E
1 am
O
-
D
afd
=
o<




Miscellaneous 21 7

Technical Information

Contents

e Column Handling ........cccveeiiiiiiiieieeeeee e 218-220
* Mobile Phases for RP-Columns .........cccccceviieenennnes 221
¢ HPLC Column Performance ........ccccccoeeveiiieeeennns 222
e Inspection Reports ......ccooeveeeiieeieeeieeeceee 223
® FAQ oo 224-227
e Troubleshooting .......ccoovvcciiiiiiiiiccce e, 228-231
® BasiC Data ....cooeviiiiiiireeee e 232
e Solvent Miscibility Table ........coooeeeiiiiiiciicce, 233
e Column Selection Guide ..........cccceeeiiieeernnnnen. 234-235
e Linear Scale-Up ...coooveeeiieiieeeeeeeeeeee e 236
® Preparative Column Selection Guide ..................... 237
e Substance INdex .......cccoocveiiiiiiieeeceee e 238-246

Introduction

Technical Information

YMC produces chromatography packing materials and HPLC columns under very strict quality control procedures and
delivers to customers only those products that pass the strict Quality Assurance tests prior to shipment. In order to ensure
the best performance and long column life, the following instructions should be followed for all packed columns.
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Column Handling

- shipping solvent
- mobile phase considerations

- mobile phase replacement and
column cleaning

- guard columns
- column back pressures

- temperature

1. Shipping solvent

The solvent used for shipping the column is
described on the COLUMN INSPECTION RE-
PORT or in the COLUMN CARE AND USE IN-
STRUCTIONS leaflet which is included with
each column. Please determine the miscibility
of this solvent with the mobile phase to used in

your analysis to prevent immiscibility problems.
If you intend to store the column for any length
of time, you should replace the mobile phase in
the column with the shipping solvent or solvent
specified in the column inspection report.

2. Mobile phase considerations

Reversed phase columns can be used with
both aqueous and nonaqueous solvents. How-
ever, repeated alternating between solvents
with extremely different polarities can result in
loss of column performance. Typical general
organic solvents include acetonitrile, methanol
and THF.

Cyano columns can be used in both normal
and reversed phase modes. However, a column
should be dedicated for use in only one separa-
tion mode and not switched between normal and
reversed phase modes as this can result in loss
of column performance. When using the column
in a normal phase mode, replace the solvent in
the column with isopropanol. (Make sure that
the flow rate is set so that the pressure does not
exceed 15 MPa during solvent exchange.)

Silica columns are usually used with nonaqueous
solvents such as n-hexane, chloroform or other
weak solvents with the addition of isopropanol,

ethyl acetate or similar as appropriate to allow
elution of high polarity components.

All Amino columns (ie both Polyamine Il and
YMC-Pack Amino) can be used with both aque-
ous and nonaqueous solvents. However, re-
peated alternating of solvents with extremely
different polarities can result in loss of column
performance

Solvent should flow in the direction of the arrow
(as indicated on the column label) for normal
use, although reversed flow for washing will not
affect column stability.

The pH ranges for stability of every type of col-
umn varies by product. For specific information
please refer to the instruction manual included
with each column. Should this instruction manual
be available, please contact YMC or your local
distributor. A general overview of the character-
istics of each phase is shown on the inside of
the envelope.

3. Mobile phase replacement and column cleaning (general methods)

a) Reversed phase columns

When a mobile phase which contains no buffers
or salts is used, wash the column with an eluent
consisting of the same solvents as that of the
mobile phase, but with a higher organic solvent
concentration.

When a mobile phase containing buffers or salts
is used, this should first be replaced with an
eluent containing the same ratio of water and or-
ganic solvent as the mobile phase but which has
no buffer or salt components. If the concentra-

tion of buffer or salts used is less than 100 mM,
it can be replaced directly with approximately
60% acetonitrile in water.

After using a column near the usable pH limit,
washing the column with water alone may cause
column deterioration. Instead wash the column
with a mixture of water and organic solvent
containing no buffer or salt components or al-
ternatively 60% acetonitrile in water to remove
the aggressive pH eluents.
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Should the column back pressure increase, wash
the column in the reverse direction (the opposite
direction of the arrow shown on the column label)
making sure that the detector is not in line with
the solvent stream. A solution having the same
composition as that of the mobile phase, but
with a higher organic solvent concentration and
no added salts or buffers is usually used as the
cleaning solution. However consideration should
be given to the characteristics of sample so that
a solvent which easily dissolves the sample is
chosen.

When macromolecules, including proteins and
sugars, adsorb to the column, it is usually difficult
to wash them off with organic solvents. When
columns are used to analyse samples containing

Column Handling

such macromolecules, it is preferable to pretreat
the sample and/or use a guard column

b) Normal phase columns

Wash the column with a solution having the same
solvents as that of the mobile phase, but with
an increased content of high polar component
concentration. If polar compounds absorb on
the column, flush with isopropanol or similar
solvent.

