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UHPLC Applications Journal

Pharmaceutical/Clinical Applications

= Determination of Morphine with MS Detection vrHoo44,

=  Separation of Sedatives veHoos7.

=  Separation of Paracetamol and industrial side-products veHooosy
=  Separation of Sulfa drugs (I) veHoosos / (I1) veHoosss / (11 vPHoo045.

= Separation of Taxane (l) vpHoos1s / (II) vPHo047

=  Separation of 3-Blocker veHoosgy

= Separation of Steroids (I) vcroooss / (II) veHooaes / (1) vPHoo48y

= Separation of Steroids with MS detection veHoo43,

=  Separation of Clindamycin veHooos.

=  Separation of Ginkgo-Extract
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UHPLC Applications Journal

Food and beverage Applications

= Determination of Organic acids vrpoo74.

= Determination of Cumarin vrpoo73J

= Determination of Preservatives vrpoo7s.

= Determination of Benzoates (l) vrpoo71s / (II) vFoooszys / (111) vFDoogs.
= Determination of Sudan Dyes (l) vrpoozeJ / (1) vFDo0944

= Determination of Xanthins vFD0078J

= Determination of water soluble vitamins (I) vrooo124/ (1) vFpo1ooJ
= Determination of Tocopherols (I) vroooszs / (1) vFpoo77

= Determination of Bisphenols () vroootsJs / (II) vFpoo72

= Determination of Catechins

= Determination of Softdrink Additives vrpoogaJ

= Determination of Polyphenols vrpoos1y

= Determination of Polyphenols with MS detection vrpooss.

lo_
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UHPLC Applications Journal

Environmental Applications

= Determination of Aromatic Compounds vevoossy

= Engelhardt mixture

= Determination of Dispersion Dyes vevoosel

= Determination of 16 EPA PAH vevoooty

= Determination of 15 PAH with Fluorescence detection vevoos4

= Determination of Lignin building Compounds with MS Detection vevoos2,
= Determination of Phenols (l) vevooszs / (1) vevooss.

= Determination of Phthalates (I) vevoooss / (II) vevooszy /(I11) vevoossd

= Determination of Pesticides (I) vevooosJ / (II) vevooozs / (II1) vEvoossd

= Determination of Pesticides with MS detection () vEvoo3aJ / (I) vevoosou
= Determination of DNPH Carbonyls (1) vevoooss / (Il) vevoossd / (111) vevoos2d
= Separation of DNPH Carbonyls with special column vevooss,

= Separation of Benzene derivatives vevoossJ

= Determination of Primary Aromatic Amines with MS Detection vevooss,
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Bioanalytical Applications

= Determination of AQC-Amino acids with PDA (I) vesoo11y

= Determination of AQC-Amino acids with FLD vaesoo114

= Determination of AQC-Amino acids with PDA (lI) vesoo12

= Determination of AQC-Amino acids with MS detection vesoo13J

= Determination of underivatized Amino acids with MS detection vesoo14J
= Separation of Proteins vesoo19y

= Separation of Peptides vssooozJ

=  Separation of Muropeptides vasooo4.

=  Separation of Nucleosides and Bases vesoo1oJ

= Separation of Purines and Pyrimidines vesoo20J
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Determination of Morphine with MS Detection

VPH0044J

» Pharmaceutical Application

1005
957 1 Morphine
Column:  Bluespher 100-2 C18 901 m/z =286
50 x 2.0 mm ID 857
Eluent:  A:H20 +0.1 % FA gg_
B: MeOH + 0.1 % FA @ 7u§
Gradient: isocratic 40 % B § 5
Flow: 0.4 ml/min E o
a 3
Volume: 1 pl < 507
Temp.: 30 °C jE_J, 45%
Detection: MSQ Plus, ESI pos. mode, ﬁ :g
Needle 5 kV, coneV 30 V, 30
Probe temperature 500 °C, ;g
SIM mode m/z = 286 157
?M,.J
Column Order No. 05BE181BSF 701 02 03 04 05 06 07 08 09 10

Time (min)
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Separation of Sedatives v

» Pharmaceutical Application

Column:

Eluent:

Flow:
Temp.:
Volume:
Detection:

BlueOrchid 175-1.8 C18
50x2mm ID

A: H,0 40%

B: MeOH 60%
0.5 ml/min

40° C

1 ul

UV, 254 nm
(80 Hz; 0.005s)

Column Order No. 05BI1181BOE

60-

40

mAU

20-

JJM KNAUER

1 Barbital
1 2 Luminal
- 3 Prominal
4 Revonal
I
0 2 3 4
min
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Separation of Paracetamol and =
IndUStrlal Slde'prOdUCtS VPH0003J { ]

» Pharmaceutical Application

2 Paracetamol
Column: 100 x 2 mm BO C18 1.8um  mAU aracetamo

Eluent:  A: Phosphat buffer pH 3.7 400 2 ' U L
B: ACN

Flow: 0.85 ml/min 300 4

Temp.: 50° C .
Volume: 1yl \
Detection: UV, 254 nm 200 -

(100 Hz; 0.005s)

100 - "
3 5 / 10
et o) s |
04— (INJ\ )1 LY L W—" | —" A w—  —
1 T T T
0 0.5 1 1.5 2  min

Column Order No. 10BI1181BOE
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Separation of Sulfa drugs (1) §
i

» Pharmaceutical Application

550- Sulfadiazine

Sulfamethiazole
Sulfamethoxypyridazine
Sulfamethoxazole
Sulfamethoxine

500+

Column: 50x2 mm BO C18A 1.8um
Eluent:  A:0.2 g NaH,PO, pH 4 400)

B: ACN - 3
Gradient: 0-0.8 min 8% B

450+

a b~ wWwN -

300+

0.8 — 1.8 min 8% - 40% B 2 .
Flow: 1.4 ml/min 0
Volume: 1yl 20 .
Temp.: 40° C 1501 '
Detection: PDA-1, 265 nm (10mm 2 pl Cell) %
(100 Hz; 0.005s) 50 | U
0

-501

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28
Minutes

Column Order No. 05B1184BOE




New JJL
HPLC - SMB - Osmometry L KNAUEE

Separation of Sulfa drugs (ll) ;

VPH0046. &

» Pharmaceutical Application *b

1 Sulfadiazine,
2 Sulfamethiazole,

Column:  BS 100-2 C18A, 100 x 2.0 mm ID *° , 3 Sulfamethoxypyridazine
260- 4 Sulfamethoxazole,
Eluent: A: 0.2 g NaHPOspH4 B:ACN 5 Sulfadimethoxine
Gradient: 0-1.8min8 % B 220
1.8-32min8-40% B 200 ) <
3.2-4min40 % B 9
< 160+ -
Flow: 1.0 ml/min E L
Volume: 10yl 1201 N
Temp.: 50 °C 100
Detection: PDA-1, 265 nm (100 Hz, 0.01s) .
40
20+
L { J1108 Wl

00 05 10 15 20 25 30 35 40 45 50 55
Minutes

Column Order No. 10BE184BSF
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Separation of Sulfa drugs (llI)

VPHO0045J

» Pharmaceutical Application

Column: BlueShell 80-2.6 C18A core shell,
100 x 2.0 mm ID

Eluent: A: 0.2 g/L NaH:PO4 pH 4 B: ACN

Gradient: 0-1.1min8 % B
1.1-19min8-40% B
1.9-23min40 % B

Flow: 1.7 ml/min

Volume: 1 ul

Temp.: 40 °C

Detection: PDA-1, 265 nm (50 Hz, 0.02 s)

mAU

Column Order No. 10BD184SHA

400-

350-

300-

250-

200-

150-

100-

50-

0

1 Sulfadiazine,
2 Sulfamethiazole,

3 Sulfamethoxypyridazine
4 Sulfamethoxazole,

5 Sulfadimethoxine

\

L

3

-

-

00 0,2 04 06 08 10 1,2 14 16 18 20 22 24 26 28 3,0 3,2
Minutes



HPLC - SMB - Osmometry JJL( KNALUER

. 1 10-Deacetyl baccatin -
Separation of Taxanes () 2 saccnm P
VPH00414 3  10-Deacetyl 7 xylosyl taxol B

4  Taxinine M
» Pharmaceutical Application o 10Dt e <
7  10-Deacetyl 7 xylosyl taxol C
8  7-Xylosyl taxol
9 Cephalomanine
10 10-Deacetyl 7 epitaxol
Column: 50x2 mm BO PFP 1.8um 11 Paclitaxol
Eluent:  A:H,O 12 Taxol C
B: MeOH/ACN 7:93 (v/v) 13  7-Epitaxol
Gradient: 0—-1.2 min 35% B
1.2 -4 min 58% B
4 — 5 min 58% B (2 min)
Flow: 0.6 ml/min
Volume: 2yl
Temp.: 30° C 'l L__,L.-—-JL—---
Detection: PDA-1, 220 nm (10mm 2 pl Cell) L ~ L v

