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PARTIALLY POROUS STATIONARY PHASES HYPHENATED TO A HYBRID MASS
SPECTROMETER (IT-TOF) FOR UNEQUIVOCAL IDENTIFICATION OF PROTEINS
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1 MKUWWTFISLL LLFSSAYSRG
51 FSQYLQQCPF DEHVELVNEL
101 VASLRETYGD MADCCEKQEP
151 KADEKKFWGK YLYEIARRHP
201 LLPKIETMRE KVLTSSARQR
251 FVEVTKLVTD LTKVHKECCH
301 CCDKPLLEKS HCIAEVEKDA
351 GSFLYEYSRR HPEYAVSVLL
401 KHLVDEPQNL IKQNCDQFEK
451 RSLGKVGTRC CTKPESERMP
501 TESLVNRRPC FSALTPDETY
551 ALVELLKHKP KATEEQLKTV
601 ST)TALA

VFRRDTHKSE IAHRFKDLGE EHFKGLVLIA
TEFAKTCVAD ESHAGCEKSL HTLFGDELCK
ERNECFLSHK DDSPDLPKLK PDPHTLCDEF
YFYAPELLYY ANKYNGVFQE CCQAEDKGAC
LRCASIQKFG ERALKAWSVA RLSQKFPKAE
GDLLECADDR ADLAKYICDN (DTISSKLKE
IPENLPPLTA DFAEDKDVCK NYQEAKDAFL
RLAKEYEATL EECCAKDDPH ACYSTVFDKL
LGEYGFQHAL IVRYTRKVPQ VSTPTLVEVS
CTEDYLSLIL NRLCVLHEKT PVSEEVTECC
VPKAFDEKLF TFHADICTLP DTEKQIKKQT
MENFVAFVDK CCAADDKEAC FAVEGPKLVV

Start - End

3/ -4
66 - 75
76 - 88
89 - 100
123 - 138
123 - 138
139 - 151
161 - 167
249 - 236
257 - 263
264 - 280
286 - 297
298 - 309
298 - 309
319 - 30
360 - 371
361 - 371
375 - 386
387 - 399
387 - 401
402 - 412
421 - 433
437 - 451
499 - 507
508 - 523
529 - 544
548 - 557
588 - 597
598 - 607

Observed

417.21
582.32
489.19
474.23
476.47
634.95
526.59
464.25
461.75
395.24
329.96
722.81
384,44
5§12.25
820.39
480.61
642.36
752.19
519.22
599.61
653.36
740.40
34732
570.14
627.97
636.97
571.86
554,75
501.79

Me{expt) Mr{calc)

1248.61
1162.62
1464.55
1419.66
1901.84
1901.84
1576.74

926.48

921.48

788.46
2115.83
1443.61
1533.73
1533.74
2458.14
1438.80
1282.70
1303.57
1554.62
1795.80
1304.70
1478.78
1638.93
1139.46
1860.89
1907.89
4.1
1107.49
1001.57

1248.61
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1464.55
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921.48
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2115.83
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2458.16
1438.80
1282.70
1503.57
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1795.61
1304.71
1478.79
1638.93
1139.46
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1907.90
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1107.49
1001.58
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-0.00
-0.00
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-0.01
-0.01
-0.01
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-0.00
-0.00
-0.00
-0.01
-0.01
-0.00
-0.02
-0.01
-0.00
-0.00
-0.00
-0.01
-0.01
-0.01
-0.00
-0.00
-0.01
-0.00
-0.00
-0.00
-0.00
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Miss Sequence

FEDLGEEHFK (Ions score
LVNELTEFAK (Ions score 59
TCVADESHAGCEK  (Iong score 10
SLHTLFGDELCK (Ions score 35
NECFLSHKDDSPDLPK (Ions score 11
NECFLSHKDDSPDLPE (Ions score 33
LEPDPNTLCDEFK  (Ions score 31
YLYEIAR (Ions score 38
AEFVEVTE (Ions score 27
LVIDLTE (Mo match)
VHKECCHGDLLECADDR (o match
YICDHQDTISSK (Ions score 89
LKECCDKPLLEK  {Ho match)
LEECCDKPLLEK (Ions score 24
DATPENLPPLTADFAEDKDVCE  (No watch)
RHPEYAVSVLLR (Ions score 79)
WPEYAVSVLIR (N watch)
EYEATLEECCAK (Ions score 30
DDPHACYSTVFDK {Ions score 12)
DDPHACYSTVEDKLE (Ions score 1
HLVDEPQHLIK (Ions score 40
LEEYGFQHALIVR (Ions score 90!
KVPQVSTPTLVEVSR (ong score 67)
CCTESLVIR (Ions score 63
RPCESALTEDETYVPE (Ions score 46
LFTFHADICTLPDTEE (Ions score 7)
KQTALVELLK (Iong score 37
EACFAVEGPE (Ions score 28
LYWSTQTALA (Iong score 22)
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Dietary Lipids

For the Love of Lipids
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IN DIET, LIPIDS ARE IMPORTANT AS ENERGY SOURCES AND AS SOURCES OF
ESSENTIAL FATTY ACIDS AND FAT-SOLUBLE VITAMINS, WHICH TEND TO ASSOCIATE
WITH FATS.