Before storing a column used with a mobile phase
containing acid or alkali is used, replace the eluent
with a simple solvent or solvent:water mixture.
(for example replace n-hexane/isopropanol/ace-
tic acid (90/10/0.1) with n-hexane/isopropanol
(90/10) for storage).

RECOMMENDED COLUMN CLEANING AND REGENERATING PROCEDURES

Use the cleaning routine that matches the properties of the column and what you believe is contaminating it. Flush

columns with 20 column volumes (80 ml total for 4.6 x 250 mm column) of HPLC-grade solvents. Run columns in

reverse flow direction, with the outlet disconnected from the detector. Cleaning efficiency is increased by increasing
mobile phase temperature to 35-55°C. If the column performance is poor after regenerating and cleaning, call us.

Silica-based particles

Non-polar-bonded phases (Carotenoid, C18, Octyl, YMCbasic™, J’sphere™, Phenyl,

Polymer-based particles: Polymer C18™

1. Flush column with mobile phase but omit buffers or salts

Butyl, TMS):

Polar Samples Non-polar Samples Proteinaceous Samples

1. Water 1. Isopropanol Option 1:Inject repeated allgouts of DMSO
2. Methanol 2. THF Option 2: Gradient of 10 to 90% B where:
3. THF 3. Dichlormethane A =0.1% TFA in water

4. Methanol 4. Hexane B =0.1% TFA in CH,CN

5. Water 5. Isopropanol Option 3: Flush column with 7M guanidine

. Run a gradient to 100% organic
. Flush with twenty column volumes of THF

. Run a gradient back to starting mobile phase conditions,

(i.e. just organic and water, acetonitrile is preferable)

ommitting buffers and salts

6. Mobile phase 6. Mobile phase HCI, or 7M urea

Polar-bonded phases (Cyano, Diol, Amino, PVA-sil™, Silica):
Polar Samples Non-polar Samples

1. Water 1. Chloroform

2. Methanol 2. Methanol

3. THF 3. Dichlormethane

4. Methanol 4. Heptane or Isocyanate
5. Water 5. Isopropanol

6. Mobile phase 6. Mobile phase

2
3.
4. Flush with twenty column volumes of acetonitrile
5.
[3

. Re-equilibrate in mobile phase

| 4. Guard columns

YMC recommends that you always use a guard
column with the same packing material and of
the recommended inner diameter for your column
(see table).

A YMC guard column is normally composed of
a cartridge holder and a guard cartridge. The
cartridge holder can be used repeatedly.

Where different cartridge lengths are available,
only chose the longer cartridge when samples
containing high levels of contaminants are present
to increase the time between cartridge changes.

Guard cartridges should be changed frequently
in order to maximise their protection of the main
column. Cartridge holders should be connected
to the main column using the shortest length
of tubing possible. This tubing should be of an
appropriate inner diameter for the flow rate and
pressure to be used.

Samples containing particulate matter MUST al-
ways be pre-filtered (at least 0.45 pm but 0.2 ym
is preferred) before being injecting onto a column.

Recommended
Guard Cartridge ID (mm)
1.0 1.0
2.1 2.1
3.0 3.0
4.0 4.0
4.6 4.0* (4.6%)
10 10
20 20
30 30

* Formerly, external guard columns of 4.6 mm ID exhibit dead volume
resulting in poor performance of the column system. Additionally,
these guards were rather expensive.

In the course of intense testing of the compatibility of different hard-
ware concepts no negative influence of a 4.0 mm ID guard cartridge
combined with a 4.6 mm |D main column was observed.

Thus, we recommend to use 4.0 mm ID guards with a 4.6 mm ID main
column.




220 Miscellaneous

Column Handling

| 5. Column Back Pressures

Column back pressure is a function of several
parameters, including :-

Particle size and distribution

Packing porosity and bonded phase coating
levels

Column length and inner diameter

Solvent flow rate, viscosity and temperature

Typically for a column packed with 12 nm, 5 ym
ODS phase and pumped at ambient temperature
with methanol:water (70:30) at 1 ml/min the back
pressure should be less than 25 MPa (250 bar,
3750 psi) for 250 x 4.6 mm ID.

For wide pore (20 or 30 nm) 5 um ODS phase
and pumped at ambient temperature with
methanol:water (70:30) at 1 ml/min the back
pressure should be less than 17 MPa (170 bar,
2550 psi) for 250 x 4.6 mm ID.

We recommend using a column at below the
maximum operating pressure to ensure maxi-
mum column life.