(100 Hz; 0.005s)

|
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30
Minutes

Column Order No. 05BI1057BOE
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Separation of Taxanes (ll) v '

» Pharmaceutical Application

400-

350-

Column: 100 x 2 mm BO C18A 1.8um
Eluent:  A:H,O
B: ACN 250-
Gradient: 0—12 min 30% B —45% B
45% B 0.5 min
12.5-13 min 45% B — 30% B
13 - 16 min 30% B

Flow: 0.5 ml/min 100-
Volume: 5yl - LJ\“—JL/M
Temp.: 40° C W
Detection: PDA-1, 232 nm (10mm 2 pl Cell) 0 -

(100 Hz; 0.005s)

300-

200-

mAU

150-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Column Order No. 10B1184BOE Minutes
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Separation of [3-Blocker

» Pharmaceutical Application

240-

220-

Column: 50x2 mmBO C18 1.8um 200-
Eluent:  A: 25 mM NaH,PO, pH 2.7 180-
B: Eluent A/ ACN 40:60 (v/v) 160-
Gradient: 0-0.6 min 11% B 140-
06-2min11%-75%B 2 L0
Flow: 1 ml/min STy
Volume: 0.5 pl 80-
Temp.:. 35° C 60-
Detection: PDA-1, 254 nm (10mm 2 pl Cell) 40-
(100 Hz; 0.005s) 20-
Pressure: 650 bar omm N

VPHO0039J

=

JJM KNAUER

e

w

LU

S -y
o s
{
( o

o b wODND -

(6]

L

Atenolol
Pindolol
Nadolol
Metoprolol
Alprenolol

BRI o N

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28

Column Order No. 05BI1181BOE

Minutes
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Separation of Steroids (I) vom

» Pharmaceutical Application

Column:
Eluent:

Gradient:
Flow:
Volume:
Temp.:

Detection:

Pressure:

50 x 2 mm BO C18 1.8um
A:H,0O

B: ACN

0-1.5min35% -75% B
1.5-2min 75% B

1 ml/min

0.5 pl

30° C

PDA-1, 254 nm (10mm 2 ul Cell)
(100 Hz; 0.005s)

650 bar

mAU

Column Order No. 05BI1181BOE

180- 3

160- 4

140-

120-

o Ok WON -~

100-

80-

60-

40-

Cortisone
Corticosterone
Testosterone
Deoxycorticosterone
Norgestrel
Progesterone

S| O | | I

-20-

00 02 04 06 08 10 12 14 16

Minutes

18 20 22 24
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Separation of Steroids (l)
VPH0049J | ‘1
» Pharmaceutical Application I!
4991 4 1 Cortisone
350 2 2 Corticosterone
Column: 100 x 2 mm BS C18 2um 63 Testosterone
Eluent:  A:H,0 300 ] 3 4  Deoxycorticosterone
B: MeOH 5  Norgestrel
Gradient: 0-4.40 min 50% - 95 % B 2501 6 Progesterone
4.40 — 4.60 min 95% B S oo
Flow: 0.8 ml/min F
Volume: 2yl 150
Temp.:. 35° C
Detection: PDA-1, 254 nm (10mm 2 pl Cell) 199
(50 Hz; 0.02s) 50,
Pressure: 750 bar
ol LU -

Column Order No. 10BE181BSF -5?1:0 05 10 15 20 25 30 35 40

Minutes
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Separation of Steroids (l1) e

| 4 ﬁ!
» Pharmaceutical Application

300- s 1 Cortisone
275 2 Corticosterone
Column: BS100-2C1850x 2.0 mm ID 250l 3  Testosterone
Eluent:  A:H20, B: ACN 25| ’ . s | 4 Deoxycorticosterone
Gradient: 0—0.9 min 50 % 2001 ' 5 Norgestrel
0.9-0.95min50-95%B 1751 6 Progesterone
0.95-1.3min95 % B > 150 4
Flow: 0.8 ml/min = 15
Volume: 10 pl 100
Temp.: 25 °C 75
Detection: PDA-1, 254 nm (50 Hz, 0.02 s) 501
Pressure: 415 bar 25wvjb \ | U \ L_JL
ol
-251

Column Order No. O5BE181BSF 00 02 04 06 08 10 12 14 16 18 20

Minutes
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Separation of Steroids with MS detection s M\

!

| = ‘1
6
» Pharmaceutical Application 10 11 Cortisone miz = 361 !r

95 2 Corticosterone m/z = 347
Column:  BlueOrchid C1850 x 2.0 mm D g s Denyertioesteronelllmes = 321
Eluent: A: H20 + 0.1 % FA scé 5 Norgestrel m/z = 313
B: ACN + 0.1 % FA M 752 6 Progesterone m/z = 315
Gradient: 0.0-1.0 min 40 % B o 703
1.0 - 1.5min 40 - 90 % B g o 2
1.5-2.0min 90 % B 2 £e
Flow: 0.4 ml/min < 507
Volume: 5yl £ 45
Temp.: 40 °C 2 4
Detection: MSQ Plus, ESI pos. mode, 355
Needle 3.5 kV, coneV 20V, - 34
Probe temperature 350 °C, 2@
full scan m/z =270 - 370 153
10

Column Order No. 05BI1181BOE 0 0,5 1,0 15 2.0 2,5
Time (min)
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Separation of Clindamycin (QC)

VPH0006
> Pharmaceutical Application 1 Imp. A
2 Clindamycin Phosphate
3Imp. E
Column: 100 x2mm BO C18 A 1.8um
Eluent: Buffer (13.6 g/L KH,PO,) / ACN 80:20 (v/v) .. '
Flow: 0.7 ml/min
Temp.: 30° C o 2
Volume: 5l 25

Detection: PDA-1, 210 nm (10mm 2 pl Cell; 50 Hz)

20-

mAU

15-

10-

D U

Column Order No. 10B1184BOE 00 05 10 15 20 25 30 35 40

Minutes
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Separation of tt-Muconic acid In urlne' ! |

» Clinical Application

&/

N
“[|J|I |
415 ; 3

il

Column: 100 x 2 mm BO C18 A 1.8um/ 100 x 2 mm BO Phenyl 1.8um

(column tandem)

Eluent:  A:H,O (1% Hac) B: MeOH

Gradient: 0—-7.5min 5% B —25% B
7.5—7.6 min 25% B - 90% B
7.6-9.5min90 % B
9.5-9.6 min90% B -5% B

Flow: 0.4 ml/min

Temp.. 40° C

Volume: 10 pl

Detection: PDA-1, 259 nm (10mm 2 ul Cell; 50 Hz)

mAU

Column Order No. 10B1184BOE
10BIO50BOE

40
351
301
251
201
15,

Sl

-5

10
5
0

1 tt-Muconic acid

0.0 05 1.0 15 20 25 3.0 35 4.0 45 50 55 6.0 65 7.0 75 80 85

Minutes
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Separation of tt-Muconic Acid in urine (ll)

» Clinical Application

1 tt-Muconic acid

Column: 100 x 2 mm fused Core C18 1.7 ym 25.0-
Eluent: A: H,O (1% Hac) B: MeOH 22.5-
Gradient: 0-4.17 min 5% B — 25% B 20.0
4.17 —4.19 min 25% B - 90% B 17.5-
419-521min90 % B z 150

5.21 —5.23 min 90% B - 5% B - 125

Flow: 0.4 ml/min 10.0
Temp.: 30° C 7.5;
Volume: 2yl >0/
Detection: PDA-1, 259 nm (10mm 2 pl Cell; 50 Hz) 23
0.0

_2.5

5.0

0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0
Minutes
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Separation of Ginkgo Extract “ ‘

» Pharmaceutical Application

1100
1000-

Column: 100 x 2 mm BO C8 1.8 um )

Eluent: A: H,O (0.1% TFA) B: MeOH 8001
Gradient: 0-1.30 min 70% B 2004
1.30 — 3.80 min 70% B - 80% B

3.80 — 5.00 min 80 % - 100% B z
5.00 — 7.60 min 100% B 5001
Flow: 0.3 ml/min 4004

Temp.: 25° C
300

Volume: 2l
Detection: PDA-1, 270 nm (10mm 2 pl Cell; 50 Hz) 200_} Mw

100

Column Order No. 10BI081BOE o 1 2 3 4 5 6 7 8 9 10

Minutes
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Determination of Organic acids

VFDO0074J

» Food & Beverage application

Column: 100 x 2 mm BO C18A 1.8 um
Eluent: 1.7 mMol NaH, PO,
(pH 2.5)
Flow: 700 pl/min
Temp.: 30° C
Detection: UV, 210 nm
(100 Hz; 0.001s)

mAU

Column Order No. 10B1184BOE

900+

800

700+

600+

500+

400+

300

200+

100

0

2

)

