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Aplikace HPLC

Aminokyseliny
Peptidy
Proteiny
Lipidy
Sacharidy
Steroidy
Vitaminy
Barviva
LécCiva
Drogy
Metabolity

Testosterone



HPLC proteinu, peptidu a
aminokyselin
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Analyza aminokyselin
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Analyza aminokyselin

Hydrolyza — 6M HCl po dobu 16 hodin

Derivatizace — stabilni UV/fluoro znacka — OPA (o-phtaldehyd) nebo
FMOC (fluorenylmethyloxycarbonyl)

Separace — RP, C18, gradient ACN/pufr

Detekce — UV nebo fluorescencni
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Relative Fluorescence, uA
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Analyza aminokyselin
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RP-HPLC smési derivati aminokyselin s OPA a ME

kolona Cg, Spum, 250x4,6 mm, pfedkolona C;g, 40um, 80x4,6 mm
mobilni faze A: THF+ MeOH+ 0,05M NaOAc (pH 5,9) 1+19+80
mobilni faze B: MeOH + 0,05M NaOAc (pH 5.,9) 80+20

prutok 1,7 ml/min

fluorescenéni detekce

nastiik 5 pmol (aminokyseliny), NH; (20 pmol)



Analyza peptidu

Urceni poradi AMK
Odhaleni modifikaci AMK
Pouziva se bottom up pristup: enzymatickeé stépeni

Enzyme Site of Cleavage
Trypsin Lys, Arg (C)
Chymotrypsin Fhe, Trp, Tyr (C)

Asp-N-protease

Asp, Glu (C)

Pepsin

Lew, Phe, Trp, Tyr (N}

Elastase

Ala, Gly, Ser (C)

Cyanogen bromide

Met (C)

Endoproteinase Lys C

Lys (C)




Analyza peptidu

Redukce — surfaktant + DTT — dithiotreitol
Alkylace: IAA — 2-iodoacetamid
Enzymatické stépeni — trypsin — stépi za Lys (K) a Arg (R)
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Analyza peptidu

RP HPLC

Stacionarni faze: C18

Gradientova eluce: ACN/kys. mravenci; TFA
Detekce: MS/MS, UV pfi nizkych vinovych délkach

Tryptic Digest of Carboxymethylated Apohemoglobin
on a Discovery Wide Pore C18

Column:  Discovery BIO Wide Pore C18, 15cm x 4.6mm, 5um
Mobile Phase:  (A)95:5,(0.1% TFA in water):(0.1% TFA in CH_ CN);
(B) 50:50, (0.1% TFA in water):(0.1% TFA in CH_,CN)
Flow Rate: 1.0mL/min
Temp.: 30°C
Detection:  215nm
Injection:  50pL carboxymethylated apohemoglobin tryptic digest in 50mM NH HCO,
Gradient:  0-100%EB in 65 min

Discovery BIO Wide Pore C18
74 peptides resolved
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Analyza glycopeptidu
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Analyza glycopeptidu

po; N-Glycan GLYCOPROTEINS

Cartoon Structure

HO OH Chemical Structure




Analyza glycopeptidu
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Analyza glycopeptidu

redukce DTT, alkylace IAA

enzymatickeé stépeni PNGasa F: 37 °C, 18 hod, pouze N-glykany!
precisténi HILIC-SPE

znaceni 1-aminobenzamidem (reduktivni aminace, 65 °C, 3 hod)
alternativou je prokainamid

PNGase F 2-AB labeling LC-FLD-MS

\ Clean up

Clean up
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Analyza glycopeptidu

Instrument:

(UHPLC

Mobile Phase A:

100 mM ammonium formate pH 4.4

Column: 1T50mmLx 2.1 mm D x = 2 pm FPF Amide
Mobile Phase B: Acetonitrile
Flow Hate: 400 plLfmin
0-25 min. 80-60%B
Gradient:

25-30 min. 60-20%B~

Column Temperature:

55 °C

Injection Vol:

5L

Sample solvent:

1:1 wiv Water: Acetonitrile

FLD Settings®:

Excitation = 260 nm, Emission = 430 nm
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Analyza glycopeptidu
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Analyza glycopeptidu

Instrument Eksigent cHiPLC+5600TripleToF Acquity+6600TripleToF
Column HALO Hilic, 2.7 pm; 0.075 x 150 mm Peptide BEH C18; 1.7 pm; 0.075 x 150 mm
A 2% Acetonitrile with 0.1% HCOOH 2% Acetonitrile with 0.1% HCOOH
B 0.1% HCOOH in Acetonitrile 0.1% HCOOH in Acetonitrile
Sample volume (nL) 300 1000
Flow rate (nL/min) 500 300
Column temperature (°C) 30 40
Gradient %B (min) 90-50-50-90-90 (0-45-45-46-60) 1-43-99-99-1-1 (0-60-65-75-77-97)
Slope (%/min) 1 0.7
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Analyza proteinu

Proteiny lze separovat na zakladé celkové hydrofobicity, velikosti molekul a poctu
nabitych skupin. Nejc¢astéji vyuzivanymi separacnimi systémy jsou: reverzni
chromatografie, vylucovaci (size-exclusion, gelovd) chromatografie a iontové
vymenna chromatografie.