Maximum Operating Pressure

(MPa) (bar) (psi)
YMC-Triart 1.9 ym 100 1000 15000
YMC UltraHT 2.0 pm 50 500 7500
Column ID Maximum Operating Pressure
(mm) (MPa) (bar) (psi)
1.0 20/25! 200/250° 3000/3750'
2.1 20/25 200/250 3000/3750
3.0 20/25 200/250 3000/3750
4.0 20/25 200/250 3000/3750
4.6 20/25 200/250 3000/3750
6.0 20/25 200/250 3000/3750
8.0 20/25 200/250 3000/3750
10 10 100 1500
20 10 100 1500
30 10 100 1500
50 and above 7.0/10 70/1002 1000/15002
YMC-Actus 20/30 30 300 4500
YMC-Actus 50 10 100 1500

" The first figure is for up to 150 mm column length, the second figure is for 250 mm column length
2 depending on certification of the column; >10 pm packings should be kept below 3 MPa (30 bar, 450 psi)

Note: PolymerC18 has a pressure limit of 14.5 MPa (145 bar, 2000 psi)

| 6. Temperature

The upper temperature limit for silica and bonded
phases is 50°C (70°C for YMC-Triart at pH=7
or lower). However YMC recommends using
columns between 20 and 40°C because certain
conditions of pH or mobile phase composition

may affect column lifetime. For recommended
column temperatures for other column types,
please refer to the instruction manual included
with each column.
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Mobile Phases for RP-Columns

Mobile phases for reversed phase columns |

The composition of mobile phase greatly affects
the separation in HPLC. To optimise a separa-
tion, it is necessary to consider the interaction
between the solutes, stationary (or solid) phase,
as well as the mobile phase.

For reversed phase columns, the most com-
monly used in HPLC, various mobile phases
are available. Attention needs to be paid to a
number of points when deciding on the mobile
phase composition. The variables factors to be
considered include:

¢ miscibility of solvents
e effects on detection methods (eg., UV or MS)

e effects on the column
(column deterioration due to pressure or pH)

e separation reproducibility

¢ stability of solutes

Typical solvents for ODS columns and some
helpful tips for establishing optimum separation
conditions are described below.

General solvents

Water, acetonitrile, methanol and tetrahydrofuran
(THF) are the important solvents for use with
reversed phase columns.

It is important to use high purity water purified
by ion-exchange, distillation, reverse osmosis,
etc. The presence of organic substances or ionic
impurities may cause problems, including ghost
peaks during short wavelength UV detection or
high sensitivity gradient elution systems.

Acetonitrile is frequently used as an HPLC sol-
vent, due to its low UV absorption and low
viscosity. Methanol has a higher viscosity and
often shows different separation selectivity to

that obtained using acetonitrile. THF is used oc-
casionally to influence selectivity in conjunction
with acetonitrile and methanol, due to the cyclic
ether structure of THF. THF has several adverse
properties for a solvent for HPLC; it has:-

¢ significant UV absorption
¢ high viscosity

¢ atendency to form peroxides, especially as the
use of antioxidants can give rise to ghost peaks

Appropriate separating conditions can be ob-
tained by using these three solvents plus water
individually or in combination.

Buffers and reagents

Acetic acid, formic acid, phosphoric acid and
trifluoroacetic acid (TFA) are generally used
as acidic modifiers. The buffers normally used
include phosphate and acetate buffers (sodium,
potassium, ammonium). Monobasic phosphates
provide a pH of 4.6 and are used as convenient
pH adjusters rather than buffers.

In order to separate ionic compounds, such as
amines and carboxylic acids, with good repeat-
ability, the pH of mobile phase must be adjusted
so that it is 1 (or preferably 2) units away from
the pKa of the solute. At or near the pKa, peak
broadening or splitting may be observed as the
free acid/base and its salt coexist.

Most buffers are used at a concentration of
about 10 mM. However, depending on dissocia-
tion of solutes and interactions with the station-
ary phase, this can be raised tot 50 to 100 mM.

When acids or alkalis which degrade reversed
phases are used, caution must be taken regard-
ing their concentrations and pH. TFA and phos-
phoric acid are usually used at concentrations of
0.1% or less. Acetonitrile/water (approx 60/40)
solution is a convenient storage solvent after use
of acids or buffers (salts).

Tetrabutylammonium salts and sodium perchlo-
ric acid may be used as ion pair reagents for
retention of highly polar compounds on reversed
phase columns or for improvement of separation
and peak shape. When these additives are used,
it is necessary to use a reagent with the shortest
alkyl chains available. If sodium dodecylsulfate,
(SDS; which contains long alkyl chains) is used,
it may be retained on the column phase and can
cause problems with repeatability.

Other solvents for HPLC

Ethanol, 2-propanol, ethyl acetate, or chloroform
may be used in the mobile phase (particularly in
normal phase separations) in order to improve
retention or separation of solutes. In some cases,
hexane is used as a mobile phase. When a hy-

drophobic solvent is added to a mobile phase,
care must be taken with regards the miscibility
with the mobile phase existing in the column and
a separate wash stage included before changing
the eluent.
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HPLC Column Performance

| HPLC Column Performance

Important factors used to evaluate column per-
formance include column efficiency, capacity,
separation characteristics of solutes, peak shape
and column pressure. The parameters used to
assess column performance by YMC are defined
below.