1y

e

JJM KNAUER

Oxalic acid
Malonic acid
Ascorbic acid
Malic acid
Citric acid
Fumaric acid

o Ok WN -

——

L

UL

00 01 02 03 04 05 06 07 08 09 1.0 11 1.2

Minutes
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Determination of Cumarin QL

VEDQOO73J

Cumarin

» Food & Beverage application

standard (red) and sample (blue)

25- 1 1 Impurtiy |

Column: 100 x 2 mm BO C18 1.8 um ; 2 Impurity Il
Eluent:  A:H,0/B: MeOH % 3 Coumarin
Gradient: 50% B —70% in 4.60 min -

70% B — 95% B 4.60 — 4.70 min

(1.25 min hold) 10- W

95% B — 50% B 5.95 — 6.00 min 2

(3 min hold) 5-
Flow: 300 pli/min

]
Temp.: 30° C 0 N
Detection: UV, 278 nm (50 Hz; 10mm, 2 pl) m
-5-

-10-

Column Order No. 10BI181BOE 00 05 10 15 20 25 30 35 40 45 50

Minutes
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Determination of Preservatives

VFDO0075J

7
s -

» Food & Beverage application

1  4-Hydroxy benzoic acid
2 2-Methoxy benzoic acid
3 Benzoic acid
Column: 50x2 mm BO C18 1.8um 1201 4 4  Sorbic acid
Eluent: A: Ammonium formiate buffer/MeOH 70:30 10 5 p-Hydroxy methyl benzoate
B: Ammonium formiate buffer/MeOH 40:60 % 6 p-Hydroxy ethyl benzoate
Gradient. 0—-0.1 min 100% A 801 . 7 p-Hydroxy propyl benzoate
0.1 -0.5min 100% - 60% A 801 8 p-Hydroxy butyl benzoate
0.5 — 1.2 min 60 %A S
1.2—2min 0% A : v ;
Flow: 850 pl/min jz 5 7 8
Volume: 0.5 w0 ,f
Temp.: 40° C ol
Detection: PDA-1, 240 nm (10mm 2 pl Cell) o]
(100 Hz; 0.005s) oL L_J

-104

Column Order No. 05BI1181BOE

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28
Minutes
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Determination of Benzoates ()

VFDO0071J

» Food & Beverage application

Column: 50x2 mmBO C18 1.8um

Eluent: A: Water
B: Methanol

Gradient: 0 -2 min 55% - 90% B
2—-3min 90% B
3-3.5min60% B

Flow: 0.6 ml/min

Volume: 1yl

Temp.: 30° C

Detection: PDA-1, 254 nm

Column Order No. 05BI1181BOE

mAU

120/
1101
100/
901
801
701
601
501
401
301
201
101
— A

-104

0

w

g

.

a b~ WON -

Methyl benzoate
Ethyl benzoate
Propyl benzoate
Butyl benzoate
Pentyl benzoate

0.00 0.25 050 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Minutes
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Determination of Benzoates (ll)

VFDO0097J

» Food & Beverage application

Column: 100 x2 mm BO C18 1.8um
Eluent: A: Water
B: ACN
Gradient: 0 -2 min 65% - 90% B
2—-3min 90% B =
3 —3.1 min 65% B -
Flow: 0.8 ml/min
Volume: 1 ul
Temp.: 30° C

Detection: PDA-1, 240 nm

Column Order No. 10BI1181BOE

80 4

&0 3

30 4

30

FUE

JJM KNAUER

Methyl benzoate
Ethyl benzoate
Propyl benzoate
Butyl benzoate
Pentyl benzoate

=
O~ ON -
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Determination of Benzoates (lll)

VFDO0098J

» Food & Beverage application

i 1 1 Methyl benzoate
. 2 2 Ethyl benzoate
o . 3 Propyl benzoate
Column: 50x2mm BS C18A - s 4 Butyl benzoate
Eluent:  A: Water soi 5  Pentyl benzoate
B: ACN 5
Gradient: 0 — 1.5 min 55% - 90% B ﬂ
1.5—2 min 90% B I
2 -3 min 55% B L
Flow: 0.8 ml/min »5)
Volume: 1yl 20]
Temp.: 30° C 5]

Detection: PDA-1, 240 nm 10] \J L b b L_—,/_——/ﬂ\
5]
._—‘/\/\_J

0

51

Column Order No. O5BE184BSF 00 01 02 03 04 05 08 07 08 09 10 11 12 13 14 15 16 17 18 19

Minutes




New JJM
HPLC - SMB - Osmometry L KNAUEE

Determination of Softdrink Additives G

VFD0099J m
¥ I. >

» Food & Beverage application =

1 Ascorbic acid
2 Acesulfam K

3 Saccharin
Column:  BS 100-2 C18P, 100 x 2.0 mm ID i g (A::g:'[?aem
Eluent: ~ A:20mM KH2PO4pH3 B:MeOH ™ 6 Benzoic acid
Gradient: 0—-3min 10-40 % B 140 ) N . 7 Sorbic acid
3—-4min40 % B 120- N
4-41min40-10%B 100l |
Flow: 0.8 ml/min z o0
Volume: 10 pl
Temp.: 50 °C * f
Detection: PDA-1, 220 nm (50 Hz, 0.02 s) 401
201
A Ju e i
-204

Column Order No. 10BE182BSF 00 05 10 15 20 25 30 35 40 45 50

Minutes
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VFDO0076J l

Determination of Sudan Dyes (I) ﬂ‘"
s

» Food & Beverage application

1 Imp.1
2 4-Phenylazophenol
3 a-Naphthyl Red
5 4 Imp. 2
Column: 50 x 2 mm BO C18 1.8um 5 Imp.3
Eluent:  A: Water (+ 0.1% Formic acid) g 6 Sudanli
B: ACN (+ 0.1% Formic acid) o |7 7  Sudan lll
Gradient: 0-0.5min 70 % B o 8 Sudan IV
0.5-1.5min 100 % B 60,
1.5—2.0 min 100 % B 2 s | : g
Flow: 1 ml/min 401 5
Volume: 1l 201
Temp.: 25° C 20l
Detection: PDA-1, 240 nm (10 mm 2 pl Cell) w0l 4
(50 Hz; 0.01s) O_AMM\J\ A JLJ\ 1
10}

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28

Column Order No. 05BI1181BOE Minutes
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VFDO0094J

Determination of Sudan Dyes (lI) M""
L

» Food & Beverage application
1 4-Phenylazophenol

20 6 2 Impurity 1
651 3 a-Naphthyl Red
Column: BlueShell 80-2.6 C18 core shell, o0 [ 4 Impur!ty 2
100 x 2 mm ID 55 5 Impurity 3
Eluent:  A: Water 50 3 6 Sudan II
B: ACN 45+ , 7 Sudan |l
Gradient: 0—0.6 min 70 % B _ Y 8 Sudan IV
06-19min70-100%8 & 2
1.9 — 2.5 min 100 % B e
Flow: 1.6 ml/min 0l
Volume: 1yl 5|
Temp.. 25° C N 4
Detection: PDA-1, 240 nm (10 mm 2 pl Cell) s 4 ’\ 5
(50 Hz; 0.02s) oM LN L,J LJ L____w/\\_~
-54

Column Order No. 10BD181SHA 0,0 02 04 0,6 0,8 1,0 1,2 1.4 1,6 1.8 2,0 22 2.4 2.6 2,8 3.0 3.2 3.4

Minutes
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Determination of Xanthins

VFDO0078J

1 Theobromine

» Food & Beverage application 2 Theophyline

3 Caffeine
1300+ Hg
Column: 50x2 mm BO C18 1.8um 1200
Eluent:  A: Water 1100 Nl |
B: MeOH 1:22
Gradient: isocratic 80% A 20% B s001
Flow: 0.8 ml/min > 0
Volume: 1 H| E 600
Temp.: 30° C 500
Detection: PDA-1, 275 nm (10 mm 2 pl Cell) 0
(50 Hz; 0.01s) zzz
100+ b
|
-100-

00 01 02 03 04 05 06 07 08 09 10
Minutes

Column Order No. 05BI1181BOE




HPLC - SMB - Osmometry JJL& KNALUER

Determination of water soluble Vitamins (1) t‘_\i

VFD0012J
» Food & Beverage application ; ?;f;or;?;(;ac'd
3 Nicotinic acid
4  Pyridoxal
e 6 5 Pyridoxin
Column: 100 x2 mm BO C18 A 1.8um 350- 6 Nicotinamid
Eluent:  A: 50 mM NaH,PO, pH 4 o, 1 7 Folic acid
B: MeOH 8 Cyanocobalamine
Gradient: 0—-0.2min 0% B 250 ; 9 Riboflavin
0.2-15min70 % B S 200 2 ,
1.5-25min 70 % B E ’
Flow: 700 pl/min = a5 i
Volume: 1yl 100-
Temp.: 30° C .
Detection: PDA-1, 254 nm (10 mm 2 pl Cell) UU l L"W&\