Separation of Proteins on Discovery BIO Wide Pore C5

Column: Discovery BIOWide Pore C5, 15cm x 4.6mm, 5pm
Mobile Phase: (A) 75:25, (0.1% TFA in water):(0.1% TFA in CH,CNy);
(B) 25:75, (0.1% TFA in water):(0.1% TFA in CH,CN)
Flow Rate: 1.0mL/min
Temp.: ambient

Detection: 220nm 1. RNase (13.7kDa, 1mg/mL}
Injection: 12pL in 0.1%TFA 2. Cytochrome c (12.4kDa, 1mg/mL)
Gradient:  0-100%B in 25 min 3. Lysozyme (14.2kDa, 1mg/mL)
4. BSA (67.0kDa, 2.5mg/mL)
5. Myoglobin (18.8kDa, 1mg/mL})
Impurity in 6. Ovalbumin (45.3kDa, 3.5mg/mL)
Lysozyme 3
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Analyza proteinu

HIC — hydrofobni interakéni chromatografie

stacionarni faze:
mobilni faze:

gradientova eluce:
prutok:

teplota:

detekce:

C4, C8, propylalkylamid

100 x 4,6 mm, 5 um, 1000 A

(NH,),S0O, + 0,1 M fosforecnanovy pufr pH 7
0,1 M fosforecnanovy pufr pH 7

0 - 100% pufru

1 mL/min

25 °C (nedenaturujici)

UV, FLD

SEC —size exlusion chromatography

stacionarni faze:
mobilni faze:
isokraticka eluce:

teplota
detekce:

silikagel nebo organicky polymer (PMA)
300 nebo 150 x 4,6 mm, 3 nebo 5 um
vodna, vysoka koncentrace soli

150 mM fosfatovy pufr pH 7 £ 100 mM NacCl
30 - 60 min: 0,1 - 0,4 mL/min

20-30°C

UV, FLD, RI
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Analyza proteinu

IEX — iontové vymeénna chromatografie

= stacionarni faze: CAX
= mobilni faze: vodna, vysoka koncentrace soli
= gradientova eluce: pH, koncentrace soli

= detekce: non-MS



Analyza lipidu

Rozdéleni lipidu

Jednoduché Slodend

* triacylglyceroly * glycerofosfolipidy

* vosky » sfingofosfolipidy

* ceramidy » sfingoglykolipidy

* nerozpustne ve vodé

 rozpustne v lipofilnich
rozpoustédlech

21



Analyza lipidu

Normalni chromatografie — nepolarni trida lipidd,
separace na zakladeée polarity

Reverzni chromatografie — délka acylového retézce,
mnozstvi a pozice dvojnych vazeb

HILIC — separace na zakladeé polarity a
elektrostatickych interakci

Argentacni chromatografie — tvorba slabych
reverzibilnich komplexu iontU stribra a pi elektronu
dvojnych vazeb




Analyza lipidu

Reverzni chromatografie
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Separation of triacylglycerols from a rapeseed oil by reversed-phase HPLC (Spherisorb ODS2;
250 x 4.6 mm column) with a gradient of acetone into acetonitrile (1 mL/min) and
evaporative light-scattering detection (Abbreviations: P = palmitate, S = stearate, O = oleate,
L = linoleate, T = triene (linolenate).
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Analyza lipidu

ArgentacCni chromatografie
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HPLC podminky: kolona Valco ChromSpher 5 Lipids (250x4.6 mm, 5 mm) faze: hexan (A),
hexan/2-propanol/acetonitril 30:9:1, v/v/v (B) . Gradientovy program: 100 % A 10 min, linedrné do 18 % B
ve 32 min, do 35 % ve 37 min a do 100 % of B ve 40 min. Isokraticky 100 % of B do 41 min. Prltok 1ml/min.
Pokolonovy pridavek 100 mM octanu amonného v 2-propanol-vodé (9:1, v/v). APCI MS detekce full scan
m/z 150-1200, 400°C.