Column efficiency, an important characteristic for
evaluation of column performance, is generally
measured in terms of theoretical plate number.
This is calculated using peak width at half-height.
Narrower peak widths result in higher theoretical
plate numbers. Longer columns and smaller pa-
cking material particle size also result in higher
theoretical plate numbers. Due to a variety of
factors, one column does not always show the
same theoretical plate number. This may be
caused by differences between linear velocity
and solute diffusion in the column or because of

to

I".

interaction between solutes and the mobile phase
or the stationary phase.

For these reasons, column efficiency is solu-
te specific and the measurement of efficiency
must be conducted under nearly identical HPLC
conditions for results to be directly comparable.

Retention and separation characteristics for solu-
tes on the column are evaluated by the capacity
factor and separation factor values.

Theses values are indices of the packing material
characteristics and, in contrast to the retention
time, are independent of column inner diameter
and length.

Elution peak shape is also an important fac-
tor for evaluation of column performance. The
asymmetry factor is a relatively simple measure-
ment, usually calculated at 10% of peak height.

tr2

&

Wosnn Wo.sne

to Void volume, Column dead-time
tn Retention time
h Feak height
Was, Peak width at half-height
N Theogretical plate number
k' Capacity factor
a Separation factor
Rs Resolution
As Asymmatry factor
Tt Tailing factor

N=554% (tan/Wasn)®

k'= (tr-to) fto

=k

Rs=1.18B% (tee-trm) / (Wosn+Wosns)
As=Dh/a

Tf=Woosn/2f
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Inspection Reports

Formation

YMC employs strict quality control of packing
materials to ensure lot-to-lot and column-to-
column reproducibility. All packed columns are
subject to performance tests and only those
columns which meet strict specifications are
shipped to customers.

A test report (see below) is shipped with each
column. The test method shown on this inspec-

tion report is not only a method used for column
performance evaluation but can also be used as
a test method for determination of column life.
We provide full details of all the analytical con-
ditions used test method, including compounds
analysed, sample concentration, eluent compo-
sition, etc. to allow the end user to reproduce
these tests.

Serial No.:

Product code

Hame, Particle

Caolumn size

Shipping solvent

YMC Co., Ltd.

YMC HPLC COLUMN
INSPECTION REPORT

0315002014 (W)

TA12505-150IWT
YMC-Trart CI8/ 5-5 um
Gel hot 8233

150 % 3.0 mm LD

Eluent acotondtrile woter (6040
Flow rate 0.4 mlL/mn

Temperature nemibaand

Dotection uv at 270 nm

Injection volume 2 ul

Prassure 18 MPa

ncetonitrile

1
H0000
._‘.
L
= 30000
e =
e 4, 7500
E s Toma[man]
Samp'e Componers Heleien Lreme Capacity facior Theorstical platat  UISP Tadeyg fachor
[rren] 1Re-tR1 LR ] 1554 = (xFWOS) X | TFeW0 05/ 2]
1. Uracd (DO mg mik 160 il i} 2048 138
2 Mathy| bercoate (01 ol'm 4483 209 11325 105
1 Naphthalens (004 mg/mil 375 510 12035 5]
4. Buty! bangoats (L] ol 1280 (A F) 13252 1o

12 nm

]

7.5000 11 2500

[Sywtem Mo 104] [Inspected by T OKADA
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Frequently Asked Questions

Q) ) Y ) oY

What is

“Endcapping”’?

Are there
ODS columns

used with 100%

aqueous

mobile phase?

What is
the upper
limit of
column
pressure?

How should
we store the
columns?

How can we
evaluate the
performance
of columns?

Conventional ODS (C18) packing materials are silica gel bonded with octadecyl
groups. This is the result of reaction between silanol groups on the silica sur-
face and octadecyl groups. However some active silanol groups remain after
the reaction. It is impossible for all the silanol groups to react because of steric
hindrance of octadecyl groups. Such residual silanol groups create a secondary
interaction in chromatography, which, in many cases, affects on chromatograms
by causing peak tailing of basic compounds or irreversible absorption to the
column. Therefore, a secondary silanisation reaction with residual silanol groups
using a small reagent (typically trimethylsilane) should be performed. This pro-
cess is called “endcapping”.

Hydrosphere C18 and YMC-Pack ODS-AQ columns can be used with 100%
aqueous mobile phase. With conventional ODS columns, retention time becomes
shortened due to the incompatibility between water molecules and the silica
bonded surface with high hydrophobicity. Water tends to be expelled from the
pores on material and the C18 chains “collapse” onto themselves. The retention
time is hardly affected for Hydrosphere C18 and YMC-Pack ODS-AQ columns
because the silica surface is capable of solvation between mobile phase and
hydrophilic silica surface as a result of the reduced C18 functional group density
and the proprietary derivatisation process.