(50 Hz; 0.01s)

_50,
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28
Minutes

Column Order No. 10B1184BOE




HPLC - SMB - Osmometry JJLL KNALUER

Determination of water soluble Vitamins (II)‘:‘_W

VFD0100J
. . 1 Ascorbic acid
» Food & Beverage application 3 Nicofinio acid
260 o 2 Thiamine
2401 4  Pyridoxin
Column: Bluespher 100-2 C18A 2201 5 Nicotinamid
Eluent:  A: 50 mM KH,PO, pH 4 180 7| 7 Cyanocobalamine
B: ACN 160 8 Riboflavin
Gradient: 0—-0.2min 0% B N 3
0.2-1.5min 50 % B g 120 2
1.5-25min50 % B 1001
Flow: 700 pl/min 80
Volume: 10 pl 601 5
Temp.: 45° C 40 4
Detection: PDA-1, 254 nm (10 mm 2 pl Cell) % U Uu U
(50 Hz; 0.02s) 0__J U
-20-

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28
Column Order No. 10BE184BSF Minutes




HPLC - SMB - Osmometry JJL KNALUER

Determination of Tocopherols ()

VFD0092J

» Food & Beverage application

180 1 Imp. A
., 2 delta Tocopherol
Column: 100x2 mmBS C18 A .3 gamma Tocopherol |
Eluent:  A“H,0 " 4 alpha Tocopherol
B: ACN o]
Gradient: 0—-4 min 80 % - 95% B :
4—-6min95 % B 2 1003
6.02 min 80 % B, 3 min hold E 4l
Flow: 0.6 ml/min
Volume: 2yl *
Temp.: 30° C a0 4
Detection: PDA-1, 215 nm,10 mm 2 pl Cell ] 1 ¥
(50 Hz; 0.01s) "
o]
Column Order No. 10BE184BSF 200 o5 10 s 20 25 a0 35 a0 a5 50 55 60

Minutes




HPLC - SMB - Osmometry

JJM KNAUER

Determination of Tocopherols (I1)

VFDO0077J

» Food & Beverage application

1 Trans-Retinol
Column: 50 x 2 mm BO Si 1.8ym 2 a-Tocopherol
Eluent:  Heptane/2-Butanol (1000:4, v/v) 3 B-Tocopherol
Flow: 1.7 ml/min 4  y-Tocopherol
Volume: 1yl 40- 5 §-Tocopherol
Temp.. 25° C 2 6 Vitamine D,
Detection: MW-1, 280 nm (2 pl Cell) 30-
(50 Hz; 0.01s) 20
Pressure: 350 bar 2 1 34 6
101 5
0
0 2 4 5

Column Order No. 05BI000BOE



HPLC - SMB - Osmometry

Determination of Bisphenols (I)

VFDO0015J

» Food & Beverage application

Isocratic Mode

Column: 50x2 mm BO C18 1.8um

Eluent: H,O/ACN (55:45, v/v)

Flow: 0.6 ml/min

Volume: 2yl

Temp.: 30° C

Detection: PDA-1, 227 nm (2 ul Cell)
(50 Hz; 0.01s)

Column Order No. 05BI1181BOE

mAU

90-

80-

70-

60-

50-

40-

30-

20-

10-

JJM KNAUER

1 Bisphenol F
2 Bisphenol A

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Minutes



HPLC - SMB - Osmometry JJL KNALUER

Determination of Bisphenols (ll)

VFDO0072J

» Food & Beverage application

Gradient Mode
90- 95 % B

Column: 50x2 mmBO C18 1.8um 80- Bisphenol F
Eluent:  A: H,O, B: ACN 70 2 Bisphenol A
Gradient: 0.0 —0.7 min 45 % B i

60-

0.7-1.7min 95 % B
1.7-45min95 % B

50-

mAU

45-46min45%B o

4.6 —6.0 min 45% B 30-
Flow: 0.6 ml/min 20
Volume: 2l o 45% B
Temp.: 30° C

0

Detection: PDA-1, 227 nm (10 mm 2 pl Cell) ‘T

(50 Hz; 0.01s) 8o o5 10 15 20 25 30 35 40 45 50

Minutes
Column Order No. 05B1181BOE Overlay of Bisphenol standard (10 pg/ml) blue and

extract of plastic foil (food) red




HPLC - SMB - Osmometry JJLL KNALUER

Determination of Catechins

» Food & Beverage application

1 Callocatechin
2 Catechin-Hydrat
Gradient Mode o] 3 Epicatechin
Column: 100 x 2 mm BO C18 1.8um 4 Pyruvic acid
Eluent:  A:H,0 (0.5% Hac) " 1 2 3
B: ACN (0.5% Hac) ,
Gradient: 0.0 -2.5min 5% -40 % B 0]
25-27min40%-80%B _ 1o 4
2.7 -3.5min 80 % B [

804

3.5-352mMin80%-5%B
3.52-6.0min 5% B _
Flow: 0.5 ml/min 40
Volume: 2 ul 20]

Temp.: 30° C o] NN k AJ/L L

Detection: PDA-1, 280 nm, 10 mm 2 ym Cell

=207

607

Column Order No. 10B1181BOE o:o "02 04 06 08 1.0 12 14 1.6 18 20 22 24 26 28 3.0

Minutes




New

HPLC - SMB - Osmometry

Determination of Polyphenols

VFEDO0081J

» Food & Beverage application

Column:
Eluent:

Gradient:

Flow:
Volume:
Temp.:
Detection:

100 x 2 mm BS C18H 1.8um
A: H,O (0.1% FA)

B: H20 (0.1% FA)/ACN 1:1 viv
0.0-1.0min10% B
1.0-4.0min 10 % - 100 % B
40-5.0min 100 % B

0.6 ml/min

2 ul

30° C

PDA-1, 280 nm, 10 mm 2 um cell
(50 Hz, 0.02 s)

mAU

Column Order No. 10BE185BSF

180
160
140+
1204
100+

80

60

401

.

20

0

JJM KNAUER

b

Gallic Acid
Chlorogenic Acid
Catechin
Epicatechin
Rutin
Kaempferol-3-o-
rutinoside 3
Myricetin
8 Quercetin

o Ok WODN -~

\l

1 2

)

UL

-20

0.0

25 30 35 40 45 50

Minutes

05 10 15 20



New

HPLC - SMB - Osmometry JJLL KNAUEH
Determination of Polyphenols with MS detection '_

VFDO0083J

» Food & Beverage application

1 Gallic Acid 4  Rutin
Column: 100 x 2 mm BS C18H 1.8um m/z =169 m/z = 610
Eluent:  A:H,0 (0.1% FA) 100 - 2 Ch_Iorogenlc 3 4 5 Kaer_npfe_rol-3-
uent. - L (U170 s Acid m/z = 5 o-rutinoside
B: H20 (0.1% FA)/ACN 1:1 v/v %0 353 m/z = 593
Gradient: 0.0-1.0min 10 % B 853 3 Catechin 6 Myricetin
1.0-40min10%-100%B , 5] ~ mMz=289 | m/z = 317
4.0—5.0 min 100 % B £ 7 4 Epicatechin 7 Quercetin
Flow: 0.6 ml/min T 653 m/z = 289 m/z = 301
. . B 60-5
Volume: 10 pl T 85; 7
Temp.: 30° C E 32
Detection: MSQ Plus, ESI negative mode, § 40§ 1 5 ¢
Needle 4.5 kV, coneV 75 V, i
Probe temperature 350 °C 25 3
selected SIM Scans (grouped) fg J u
10%
Column Order No. 10BE185BSF 05 1,0 15 20 25 30 35 40 45 50

Time (min)




New JJL
HPLC - SMB - Osmometry L KNAUEB

Determination of Polyphenols with MS detection y\ﬂ‘

(continued)VFD0083J

» Food & Beverage application

Column: 100 x 2 mm BS C18H 1.8um 50“»,-——»--—-———*&——«@?@%?