LIPIDS REPRESENT IMPORTANT STRUCTURAL AND FUNCTIONAL CONSTITUENTS OF
CELLS IN BIOLOGICAL SYSTEMS AND THEY ARE OFTEN RELATED TO SEVERAL
DES EAS ES What are Lipids?

Lipids are macromolecules made of fatty acid monomers.
Functions of lipids include structural support for the cell, energy storage, and cell signaling.
Lipids are non-polar in nature and do not interact with water.
Main types of lipids:
Triglycerides Phospholipids Steroids and Waxes

AL

GENERALLY, THE QUALITY OF FOOD IS CLOSELY
RELATED TO THE QUALITY OF THEIR LIPIDS.
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TECHNIQUES

Chromatographic techniques

¥

Multidimensional chromatographic
techniques

Hyphenation of chromatographic
techniques with Mass Spectrometry
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SERARATION TECHNIQUES LIPIDS 1IN FOOD SAMPLES
Chromatographic techniques

¥

Multidimensional chromatographic
techniques

Hyphenation of chromatographic
techniques with Mass Spectrometry



Develop advanced analytical methodologies for the characterization of
the lipid fraction in food and related sample
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Facolta di Farmacia, Universita triacylglycerols in Borago officinalis "
di Messina, Messina, ltaly 5
2Universita Campus Bio-Medico, L L i e
Roma, Italy An optimized 2-D liquid chromatography (LC x LC) set-up, based on the different selec-
tivities of a silver ion (Ag) and a non-aqueous reversed phase (NARP), employed in the
. first (D1) and the second dimension (D2), respectively, in combination with evaporative
Received November 29, 2010 L ine d . hasb developed for th Iysis of the triacyl 1 &
Revisod Decembor 29. 2010 ight-scattering detection (ELSD), has been developed for the analysis of the triacylglycerol 5
Accepted December 2'9‘ 2010 (TAG) fraction in a Borago officinalis oil. The 2-D set-up, thanks to the complementary
separation selectivity provided by the two columns, allowed to distribute 78 TAGs
throughout the 2-D LC retention plane otherwise unachievable by 1-D LC.
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Article history: A non-aqueous reversed phase high performance liquid chromatography method was developed, and 2 Zlen s S E = bl
Available online 27 March 2012 optimized for triacylglycerol analysis in a Brevoortia tyrannus (menhaden) oil sample. Four columns el wL N l 1 5 ] - 2
were serially coupled to tackle such a task, for a total length of 60 cm of shell-packed stationary phase, 1.0 ' | ' = ‘: MY [ -
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The isolation of lipid bioactive components from food waste products and their

chemical characterization

Characterization of best-by-date dairy products to evaluate their nutritional value for

possible re-introduction in the food or feed chain



Isolation of lipid species from different food sources
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Authentication of food products by their lipid profile
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environment, cosmetic, and clinic field)

Duty and responsibility:

i) Develop and optimization of advanced analytical techniques, considering the needs of the customers.
ii) Analytical support to the customers and partners;
iii) Meet with customers and partners to discuss their evolving needs finding reliable solutions for their problems;

iv) Presentation of the new products to the customers, with demonstrations and workshops.



Lipids as bio-markers in muscular diseases and other pathologies
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USING BREATH TO DIAGNOSE MYCOBACTERIUM
TUBERCULOSIS INFECTION

v’ Biomarker discovery using human and non-human primate exhaled breath as not invasive
sampling in the contest of active pulmonary Tuberculosis by advanced analytical tools and

chemometric techniques



USING BREATH TO DIAGNOSE MYCOBACTERIUM
TUBERCULOSIS INFECTION

In 2019, WHO reports: |-
* 9.6 million infected {
* 1.5 million deaths

o

Rate per 100,000 Population
B 750-1.350
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76-250
1-76

No Estimate



USING BREATH TO DIAGNOSE MYCOBACTERIUM
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USING BREATH TO DIAGNOSE MYCOBACTERIUN
TUBERCULOSIS INFECTION

TB(+): Experimental Group (individuals presenting with Mycobacterium Tuberculosis
infection)