Column length of 150 mm or less and diameters less than 10 mm:
20 MPa, (200 bar, 3000 psi)

Column length of 250 mm or greater and diameters less than 10 mm:
25 MPa, (250 bar, 3750 psi)

When columns are not used for a long time, they should be stored in a cool
place after replacing the eluent with the shipping solvent as described in the
Inspection Report. Do not store the column in the mobile phase with salt or
acid, even for very short times. Close the airtight stopper tightly to prevent the
solvent from evaporating.

Repeat the performance test using exactly the same conditions as the Inspection
Report which accompanies the column at the time of purchase. Columns which
show no change in retention time, theoretical plate number, peak asymmetry,
etc are acceptable for further use.

Columns which show no change in these parameters after several years of use
may, however, have changes in separation characteristics for certain types of
compounds such as ionic species. It is advisable to avoid using such columns
for method development as reproducibility compared to new columns may not
be possible.
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Frequently Asked Questions

1. To remove strongly adsorbed hydrophobic material; pump the column in the
reverse direction with eluent with a greater elution ability than mobile phase. For
example, for cleaning reversed phase columns, use an eluent with increased ratio
of organic modifier and flush the column with at least 10 column volumes.

2. To recondition of gel surface condition caused as a damage resulting in gene-
ration of active silanol groups, and observed as irregularities in peak asymmetry
and retention time. Washing with acidic solvents can be effective in such cases.
Typically a mixedsolvent of 0.1% aqueous phosphoric acid solution and organic
solvent (between 10 and 60% organic content) can return the silanol groups to
the dissociation state.

YMC recommend the use of guard columns, particularly if the samples being
analysed contain a high level of contaminants. This will extend the useful lifetime
of a column, particularly if replaced at frequent intervals. We recommend that
guard columns are packed with the same packing materials as the analytical
column. Guard columns with different material may cause abnormalities in peak
asymmetries and reproducibility. YMC guard cartridges are particularly economic
when frequent replacement is required.

Recommended flow rates for semi-micro column (1.0 to 3.0 mm inner diameters)
are:-

1.0mm ID 0.05 ml/min
21 mmID 0.2 ml/min
3.0mm ID 0.4 ml/min

This can be increased if the column length is short and the system back pres-
sure is low.

Such columns can be used in conventional HPLC systems but it is advisable
to use short lengths of smaller diameter connection tubing and detector flow
cells which are optimised for low flow rates.

Step 1: Determine separation conditions by using analytical columns.

Step 2: Study the preparative scale. Select the particle size of the packing ma-
terial and the inner diameter of column appropriate for the sample volume.

Step 3: Optimise the separation conditions using analytical columns with inner
diameter of 4.6 mm or 6.0 mm packed with the packing material selected for
the preparative separation (scout column). If the particle size of the packing
material is the same as in the Step 1, this process can be omitted. If the pre-
parative column is more than 100 mm ID, it is advisable to insert another step
with a scout column of 20 mm ID in order to accurately predict loadability and
calculate the running costs.

Step 4: Proceed with the preparative separation.

How do |
clean the
columns?

Do we need
guard
columns?

What is
required in
system and
flow rate for
using
semi-micro
columns?

How do |
carry out a
scale-up of a
method?

NNV EEV RN
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What should
1 do when
the column
pressure
rises up?

What are
the solutions
for poor peak
shapes?

What are

the solutions
for ghost
peaks?

What should
1do

if columns
dry out?

Frequently Asked Questions

Depending on the reasons for increased pressure, the following procedures
are recommended:-

Blocked frits: Flush the column in reverse flow as described on page 342-343.
Reduce the flow rate in order to keep the column pressure within recommended
limits whilst flushing the column.

Contamination of the packing material: Wash the column in reverse flow as
described on page 218-219.

If pressure increases occur frequently despite treatment as above, it is recom-
mended that sample pretreatment or the use of guard columns is employed to
prevent the problem occurring in the first place.

The following solutions are recommended, depending on the cause.

Inappropriate Mobile phase: If pKa of the analyte and pH of mobile phase are
close for ionic analytes , it will result in poor peak shape. Set the pH of mobile
phase at least 1 (or better 2) units from pKa.

Effect of solvent used to dissolve sample: If the dissolving solvent of sample
and mobile phase are not the same, it causes defects in the peak shape. Dilute
the sample solution with mobile phase or reduce the injection volume.

Overloading sample injection: Overloading the column will cause defects in
the peak shape. Reduce injection volume and/or the sample concentration.

Insufficient equilibration time: When the difference in pH between the current
and a previous mobile phase is wide or the buffer concentration of mobile phase
is low, column equilibration may take some time

Column contamination and degradation: If the column is contaminated,
wash the column as described on page 225. If the column is degraded, it is not
possible to regenerate it and it should be replaced.

System problems: Dispersion of the sample may occur within the tubing bet-
ween the injector and the column or within the flow cell of detector which can
result in peak tailing and/or broadening. Optimisation of the system for use with
semi-micro use should be performed.

The following solutions are recommended, depending on the cause.