Eluent A HZO (010/0 FA) 0 Chlorogenic
B: H20 (0.1% FA)/ACN 1:1 v/v %0 J g nel s
Gradient: 0.0 —1.0 min 10 % B Y3

Catechin,

Epicatechin

miz= 289
J A Rutin

miz= 610

"
Detection: MSQ Plus, ESI negative mode, ; L

1.0-40min10% -100% B
4.0-5.0min 100 % B
Flow: 0.6 ml/min

Relative Abundance
n
o

Volume: 10 |J| J Kaempferol
_ o 50 -3-o-rutinoside
Temp.: 30" C - i m/z= 593
50 Myricetin
Needle 4.5 kV, coneV 75V, 5 miz= 317
Probe temperature 350 °C 5 l ’
selected SIM Scans (9rouped)  Jerermerrrrrrrrrrrrerrrrrmerrrrees | i

00 051015202530354045505560657075
Time (min)

Column Order No. 10BE185BSF




HPLC - SMB - Osmometry JJM KNALUER

Environmental
Applications




New JJL
HPLC - SMB - Osmometry L KNAUEE

Determination of Aromatic Compounds

VEV0038J

» Environmental application

220 1 p-Hydroxybenzoic acid
200- 2 Benzylalcohol
Column: BS 100-2 C18, 50 x 2 mm ID L60. 3 Phenol
Eluent:  A:H,O0+0.1 % FA 4 Benzoic acid
B: ACN 160 5 Benzaldehyde
Gradient: 0.0 —5.0 min 10-70 % B 140- 1 6 Acetophenone
Flow: 1.0 ml/min 2 120
Temp.: 40° C £
100-
Volume: 1yl
Detection: UV, 254 nm (50 Hz; 0.02s) 50
50 mm flow cell
6
\JJ/MN.—W
Column Order No. 0O5BE181BSF -20-

0.0 O.I5 1j0 1j5 2.'0 2.'5 3:0 3:5 4:0 4:5
Minutes




HPLC - SMB - Osmometry JJLL KNALUER

b
Engelhardt mixture ) l
R
ol
» Column selectivity 1 Uracil -
2 Aniline
3 Phenol
4 p-Ethylaniline
Column: 100 x 2 mm BO C18 1.8um 5 N,N-Dimethylaniline
Eluent:  A:H,0 45% 6 Benzoicacid ethylester
B: MeOH 55% 1004 4 7 Toluene
Flow: 0.45 ml/min 8 Ethylbenzene
Temp.: 40° C 75 -

Volume: 1yl

7
. 1 6 8
Detection: UV, 254 nm 501 5
(80 Hz; 0.005s)
25+
0-
' 4 6 8 10

min

mAU

Column Order No. 10BI1181BOE




HPLC - SMB - Osmometry

JJM KNAUER

Determination of Dispersion Dyes

VEV0036J

» Environmental application

Column: 100 x 2 mm BO PFP 1.8um
Eluent: H,O/MeQOH 25:75 (v/v)
Gradient: isocratic
Flow: 0.55 ml/min
Volume: 1yl
Temp.: 30° C
Detection: PDA-1, (10mm; 2 ul Cell; 50 Hz; 0.01s)
wavelength program
0.0 -1.30 min 440 nm
1.32 -1.71 min 355 nm
1.73 - 1.93 min 500 nm
1.95 - 2.30 min 615 nm
2.32 - 2.88 min 435 nm
2.90 — 3.50 min 605 nm

Column Order No. 10BI057BOE

mAU

120
110
100+
90+
80
704
60
504
40
304
20
10+

W'V

=104

0

IV

Disperse Orange
Disperse Yellow
Disperse Red 1
Disperse Blue 106
Disperse Orange 37
Disperse Blue 124

O Ol WDN PP

6

|

00 05 1.0

15 2.0 25 3.0 35 40 45
Minutes



HPLC - SMB - Osmometry JJLL KNALUER

Determination of 16 EPA PAH

VEV0001J

» Environmental application

1 Naphthalene
2 Acenapthalene
3 Acenapthene
4 Fluorene

5 Phenanthrene
6 Anthracene

7 Fluoranthene

Column: 50 x2 mm

BlueOrchid PAH
Eluent: A: MeOH/H20 75:25

B: ACN 8 Pyrene
. ; S 9 Benzo(a)anthracene
Gradient: HPG | 2 10 Chrysene
Flow: 1000 pl/min 11 Benzo(b)fluoranthene

12 Benzo(k)fluoranthene
13 Benzo(a)pyrene

14 Dibenzo(a,h)anthracene
15 Benzo(g,h,i)perylene

16 Indeno(1,2,3-cd)pyrene

Temp.: 25° C
Detection: 254 nm (100 Hz, 0.05s)
Volume: 1 ul EPA standard

00 02 04 06 08 10 12 14 16 18 20 22 24
Minutes

Column Order No. 05BF420BOG




New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of 15 PAH with Fluorescence detection

VEV0054J

» Environmental application
Column: BlueOrchid PAH, 150 x 2 mm

Eluent: A: MeOH/H20 75:25 2200- N
) 8 aphthalene
B: ACN 2000 2 Acenapthene
Gradient: 0.0-2.5min 10 % B 2EIrl]Joren?h
2.5-6.0min 10 — 100 % B 1800 & Anthrananc
6.0 —10.0 min 100 % B 1600 6 Fluoranthene
. ; 7 Pyrene
Flow: 0'6; ml/min 1400+ 8 Benzo(a)anthracene
Temp 25 C 9 9 Chrysene
Detection: Fluorescence RF-20A XS 12001 10 Benzo(b)fluoranthene
) 5 11 Benzo(k)fluoranthene
wavelength. program: < 1000 12 Benzo(a)pyrene
0.0 — 3.0 min 270 Ex, 330 Em 500 3 13 Dibenzo(a,h)anthracene
3.0 —4.6 min 250 Ex 370 Em 14 Benzo(g,h,i)perylene
4.6 — 5.8 min 330 Ex 430 Em 6001 5 15 Indeno(1,2,3-cd)pyrene
5.8 = 7.0 min 270 Ex 390 Em 7
7.0 — 8.9 min 290 Ex 430 Em 400 1 4 A
8.9 —12.0 min 370 Ex 460 Em 200 5 & 1
12.0 — 15.0 min 270 Ex 330 Em U ol 2 13l 15
Volume: 10 ul standard, 10 pg/L o
-200-
Column Order No. 15BF420BOG 0 1 5 3 4 5 6 7 8 9 10

Minutes




New

HPLC - SMB - Osmometry

Determination of Lignin buil
with MS Detection vevoos

» Environmental application

JJM KNAUER

ding Compounds

100g

Column: BS 100-2 Phenyl, 100 x 2 mm g
Eluent: A: H20 + 0.1 % FA A0°
B: MeOH + 0.1 % FA 20

Gradient: 0 —3 min 30 % B g
3~ 5min 30 — 80 % B 3 oo

Flow: 0.4 ml/min é iﬁ
Temp.: 40° C = 1
Volume: 10 ul g g
Detection: MSQ Plus, ESI mode, 40
Needle 3.7 KV, coneV 75V, o

Probe temperature 500 °C 807

SIM scan mode f;ﬁ

20

) L I
05 1,0 1,5 20 25 30 35 40 45

Column Order No. 10BEO50BSF

Time (min)

Vanillic Acid

~___~ ESIl negative mode

miz = 167

Vanillin
ESI negative mode
miz = 151

thenol

ESI positive mode
miz = 94

choumaric Acid
] ESI positive mode

~ miz = 165



HPLC - SMB - Osmometry JJL KNALUER

Determination of Phenols (l)

VEV0037J
. . . 1 Phenol
» Environmental application 2 4-Nitrophenol
3 2.4-Dinitrophenol
4 2-Nitrophenol
swoi O 2-Chlorophenol
6 2.3-Dimethylphenol
_ 7 2-Me - 4.6-Dinitjrophenol !
CO'“m_”- 5(_) X 2 mm BOO C18 ™1 8 4-Chloro -3-Methylphenol
Eluent:  A:H20 (0.1% HAc) 1! 9 2.4-Dichlorophenol 6
B: MeOH (0.1% HACc) 10 2.4.6-Trichlorophenol
Gradient: 5% B 0 -1 min 1204 11 Pentachlorophenol 5
5%-95% B 1 — 4.5 min i
95% B 4.5 — 5 min -
Flow: 1 ml/min 2w :
Temp.: 50° C ul $
Detection: 275 nm/320 nm (50 Hz, 0.05s) .
Volume: 5yl )
20 ; L = "
i J\J W \.H\_J
Column Order No. 05BI1181BOE %?1.0 0.5 1.0 1.5 2.0 2.5 3.0 1.5 1.0

Minuites




New JJL
HPLC - SMB - Osmometry L KNAUEE

Determination of Phenols (ll)

VEV0056J

. . . 1 Phenol
» Environmental application 2 4-Nitrophenol
80 3 2.4-Dinitrophenol
4 2-Nitrophenol
5 2-Chlorophenol
0 6 2.3-Dimethylphenol
Column: BS 100-2 C18H, 50 x 2.0 mm ID ol 7 2-Me - 4.6-Dinitrophenol 7
) _ o 8 4-Chloro -3-Methylphenol
Eluent: A: H20 (01 Yo HAC), 9 2.4-Dichlorophenol
B: MeOH (0.1 % HAc) 50- 10 2.4.6-Trichlorophenol
Gradient: 0 —1.5min 30 % B 2 1 Pentachiorophenol
' ' 40
15-34min30%B-90%B
3.4-49min90 % B 301
Flow: 0.8 ml/min
Volume: 10 pl . 11
Temp.: 40 °C o 10
Detection: PDA-1, 280 nm (100 Hz, 0.01 s)
-10-A . . . . . . .
Column Order No. 05BE185BSF 00 05 10 15 20 25 30 35