TB(-): Control Group (individuals with no Mycobacterium Tuberculosis infection but
presenting similar symptoms)
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USING BREATH TO DIAGNOSE
MYCOBACTERIUM TUBERCULOSIS INFECTION
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Project in collaboration with Johnson & Johnson corporation

small molecules of pharmaceutical interest.

pharmaceutical molecules.
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Current developments in LC-MS for
pharmaceutical analysis

Marco Beccarial® and Deirdre Cabooter &*

Liguid chromategraphy (LC) based technigues in combination with mass spectrametry (MS) detection
have had a large impact an the developrment of new pharmaceuticals in the past decades. Continuous
improvemeants in mass spectrametry and interface technalogles, combined with advanced liguid chroma

tographic technigues for high-throughput gualitative and quantitative analysis, have resulted in a wider
seope of appbeations in the pharmaceutical field. LC-MS tools are increasingly used to analyze pharma

ceuticals across a varlety of stages in their discovery and development. These stages include drug discow

ery, product characterization, metabolism studies (in witro and in vive) and the identification of impurities
and degradation products. The increase in LC-MS applications has been enormous, with retention times
and rmolecular weights (and related fragmentation patterns) emerging as crucial analytical features in the
drug development process, The goal of this review is to give an overview of the main developments in
LC-M5 based techniques for the analysis of small pharmaceutical molecules in the last decade and give a
perspective on future trends in LC-MS in the pharmaceutical field.
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Development of validated liquid chromatographic methods for the characterization of

Implementation of linear and no-linear models for the automatic detection of small
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Investigation of heteroatoms containing compounds in bio-sources

products through advanced analytical tools
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Hydrolysis, fermentation, bio-and chemical conversion, gasification,
pyrolysis, combustion, ...
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AlM: THE USE OF BIO-MASS AS SOURSE OF CHEMICALS AND BIO-FUELS
IN ALTERNATIVE OF PETROLEOUM RELATED COMPOQUNDS
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What can you do with your Degree in
Pharmaceutical Chemistry?
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Not exhaustive list of possible jobs with the Degree in Pharmaceutical
Chemistry

Forensic

College Biochemist/ Pharmacist
Scientist

Professor Pharmaceutical Chemist

Most Common Specialized/
Unique Jobs

Physician Pharmaceutical Food Scientist
Chemistry

Medical Lab
Technologist

Biomedical
Engineer

Non-Traditional Science Journalist

High School
Biotech or Pharmaceutical Sales Representative Toxicologist Teacher
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ADVANCES IN FOOD ANALYSIS

First Part
01 — Chromatography .
02 — Liquid Chromatography
03 — Gas Chromatography )
04 — Mass Spectrometry in )
Chromatography .
Third Part

09 — LCxLC in food analysis:

Second Part

05 — Multidimensional (MD)
Chromatography

06— 2D-LC
07 —-2D-GC
08 — 2D-LC/GC

applications



CHROMATOGRAPRHY

» Chromatography is a separation technique used for the separation and the quali-

guantitative determination of known and unknown compounds (analytes) present in a

sample.



CHROMATOGRAPRHY

» Chromatography is widely applied in different scientific fields, such as pharmaceutical,

food, petrochemical, forensic, and —omics sciences.



CHROMATOGRAPRHY

» Even if the physical-chemical principles of chromatography are the same in all the field of
applications, the way how to apply chromatography can be different considering the

different fields.
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Development of validated
analytical methods
considering few compounds of
interest
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Development of validated Development of efficient separation
analytical methods methods considering a wider range of
considering few compounds of compounds having different polarity
interest and chemical structures
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ADVANCES IN FOOD ANALYSIS
* First Part

01 — Chromatography

Basic principles of Chromatography and

02 — Liquid Chromatography (LC) Mass Spectrometry

. Mobil & stationary phases in LC and GC
03 - Gas Chromatography (GC) Differences between LC and GC
04 — Mass Spectrometry (MS) in Analytical parameters

Chromatography Hyphenation with MS
Some applications in Food analysis
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What is and how to develop a MD
chromatographic method

Analytical parameters to describe a
MD chromatographic method

Modulators in MD chromatographic
systems

Some applications in Food analysis

* Second Part
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05 — Multidimensional (MD)
Chromatography

06 — 2D-LC
07 — 2D-GC
08 — LC-GC

—
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Several LCxLC application in the analysis of
complex food samples

The LCxLC separation of analytes with different
polarity and chemical structure

Use of different LC mode combinations (NP, RP,

HILIC) in a LCxLC system to improve orthogonality

Use of different mobile phase gradient modes to
improve the chromatographic separation
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Third Part
09 — LCxLC in food analysis: applications
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