Injector fouling: If the ghost peak(s) appears when injecting only mobile phase
(no sample), wash the injector.

Gradient Analysis: When hydrophobic impurities are eluted by a stronger
solvent, they appear as ghost peaks. Clean the column as described in the
Instruction Manual. If this does not eliminate them, they are probably due im-
purities of solvent. Use a higher grade solvent, purified specifically for HPLC
or alternatively install a guard column between the solvent delivery pump and
the mixing chamber or injector.

Flush the column with a solvent such as methanol for all bonded phase silica
or hexane for non bonded silica and remove trapped air using a flow rate such
that the column pressure is about half that normally used for analysis. When
all the air has been removed, check the column performance by running a test
chromatogram under the conditions stated on the original Column Inspection
Report.
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Frequently Asked Questions

This can arise for a number of reasons:-
Inappropriate mobile phase conditions:

It may become difficult to obtain reproducibility when analysing ionic compounds
if the pH of mobile phase is not controlled or the buffer concentration is low.
Increase the buffer concentration.

Retention time can fluctuate widely due to a slight variance of pH when the pH
of a mobile phase is set too close to the pKa of analyte. Set the pH of the mobile
phase to be at least 1 (or preferably 2) units away from the pKa.

System variance: It may be difficult to obtain reproducibility in chromato-
grams when using different HPLC systems. Where possible the manufacture
of pumps, detectors and injectors should be the same, otherwise differences
in extra column volume from mixing chamber, detector cell and plumbing will
result in poor reproducibility between systems. Also, with column heaters from
different manufacturers, there may be an effect on the retention time due to the
set temperature being different between the 2 systems. Use of the same system
throughout a sequence of analysis is to be recommendable.

Column histories: Reproducibility between chromatograms may not be obtai-
ned when using different columns of the same type. This is due to differences
in the columns’ prior histories. For example, changes in the chemistry of the
surface of the packing material can arise by use of mobile phases containing
ion pair reagents or when strongly hydrophobic material (especially proteins)
becomes adsorbed on the column. Dedicating a column to a specific application
is recommended.

Using 100% aqueous mobile phase: Reproducibility of chromatograms ob-
tained on conventional ODS columns will not be obtained when using 100%
aqueous mobile phase due to the short retention times obtained. Columns
which can be used in 100% aqueous mobile phase are recommended. YMC
recommends the use of either Hydrosphere C18 or ODS-AQ which are designed
to be used in 100% aqueous mobile phase.

Grade difference in mobile phase: Reproducibility between chromatograms
may not be obtained when using different grade of solvent in a mobile phase.
Impurities contained in a solvent can act like salts in mobile phase and affect
the separation. Solvent in HPLC grade is recommendable.

This is caused by excess of ion pair reagent. In general, the higher the concentra-
tion of ion pair reagent, the greater the retention. However if the concentration of
ion pair reagent is above a certain level, the retention may become poor because
of micelle formation. Good separations are achieved when the concentration of
ion pair reagent is between 5 mM to 20 mM. YMC recommend that the lowest
possible concentration is used to avoid short column life.

What should

1 do if the
column fails

to provide
reproducibility?

1 still have
poor retention
after adding
ion pair
reagent to
mobile phase.
Why?
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Troubleshooting

| 1. Consideration of solvent grade for reversed phase LC

Reversed phase liquid chromatography frequent-
ly employs organic solvents such as methanol,
acetonitrile or tetrahydrofuran. Although HPLC
grade products of these types of solvents are
available, it seems some users have trouble when
using a reagent grade solvent instead of HPLC
grade. This results in them wasting considerable
amounts of time. How do the two solvent grades
differ?

Methanol and acetonitrile

Reagent grade solvents contain larger quantity
of impurities UV absorbing than HPLC grade sol-
vents do, which makes it difficult to use them for
gradient elution or trace analysis, especially when
the detection requires short wavelength. This gi-
ves rise to significant increases in baseline noise

or detection sensitivity. In some cases (or at some
wavelengths) it might be possible to use a reagent
grade solvent, but we recommend the use of
HPLC grade solvents whenever possible.

Tetrahydrofuran

Tetrahydrofuran easily generates peroxides. To
prevent this, the solvent generally contains an-
tioxidants which can cause ghost peaks. As a
result solvent containing no antioxidants should
be used in HPLC. The peroxides in tetrahydro-
furan also have a marked effect on the baseline
stability (with differences between grades and
between different suppliers being greater than
for other organic solvents), which leads to the
recommendation that HPLC grade solvent with
little or no impurities should be used.

2. Eluent conditions

Although a column is frequently thought to be the
cause of HPLC analysis not providing the correct
trace, many failures are attributed to causes other
than the column, including improper maintenance
operations. This discussion illustrates the case
in which the grade of a solvent affects the peak
shapes. In the chromatogram for basic com-
pound analysis, using an eluent of acetonitrile/
water, Peak 2 represents the basic compound.