Minutes




HPLC - SMB - Osmometry JJL KNALUER

Determination of Phthalate ()

VEV0005J

» Environmental application

140- 2 1 Benzylbenzoate (IS)
2 BBP
Column: 100 x 2 mm BlueOrchid C18 120, 3 DBP
Eluent: A: H,O /ACN 15:85 4 DHP
B: ACN 100- 5 DEHP
Gradient: 0% B 1.2 min hold 501 . 5 6 DNOP
0%-100% B 1.2 — 3.2 min 5 1 6 7 DINP
100% B 1.8 min hold T e 8 DIDP
Flow: 0.5 ml/min
Temp.. 30° C 401
Detection: 225 nm (50 Hz, 0.05s, 10 mm) 201
Volume: 2 ul oA
JYU L UM
-20A

00 05 10 15 20 25 30 35 40 45 50 55 60
Minutes

Column Order No. 10BI1181BOE




New

HPLC - SMB - Osmometry

JJM KNAUER

Determination of Phthalate (lI)

VEV0057J

» Environmental application

Column: BS 100-2 C18H, 100 x 2.0 mm ID
Eluent: A: H20O/ACN (15:85 v/v), B: ACN
Gradient: 0-0.8min0% B
0.8 —1.7min0%B-100% B
1.7 -6 min 100 % B

Flow: 0.4 ml/min
Volume: 10 ul
Temp.: 30 °C

Detection: PDA-1, 225 nm (50 Hz, 0.02 s)
Pressure: 230 bar

Column Order No. 10BE185BSF

mAU

750-
700-
650-
600-
550-
500-
450-
400-
350-
300-
250-
200-
150-
100-

50
0

)

-50-

N

.

.

1 Benzylbenzoate (IS)
2 BBP

3 DBP

4 DHP

5 DEHP

6 DNOP

7 DINP

8 DIDP

6

U

A A

00 05 10 15 20 25 30 35 40 45 50 55 60 65

Minutes



New JJL
HPLC - SMB - Osmometry L KNAUEE

Determination of Phthalate (l1)

VEV0053J

» Environmental application
1 Benzylbenzoate (IS)

2 BBP
200 3 DBP
Column:  BlueShell 80-2.6 C18 core shell, - ‘51 BEI::P
100 x 2.0 mm ID 2
160- 6 DNOP
Eluent: A: H20O/ACN (15:85 v/v), B: ACN 7 DINP
Gradient: 0.0-0.6min0 % B 140 8 DIDP
06 —1.6min0%B-100% B 120
1.6 —2.5min 100 % B 2 10
Flow: 1.0 ml/min - . 1 4 > P
Volume: 1 ul
Temp.: 30 °C ©
Detection: PDA-1, 225 nm (50 Hz, 0.02 s) 40
Pressure: 395 bar 20- 7 8
ML JULMA

Column Order No. 10BD181SHA ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 2,2
Minutes




HPLC - SMB - Osmometry JJL KNALUER

VEV0035J

Separation of Benzene derivatives j&ﬁ ‘
~ N

» Environmental application

Column: 100 x 2 mm BO C18 1.8 ym 1 Thiourea
Eluent:  ACN/H20 (85:15) 2 Toluene
Flow: 1000 pl/min 3  Propylbenzene
Temp.: 35° C 3 4  Butylbenzene
Detection: UV, 254 nm 150- P
(50 Hz; 0.01s) 1 4
E 100-
50 -
ol
0 1 2 3

Column Order No. 10BI181BOE min




HPLC - SMB - Osmometry JJM KNALUER

Determination of Pesticides ()

VEV0006J

» Environmental application

6501 1 ‘6 1 Chloridazon
0001 2 Metoxuron
Column: 50 x 2 mm BlueOrchid C18 . . 3 Monuron
Eluent: A:H,O 2001 4 Diuron
B: AéN 501 > 5 Propazine
Gradient: 35% B 0 — 0.5 min 4001 , 6 Linuron
35%-100% B 0.5 — 1.5 min 5 7 Metolachlor
100% B 1.5 — 2 min g %0 8 Parathion-ethyl
Flow: 0.6 ml/min 2501 8 9 f-Endosulfan
Temp.. 40° C 2001 ,
Detection: 215 nm (50 Hz, 0.05s) 10
Volume: 1l 100 0
501
U Ul
.50

00 02 04 06 08 10 12 14 1.6 18 20 22 24 26 28
Minutes

Column Order No. 05BI1181BOE




HPLC - SMB - Osmometry

Determination of Pesticides (lI)

VEV0007J

» Environmental application

Column: 100 x 2 mm BlueOrchid C18 1.8 pm
Eluent:  A:H,O
B: ACN
Gradient: 5% B 0— 0.5 min
5%-45% B 0.5 — 6 min
45%-95% B 6 — 8 min
Flow: 0.6 ml/min
Temp.. 40° C
Detection: 215 nm (50 Hz, 0.05s)
Volume: 2yl

Column Order No. 10BI1181BOE

mAU

280-

260-

240-

220-

200-

180-

160-

140-

120-

100-

80-

60-

40-

20-

-20-

JJL KNAUER

Desethylatrazine
Metoxuron
Simazine
Methabenzthiazuron
Chlortolurone

Atrazine

Monolinuron

Isoproturon
Metobromuron

10 Metazachlor 8
11 Terbutylazine
12 Linuron 12
13 Metolachlor 4] | BEE

10

©CooO~NOOOTLPAWN -

e
%—-
—

S

20 25 30 35 40 45 50 55 60 65 70 75 80
Minutes



New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of Pesticides (llI)

VEV0055J

» Environmental application

280- 1 Desethylatrazine
260- > 2 Metoxuron
3 Simazine
240- 4 Methabenzthiazuron
Column: BlueShell 80-2.6 C18 core shell, 220 5 Chlortolurone
100x2mmID 200- 6 Atrazine
Eluent: A Hzo 7 Monolinuron
B: ACN 180- 8 Isoproturon
; . 6 : 160- 9 Metobromuron
Gradient: 5? B (())— 0.5 min | > o 10 Metazachlor
5%-45% B 0.5 -6 min £ g 11 Terbutylazine
45%-95% B 6 — 8 min 120- 12 Linuron
Flow: 0.6 ml/min 100- 6 13 Metolachlor
Temp.: 40° C 5.
Detection: 215 nm (50 Hz, 0.05s) ¥ 11
60- 4# 12 13
Volume: 1 ul
40- 2 10
9
o 1 [
Column Order No. 10BD181SHA 25 30 35 40 45 50 55 60 65 70 7.5 80 85 90

Minutes




New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of Pesticides with MS detection (l)

VEV0039J

» Environmental application 1 Chloridazon

2 Metoxuron

Column:  BlueOrchid C1850x2.0mmID . 1 2 Mormror
Eluent: A: H20 + 0.5 % FA 95; 4 Diuron
o ACN 0,576 FA i “ 5 Propazine
Gradient: 0.0 — 1.5 min 35 % B - ¥ oL
1.5 3.5 min 35-40 % B 8 75 o 2 Metolashior
3.5-4.5min40-100 % B § e 8 Parathion-ethvl
4.5—6.0 min 100% B £ % Y
Flow: 0.2 ml/min T 55
Volume: 1yl e 50 6
Temp.: 40 °C 8 45
Detection: MSQ Plus, ESI pos. mode, & g s 5 g JF
Needle 3.5 kV, coneV 75V, 304
Probe temperature 200 °C 25,
full scan m/z = 180 — 300 f‘; \} \
10?’"’"\/\'/
5

0.5 1,0 1,5 2,0 2,5 3,0 39 4,0 4,5 3,0

Column Order No. 05BI1181BOE
Time (min)




New

HPLC - SMB - Osmometry

JJLL KNAUER

Determination of Pesticides with MS detection (ll)

VEV0040J

1 Chloridazon

» Environmental application 2 Metoxuron

3 Monuron
Column:  BlueOrchid C18 50 x 2.0 mm ID 10a 4 Simazine

Eluent:  A:H20 +0.5 % FA B e Cezron
B: ACN + 0,5 % FA 851 7 Chlortoluron
Gradient: 0.0-1.5min 35 % B g 80 £
15-35min35-40%B £ 75 g
35-45min40—-100%B 2 1 2&4
4.5 — 6.0 min 100% B R
Flow: 0.2 ml/min ; 55
Volume: 1yl £ ig
Temp.: 40 °C T
Detection: MSQ Plus, ESI pos. mode, 35
Needle 3.5 kV, coneV 75V, 3wu \W
Probe temperature 200 °C gé
full scan m/z = 180 — 300 15
1
53

