to “reached the highest i.e., 47.3 g/L. and
B

PAGE 101, “(4) The effects of various AA supplements individually or in designated blends were
illustrated on the red yeast R. toruloides lipid production efficiency _.” 1 suppose
you have done this in Chapter 5, but unfortunately, you did not do this experiment. Instead, in chapter 3
(PAGE 55 Figure 3.4), you evaluate the effect of individual amino acid on lipid production, however, in

this experiment, no crude glycerol was used as co-substrate.
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The English version comments to the thesis of

Microbial lipid production on amino acid-rich wastes

This thesis investigate the utilization of amino acids or their mixtures for enhancing
the lipid production in oleaginous yeasts, and compared the amino acids assimilation
ability of four oleaginous yeasts. It was also found that amino acids, in particular
proline improved the glycerol utilization and lipid production, which should expand
the substrate spectrum. This study is of important in regard of industrial application
and scientific interest. However, the thesis organization can be improved to make the
logic clear. The main concerns are listed below:

1.

The thesis title showed amino acid-rich wastes, however the author didn’t use the
real amino acid-rich wastes as feedstocks. | suggest change to ‘Microbial lipid
production on amino acids’

In chapter 3, the author compared the utilization of amino acids in three yeast
species. Why the author only show Rhodosporidium toruloides in this chapter title?
What's the relevance between chapter 2 and 3. | noticed the fermentation
conditions were different.

In chapter 4, it was found that the amino acid mixture significantly improved the
glycerol utilization. Why the author used the lysine as a substrate for lipid
production, since several other amino acids such as glycine and glutamine were
the most significant used in the amino acids mixtures.

It was found the I-proline improved the glycerol utilization and lipid production in
Rhodosporidium toruloides. How about this effect on other oleaginous yeast? In
other words, the generality of I-proline effect in other oleaginous yeasts?

There are some typos in the text, for example, all the bars in Fig. 4.7 | are white,
which made it impossible to distinguish the data. The first appearance of
abbreviation such as SVAA, MIAA and FMAA should full name. please check the
main text carefully
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In general, the work is focused on the utilization of by-products from meal industrial by using the waste

AA inside, which has a good potential in both bio-energy production and environmental application. The

essay was well written and organized. Some suggestions and comments are below.

(1)

Some calculation and statistical analysis should be provided. For example, the significant analysis
was missed in most of table and figures. The info of lipid yield calculation based on which
substrates should also be provided clearly in multi carbon sources experiments.

The reason for the using of different strains shouid be clearly expressed. For example Figure 5.1.
The expression of significant digit in the abstract and content should be consisted

Why some AA in table 2.4 and 3.1 were different in amount? And the chromatograms of
standard mixture in Figure 2.1 and Figure 4 1 were different in peaks nearby 30 min?

Some running tities are wrong in page 73-76.
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