Figures right show chromatograms from two iden-
tical operations except that the acetonitrile used
was of different grades. One was HPLC grade
(Figure 1); the other was reagent grade (Figure 2).
While the peak shape was broadened with HPLC
grade acetonitrile, it was much improved when
using reagent grade. The differences in peak
shapes which were observed were also found
to be dependant on the different makers even
though they were of the same specific grade. This
may be the effect of traces of impurities contained
in acetonitrile behaving in the same way as mo-
difiers added to an eluent. Replacing eluent with
acetonitrile /5 mM ammonium acetate produced

[
W

20 min 0 10

Figure 2

20 min

Figure 1

the chromatogram shown in Figure 2 irres-
pective of the grade of solvent. To avoid the
influence of different grades, solvents specifi-
cally made for HPLC must be used. Even com-
pounds which have groups which can dissociate
can be analysed with eluent containing no acid or
salt, although eluents with additives such as salt
must be used when reproducibility is important.
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3. Peak shape anomaly

A common problem encountered during HPLC
operations is peak shape anomalies such as
peak tailing and double peaks. In order to remo-
ve these problems, the cause must be precisely
determined. The majority of cases are the result
of inappropriate conditions for the separation;
including inappropriate selection of column or
solvent, or use of an old column which has a void
to the packing at the top of the packing. Here we
discuss the method of determining the cause of
the problem with peak shapes.

The simplest way is to test the column perfor-
mance using the “shipping inspection criteria” as

described in the column inspection report which
is included with every column. If the examination
reveals no peak shape anomaly, then the cause
will be the result of inappropriate selection of
separation condition. The separation condition
such as eluent selection must be reconsidered.
If, on the contrary, the same examination reveals
any anomaly, the column may be the problem.
Flushing (to remove the impurity could have ac-
cumulated on the column) or replacement of the
column is necessary. We recommend examining
column performances on a regular basis and
always under the identical conditions.

/'

column inspection report

Shipping
inspection
criteria
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p—

Results of /

2

the shipping ——
inspection
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Peak
degradation

Column performanca
examination

1
¢

Reconsideration of Flash or replace
separation conditions the: column

hS

YMC provide sufficient analytical information, including sample concentration, in the column inspection
reports to allow customers to evaluate the performance of the column using standard compounds.

4. Column Pressure Increases

Pressure increase is a common problem in HPLC.
Some of the reasons for pressure increases in
reversed phase chromatography are discussed
below.

If the system pressure increases, you should first
disconnect the column and run the system to
determine the line pressure. If the line pressure
is high, the tubing may be clogged or damaged.
If there is no excessive line pressure, then the
column pressure may be high and the column
needs cleaning. Cleaning by pumping in the re-
versed direction can be very effective. Generally
the relative proportion of the organic solvent in a
mobile phase should be increased when washing,
to speed up removal of bound material. However
the key consideration is to choose, in accordance
with the characteristics of the sample, an approp-
riate solvent that will easily dissolve the adsorbed

material and not cause precipitation. Reversed
phase separations often cause protein to be
adsorbed by the packing material which results
in high pressure. This problem can be overcome
effectively by gradient washing with acetonitrile/
water containing 0.1% TFA, rather than washing
with an organic solvent. If the cause of high back
pressure is believed to be the result of insoluble
material in samples or precipitation of a sample
during separation, washing or replacing the inlet
frit may be successful.

However, once high back pressures occur, it fre-
quently becomes difficult to restore performance
despite washing, etc. It is far better to prevent
increased column pressure from occurring by
simple sample preparation such as protein re-
moval or filtration and using a guard column to
protect the analytical column.

* Application data by courtesy YMC Co., Ltd.
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Troubleshooting

| 5. The Cause of the Ghost Peaks

As part of a test of a gradient method a chroma-
togram was run without a sample being injected.
A number of peaks were obtained, as in trace
(A). When a similar test was perforformed, but
with the column disconnected, the ghost peaks
disappeared, as in trace (B). This led to the idea
that the column was at fault.

However, despite flushing and replacing the
column, the baseline could not be improved.
Several other factors were then examined; the
cause was found to be water used to prepare the
mobile phase. Standard distilled water (which is
inadequate for HPLC) had been mistakenly used.
When HPLC grade distilled water was used, an
excellent baseline as in trace (B).

Water purity can have a great impact on gradi-
ent elution. Even HPLC grade distilled water will
become contaminated with time, causing ghost
peaks. This will have no significant influence on
isocratic elution methods but it will cause prob-
lems in gradient elution methods.

In gradient elution methods, a column is equili-
brated with an eluent with low organic content.
This allows impurities in the eluent to be adsorbed
and concentrated in the column. After starting the
analysis, the amount of organic solvent increases
and impurities begin to elute from the column,

resulting in ghost peaks. The heights of the
ghost peaks are dependent on the duration of
equilibration (the amount of contaminant ad-
sorbed during equilibration).