8 Atrazine
9 Isoproturon
10 Metobromurone
11 Metazachlor
12 Propazine
13 Terbutylazine
14 Monolinuron
15 Linuron
16 Metolachlor
17 Parathion-ethyl
14

0441l 15

16

T TT T T T T T [T T T T T T T T T T T T T T T T T T [ T T T T [T T T T [T TT T T T T T TI
05 10 15 20 25 30 35 40 45 50 55 6,0

Column Order No. 05BI1181BOE

Time (min)



New JJM
HPLC - SMB - Osmometry L KNAUEE

Determination of Pesticides with MS detection (ll)

Page 2
» Environmental application

a1
=

m/z = 199 Monuron

a

@8’&%

m m/z = 230 Terbutylazine,
A Propazine

m/z = 202 Simazine A.A
. . SV m/z = 215 Monolinuron
AWV L”‘M""'“' M idihatten m/z = 234 Diuron 5G-WM-~\-M

| m/z = 250 Linuron

10
10 5
5 k m/z = 222 Chloridazone, m/z = 207 Isoproturon
Methabenzthiazurone 18
18 5
5 PN m/z = 261 Metobromuron
8 — m/z = 229 Metoxuron
1 ” }l
~ A m/z = 278 Metazachlor

a

=
&

Relative Abundance
=

=
a1
Lo Hé’m

Relative Abundance
9 o
J_A_Q_u_o

=
@@
=

a1
al

m/z = 213 Chlortoluron

1
5
e e m/z = 216 Atrazine
1 2 3 4

k A m/z = 292 Parathion-ethyl

) WﬂTjjfrTﬁfLrfﬁm/z=284MetoIachIor

5 6 7 1 2 3 4 5 6 7
Time (min) Time (min)

=
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a1
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HPLC - SMB - Osmometry JJLL KNALUER

Determination of DNPH Carbonyils (l)

VEV0003J

» Environmental application

651 1 Formaldehyde
Column: BlueOrchid 175-1.8 C18 A 50 2 Acetaldehyde
100 x 2 mm 55- 5 3 Acetone
Eluent: A:H,0O 50 b ° 4 Propionaldehyde
B: ACN 45 3 4 5 Methacrolein
Gradient: 0—-2min40 % -55% B 401 6 Benza]dehyde
2—4 min 55 % -100% B > %
4 —-45min 100 % B E 30
Flow: 0.8 ml/min 25
Temp.: 40° C 20
Detection: 370 nm (50 mm cell, 50 Hz, 0.1s) 151
Volume: 2 ul standard (2 ng/ul) 10-
UL
5

0 05 1.0 15 2.0 25 3.0 35 4.0 45

Column Order No. 10B1184BOE Minutes




New JJL
HPLC - SMB - Osmometry L KNAUEE

Determination of DNPH Carbonyls (ll)

VEV0058J

» Environmental application

1 Formaldehyde

2 Acetaldehyde
Column:  Bluespher 100-2 C18A, %0 . 3 Acetone
100 x 2.0 mm ID 500- 4 Acroleine
Eluent: A: H20, B: ACN 450 S Propionaldehyde
Gradient: 0—4min40 % -55% B 200 g gutyrallgegyge
4 —6min55%B-100 % B 5o enzaldenyde
6 —6.7 min 100 % B o0, 2 /
Flow: 0.6 ml/min 2 o
Volume: 10 pl -
o 200- 4 6
Temp.: 25 °C 3
Detection: PDA-1, 370 nm (50 Hz, 0.02 s) 150 ¥
Pressure: 600 bar 100-
50- h
0 U AL
Column Order No. 10BE184BSF -0,

00 05 10 15 20 25 30 35 40 45 50 55 6.0 65 7.0
Minutes




New JJL
HPLC - SMB - Osmometry L KNAUEE

Determination of DNPH Carbonyls (ll)

VEV0052J

» Environmental application

350- 5

1 Formaldehyde
Column: BlueShell 80-2.6 C18A core shell, 3% 6 2 Acetaldehyde
100 x 2.0 mm ID 300: 3 Acetone
Gradient: O min 40 %« 5 % B o : 4 Fropionaldehyde
. - o - 0 i
1—2min 55 % B - 100 % B 225 g g':r:zzggf'ze
2—-25min 100 % B 5 200 2 Y
Flow: 1.2 ml/min T 1
Volume: 10 ul 150- ¥
Temp.: 40 °C 125
Detection: PDA-1, 370 nm (50 Hz, 0.02 s) 100- 1
75-
50-
25-
0 VUL

Column Order No. 10BD184SHA 00 02 04 06 08 10 12 14 16 18 20 22 24 26

Minutes




New

HPLC - SMB - Osmometry

JJM KNAUER

Determination of DNPH Carbonyls with

special column wevooe

» Environmental application

Column:  Bluespher 100-2 DNPH
150 x 2.0 mm ID
Eluent: A: H20, B: ACN
Gradient: 0—-4min45 % B
4-10min45 % B-70% B
10-11min70 % B 2
Flow: 0.7 ml/min
Volume: 1 ul
Temp.: 40 °C
Detection: PDA-1, 370 nm (50 Hz, 0.02 s)
Pressure: 820 bar

Column Order No. 15BE490BSF

50

457

40

351

251

20,

151

10

1 1 Formaldehyde

2 Acetaldehyde

3 Acetone

4 Acroleine

5 Propionaldehyde
6 Crotonaldehyde
7 Methacroleine

8 Butyraldehyde
9 Benzaldehyde
10 Valeraldehyde
11 Tolualdehyde
12 Hexaldehyde

11
10 12

Minutes



New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of Primary Aromatic Amines
with MS Detection vevooss,
1 Aniline

> Environmental application 2 2-Anisidine

3 o-Toluidine
4 3-Chloro-4-methoxyaniline

Column:  BlueOrchid C18 100 x 2.0 mm ID 5 2,4-Dimethylaniline
Eluent:  A:H20 +0.1% FA - ' ’
B: MeOH + 0,1 % FA - |
Gradient: 0.0-3.0min20-40% B h
3.0-3.1min40-100 % B
3.1-5.0min 100 % B S 4
Flow: 0.2 ml/min §
Volume: 10 pl §
Temp.: 40 °C %
Detection: MSQ Plus, ESI pos. mode, & w w
Needle 1 kV, coneV 20 V,
Probe temperature 200 °C
full scan m/z =80 - 170
Column Order No. 10BI181BOE 0 05 10 15 20 25 30 35 40 45

Time (min)




HPLC - SMB - Osmometry JJRA KNALIER

Bioanalytical
Applications




HPLC - SMB - Osmometry JJLL KNALUER

Determination of AQC-Amino acids with PDA (l)

VBS0001J

» Bioanalytical application

1 Asp 12 NH,
Column: 100 x 2 mm BO C18 1.8uym o | 2 Glu 13 Pro
_ ) . 3 Ser 14 Tyr
Eluent: A: Sodium acetate 4 Gly 15Cys
B: ACN/Sodium acetate 60:40 1201 5 ? 16 Val 21
Gradient: 0 min 92% A (0.6 ml/min) (75 :I 1; :Vlet
. . 100+ IS SO
0.0 — 5.0 min 86% A (0.6 ml/min) 8 AMQ 19 Leu
5.0 — 6.0 min 86 %A (0.6 ml/min) 801 9 Thr 20 Lys .
6.0 — 11.0 min 65% A (0.85 ml/min) 2 10 Ala 7 21 Phe
18
11.0 -12.0 min 65% A (0.85 mi/min) e | A N T
Flow: 0.6 ml/min / 0.850 ml/min 9
Volume: 1yl “ | y "
Temp.: 40° C 0l )
Detection: PDA-1, 254 nm (10mm 2 ul Cell) UL gllll 22 L u d
(100 Hz; 0.005s) oM u Il L
-20+— ‘ ‘ : ‘ ; ‘ : ; ; ;
Column Order No. 10BI181BOE A

Minutes




New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of AQC-Amino acids with FLD

VBS0011J
» Bioanalytical application AQC-derivatives of:
260 1 Asp 12 Pro
: i I 2Glu 13 NH3 01
Column: BS 100-2 C18 .100 X 2.0 mm ID 260 3 Ser 14 CysCys
Eluent: A: 50 mM Sodium-Ac. pH 5.75 2401 4 Gly 15 Tyr
B: 30 % 50 mM Sodium-Ac. pH 6, 220 2Z 13 \I\ila't 16 13
0 yS e
. 70 /‘_’ACN 200 7 His 18 lle 7 0 L
Gradient: 0-3min5-10%B 180- 8 Thr 19 Leu ] 15
3-475min10-25% B 10 9Arg 20 Lys 2
475-65min25-32%B & @ (04R HPNC 10
Flow: 0.8 ml/min 120 4
Volume: 1 pl (1.176 pmol/ul) 1:2 3 H
Temp.: 45 °C ol \ 12 20
Detection: Fluorescence RF-20A XS 401 il
(Ex 250 nm, Em 395 nm) 2l 1 P d h UU U
Pressure: approx. 660 bar 0 Ubu g