24



Farmaceuticka analyza

Amlodipine besylate, valsartan a hydrochlorothiazid

Lécba vysokého krevniho tlaku

o\/\NH2 ’f*‘ ’“‘

Valsartan — ovlivhuje renin-angiotensinovy systém

Hydrochlorothiazid — diuretikum

Amlodipin — ovlivhuje vapenaté kanaly



Amlodipine besylate, valsartan a hydrochlorothiazid
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SF: Zorbax Eclipse Plus C8 RRHD, 100 mm x 3.0 mm, 1.8 um

MF: A — 10mM NH,H,PO, pH 2.5 B: ACN

Gradient:[(min)/% B] 0/15, 11/75, 12/75, 12.5/15 a 15/15

10

time (min)

Chromatogram of the sample solution of
formulated tablets spiked with impurities
at . Evaluated at 225 nm. Peaks: (1)
solvent peaks; (2) besylate; (3) impurity
B (HCTZ); (4) impurity A (HCTZ); (5)
hydrochlorothiazide; (6) unknown
impurity RRT 1.25 (HCTZ); (7) impurity 09
(VALS); (8) unknown impurity RRT 1.57
(HCTZ); (9) minor unknown impurity of
hydrochlorothiazide; (10) impurity C
(HCTZ); (11) unknown impurity RRT 0.54
(VALS); (12) impurity D (AMLO); (13)
impurity F (AMLO); (14) amlodipine; (15)
unknown impurity RRT 0.77
(VALS);(16)impurity E
(AMLO);(17)impurity C (VALS); (18)
unknown impurity RRT 0.91 (VALS); (19)
minor unknown impurity of valsartan;
(20) valsartan; (21) impurity B (AMLO);
(22) impurity G (AMLO); (23) impurity 07
(VALS);(24)impurity B
(VALS);(25)impurity A (AMLO);(26)
solvent peaks. HCTZ —
hydrochlorothiazide, AMLO —
amlodipine, VALS — valsartan.

Pratok: 0.8 mL/min; Nastrik 2uL; Teplota kolony: 30 °C; Detekce: PDA
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Lécba proti zloutence C
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Lidespavir
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SF: C18, 150 mm x 4.6 mm, 5 um

MF: A—-0.1% HCOOH B: ACN

Gradient:[(min)/% B] 0/25, 3/25, 8/35, 11/80, 13/80, 14/25 a 15/25
Pratok: 1 mL/min; Nastrik 20uL; Teplota kolony: 30 °C; Detekce: PDA
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Deferasirox

Chelatacni Cinidlo pro ionty zeleza (pouziti pri dlouhodobych krevnich
transfuzich)

HO

Deferasirox EIIL

Dispersible Tablet

TA) PHARMA B4
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Absorbance [mAU]
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Fig. 2. Optimized chromatogram of salicylamide, salicylic acid and deferasirox.

Parameter
Flow rate
Mobile phase
Buffer pH

Wavelength

Injection volume

Run time

Column and column oven
temperature

6.0

80 100 "120
Time [min]

Optimized condition

1.0 mL/min

40:60 v/v (buffer: ACN)
Potassium phosphate buffer pH 3.2
adjusted by OPA

245 nm

10 pl

15 min

30°C
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Toxikologicka analyza

Figure 1. HPLC Analysis of Cannabinoids using Ascentis® Express
RP-Amide

column: Ascentis Express RP-Amide, 15 cm X 4.6 mm |.D,, 5 um particles
(50774-U)
mobile phase: 5 mM ammonium acetate (pH 4.5 with acetic acid) in 20:80,
acetonitrile: water
flow rate: 1.0 mL/min
pressure: 1450 psi (100 bar)
column temp.: 35 °C
detector: UV, 214 nm
injection: 5 uL

1. Cannabidiol
2. Cannabinol
3. (1)-A°-THC
4. (-)-A3-THC
J\
IIIIIIIII |IIIIIIIII|IIIIIIIII|IIIIIIIII|IIII|IIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
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Toxikologicka analyza

Analyza ephedrinl v ramci dopingového

testovani
IR
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Figure 2. Extracted ion chromatogram of a urine sample containing phenyl-
propanolamine (m/z 152-134), cathine (m/z 152-134), ephedrine (m/z
180-162), pseudoephedrine (m/z 166-148), d;-ephedrine (m/z 169-151)
and methylephedrine (m/z 181-163).
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Environmentalni analyza

Stanoveni estrogennich latek ve vodach

estrone (E1) 1 Ta-estradiol (xzE2) f ‘
A a—-mz 1

I x|
lloln lldustry I.ivostocl Agriculture aste

\//é/

Iuh Water
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Surface Water Grou-d Water

N

How Estrogen
Gets Into Our " Oorinking water

Drinking Water ﬁ""mm

ChestSculpting’com Drinking Water

33



Abundance

Abundance

Stanoveni estrogennich latek ve vodach
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Fig. 2. MEM chromatograms of estrogens obtained for spiked river water (50 ng/L,
Uhlava, Klatovy) under the optimized preconcentration and gradient elution condi-

tions (see Sections 3.2 and 3.3, respectively).
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SF: Zorbax SB C18, 150 mm x 0.5 mm, 5 um
MF: A—0.1% HCOOH B: ACN
Gradient:[(min)/% B] 0/26, 3/38,5/38, 8/42, 16/42, 17/26 a 19/26

Pratok: 18 pL/min; Nastfik 2uL; Teplota kolony: 30 °C; Detekce: MS/MS
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