00 05 1.0 1.5 20 25 3.0 35 40 45 50 55 6.0 65 7.0 7.5

Column Order No. 10BE181BSF Minutes




New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of AQC-Amino acids with PDA (lI)

VBS0012J
» Bioanalytical application AQC-derivatives of:
1Asp 12 Pro
Column: BS 100-2 C18 100 x 2.0 mm ID 2 Glu 13 NH3
_ 200 | 3 Ser 14 Cys
Eluent: A: 50 mM Sodium-Ac. pH 5.75 4 Gly 15 Tyr
B: 30 % 50 mM Sodium-Ac. pH 6 18 57 16 Val 15
70 % ACN 160- 6 Lys 17 Met
, . o 7 His 18 lle 1
Gradient: 0-3min5-10%B 140- 8 Thr 19 Leu . . 21
3—-4.75min10-25%B 120 9 Arg 20 Lys 2 7 .
475-65min25-32%B 2 10Ala - 21Phe q 1
E 10 11 AMQ
Flow: 0.8 ml/min i 181920
Volume: 10 pl (11.76 pmol/ul) 50
Temp.: 45 °C 60-
Detection: PDA-1, 254 nm 40- g
(10 mm cell, 50 Hz, 0.02 s) 20 kLAJ
Pressure: approx. 660 bar 0— UUL__,JUUUL‘N

-20- 11
0.0 05 10 15 20 25 30 35 40 45 50 55 6.0 65 7.0 75
Minutes

Column Order No. 10BE181BSF




New JJLL
HPLC - SMB - Osmometry JUIUL KNALI EH

Determination of AQC-Amino acids with MS detection

VBS0013J
» Bioanalytical application AQC-derivatives of:
Column: BS 100-2C18 100 x 2.0 mm ID 1Asp 11 Pro
Eluent:  A: 2.5 mM NH4-Ac. pH 5.75 | c o . w1l %nys
. 1008
B:30 % 25 MM NH4-Ac.pHE o 4 . 14Vl
70 % ACN 907 5 Taurin 19] 15 Met
Gradient: 0—-3min5-10% B 85 6 Lys (+1 AMQ) 16 lle
3-4.75min 10-25% B - o L7 Leu 42 ANO)
: E is ys
. 4.75 — 6..5 min 25-32 % B ) ;gé 9 Ala 15 19 Phe
OW: 0.8 ml/min S gl 2 10Arg 20 Trp
Volume: 10 pl (11.76 pmol/ul) S 559 1 B L
Temp.:  45°C 2 1o 3 7
Detection: MSQ Plus, ESI mode, 2 407 g 10
Needle 3kV, coneV 75V, s oo | 9
Probe temperature 350 °C 257 4 s |I
selected SIM Scans, o |
positive ion mode (blue) 107 | \
negative ion mode (green) g | | ki

Column Order No. 10BE181BSF Time (min)




New JJL
HPLC - SMB - Osmometry L KNAUEH

Determination of underivatized Amino acids with MS detection

VBS0014J

» Bioanalytical application

Column: BlueOrchid HILIC 100 x 2.0 mm ID

Eluent: A: ACN + 0.5 % FA 100 L
B: H20 + 0.5 % FA o0 Arg
Gradient: 0—4.75 min 5- 60 % B 1;% L m/z=175
475-560min60-95%B O Phe
. S 100 m/z=166
Flow: 0.6 ml/min 8 50 A
Volume: 10 pl (100 pmol/ul) g 1 miz=182
Temp.: 25 °C <5 k Pro
Detection: MSQ Plus, ESI pos. mode, £ 100 L m/z=116
Needle 2kV, coneV 75V, R W SR ——— Y
Probe temperature 350 °C 100 L m/z=106
selected SIM Scans 50; CysCys
100 I m/z=241
50 Glu
% 1 2 3 4 5 6 7 8 9  miz=148
Column Order No. 10BI1120BOE

Time (min)




HPLC - SMB - Osmometry

Separation of Proteins

VBS0019J

» Bioanalytical application

Column: 100 x2mm BO C18 A 1.8um

Eluent:  A:H,0 (0.1% TFA)
B: 60% ACN (0.1% TFA)

Gradient: 30 -100% B in 6 min (2 min hold)
100 - 30% B in 0.5 min (4 min hold)

Flow: 700 pl/min

Volume: 1l

Temp.: 40° C

Detection: PDA-1, 210 nm (10mm 2 pl Cell)
(50 Hz; 0.01s)

Column Order No. 10B1184BOE

mAU

400+
350+
300+
250+
200+
150+
100+

50+

JJM KNAUER

1
2

a -Lactoglobuline
[3 -Lactalbumine

3 4 5

6

7 8 9 10
Minutes



HPLC - SMB - Osmometry

VBS0002J

» Bioanalytical application

Column: 100 x2mm BO C18 A 1.8um
Eluent:  A:H,0 (0.1% TFA)
B: 60% ACN (0.1% TFA)
Gradient: 0-100% B in 10 min (3 min hold)
Flow: 500 pl/min
Volume: 5yl
Temp.: 40° C
Detection: PDA-1, 210 nm (10mm 2 pl Cell)
(50 Hz; 0.01s)

Column Order No. 10B1184BOE

Separation of Peptides %""‘%

450-

400-

350-

300-

250-

mAU

200-
150-

100-
N W
OM’M/\M

-50-

3 4 5 6 7 8 9 10 11 12
Minutes



HPLC - SMB - Osmometry

Separation of Muropeptides

VBS0004J

» Bioanalytical Application

Column: 100 x2 mm BO C18 A 1.8um
Eluent:  A: 100 mM NaH,PO, pH 2.8

B: 100 mM NaH,PO, pH 2.8

+ 30% MeOH (v/v)

Gradient: 0-30% B 0-12.5 min

30 —100% B 12.5 -60 min
Flow: 500 pl/min
Volume: 5yl
Temp.: 40° C
Detection: PDA-1, 206 nm (10mm, 2 ul Cell)

Column Order No. 10B1184BOE

mAU

60

50+

401

30

20

104

-101

-201

-301

JJM KNAUER

Monomers

Dimers

Trimers

Tetramers
Oligomers

0 5 10 15 20 25 30 35 40 45 50 55 60

Minutes



HPLC - SMB - Osmometry JJL& KNALUER

Separation of Nucleosides and Bases_ &4

VBS0010J

» Bioanalytical application

) ) 1  Cytosine
140] 2 Uracil
Column: 100 x 2 mm BO PFP 1.8um i Sytéfime
Eluent:  A: 20 mM NH,ac pH 3.5 = . Gn ine
B: A/MeOH 90:10 (v/v) 1001 6 . T:ar:l':z
Gradient: isocratic 90% A/ 10% B ] ) Ad}énilne
Flow: 500 pli/min > ) .
Volume: 1yl E 8 Guanosine
Temp.: | 30° C * 5 9  Thymidine
" o 10 Adenosi
Detection: PDA-1, 210 nm (10mm 2 pl Cell) 20/ en1(0)sme
(100 Hz; 0.001s) ] ‘fk J\
204
g

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28

Column Order No. 10BI057BOE Minutes




New

HPLC - SMB - Osmometry JJL KNAUEE
Separation of Purines and Pyrimidines e
VBS0020J ﬁ "“ i

. . o L iy
» Bioanalytical application ZZiN
9! 1 Thymine
Column: BlueShell 80-2.6 HILIC core shell, 2 Adenine
100 x 2 mm ID % ) 3 Cytosine
Eluent:  A:5mM NH,Ac pH 2.9 70-
B: ACN o !
Gradient: isocratic 20% A/ 80% B 2
Flow: 0.6 ml/min E 30
Volume: 1yl 40
Temp.: 30° C o ,
Detection: PDA-1, 254 nm (10mm 2 pl Cell)
(50 Hz; 0.02s) 201
L
o) SR,
Column Order No. 10BD120SHA 0,102 0,3 04 0506 07 0809 1,011 1213 1,4 1,5 1,6 1,7 1,8

Minutes




HPLC - SMB - Osmometry

JJLL KNAUER

Contact

> Find out more about KNAUER columns

www.knauer.net/columns

» HPLC/UHPLC applications support

applications@knauer.net

Wissenschaftliche Geratebau

Dr. Ing. Herbert Knauer GmbH
Hegauer Weg 38

14163 Berlin, Germany
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