Such ghost peaks do not appear when the col-
umn is disconnected because there is nothing
to adsorb and concentrate the impurities during
the equilibration stage. Therefore in gradient
analysis, the grade and storage conditions of all
solvents requires great care.

B

| | |
0 10 20 min

- ee—

| | |
0 10 20 min

Eluent: A) water / TFA (100/0.1)
B) acetonitrile / TFA (100/0.1)
0-60% B (0-10 min), 60% B (10-15 min)

Detection: UV at 254 nm

6. pH Adjustment of Eluents

Analysis of ionic compounds by reversed phase
HPLC has to be performed with the pH of eluent
controlled using acid or buffering agent. However,
separation at a pH which is not the optimum for the
compound of interest can cause problems such as
double peak or peak broadening. Even if the peak
shape is satisfactory, retention time reproducibility
may not be obtained in some cases. The relation
between retention of benzoic acid and pH value is
shown in the figure below. Although the retention
time (measured as k’) varies little when the pH is
in the range 2 - 3.5, it varies widely when the pH
ranges is in the range 3.5 - 4.5. The pKa of benzoic
acid is 4.2 and it is noticeable that the region where
the retention time varies most widely is near the

pKa. If the eluent pH is adjusted to a value near the
pKa, the results may not be reproducible due to
very small variations of the pH adjustment having
a large impact on the retention time. In fact, the
eluent pH variation of just 0.1 will affect the sepa-
ration significantly. Therefore, it is recommended
that the eluent pH should be more than 1 unit
away from the pKa.

If the pKa of the analyte is unknown, the eluent
pH should be adjusted to within the value where
the impact on the separation seems minimal, after
having evaluated the relation between the eluent
pH and the retention time by using several eluents
with their pH values adjusted to be slightly different
from each other.
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7. Regenerating Columns

In reversed phase HPLC, column deterioration can
cause poor peak shapes and/or reduced retention
times. The column deterioration is the result of
changes in the packing material’s structure, such
as the loss of bonded phase (eg C18 chains) or
dissolution of the silica gel base material. Should
this occur, columns are difficult to restore and
reuse.

If 100% aqueous mobile phase is used in an ODS
column, a sharp reduction in retention times of
compounds can arise (as in the figure below).
Whilst some may think this reduction in retention
time is due to column deterioration, this is not
the case. In this case, the cause is due to the

decrease of apparent hydrophobicity of the pa-
cking material due to polarity difference between
the water and the C18 functional groups, leading
the C18 chains to collapsing onto themselves. In
some cases Where this occurs, the initial retention
times can be restored by flushing the column with
10 times its volume of mobile phase containing
50% organic solvent.

This decreases the repulsion between the eluent
and the C18 chains and allows them to return to
their normal pendant state. However YMC recom-
mend that columns specifically intended for 100%
aqueous eluents should be used to prevent this
problem arising.

Initial state

| |
0 10

S0518F

|
20 min

After the first day's analysis, the column was stored overnight
with stopped flow. Reanalysis was conducted the day after.

After standing

1. Cytosine
2. Uracil

3. Guanine
4. Thymine
5. Adenine

U

I | |
0 10 20 min

50518C

Column:
Eluent:
Flow rate: 1.0 ml/min
Temperature: 37°C
Detection:

150 x 4.6 mm ID
20 mM KH,PO4-K,HPO, (pH 6.9)

UV at 254 nm

* Application data by courtesy YMC Co., Ltd.
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Basic Data

Conversion factors

Pressure Length
MPa bar psi kgf/cm? atm m in ft yd mile
1 10 145.04 10.20 9.87 1 39.37 3.28 1.094 6.21x10*
0.1 1 14.504 1.020 0.987 0.025 1 0.083 0.028 0.15x10+
6.90x103 0.069 1 0.070 0.068 0.305 12 1 0.33 1.89x10+
0.0981 0.981 14.223 1 0.968 0.91 36 3 1 5.68x10+
0.101 1.013 14.696 1.033 1 1609.3 63360 5280 1760 1
Weight Volume
1 35.274 2.204 1 0.22 0.26
0.0283 1 0.0625 4.55 1 1.201
0.454 16 1 3.79 0.83 1
Temperature Ratio Scale
K °F °C ppb ppm %
0 -459.67 -273.15 1 108 107
255.37 0 -17.8 108 1 10*
273.15 32 0 107 104 1
298.15 77 25
310.93 100 37.8
373.15 212 100

formula: °C=(°F-32)x5/9 °F=°Cx9/5+32

Sl Prefixes

da (deca) h (hecto) k (kilo) M (mega) G (giga) T (tera) Y (yotta)

10" 10° 10° 100 10° 1072 10%s 10' 107! 10%

d (deci)

¢ (centi) m (milli) M (micro) n (nano) p (pico) f (femto) a (atto) z (zepto) y (yocto)

10 102 102 10 10° 1012 1075 10718 102" 1024

1 A (&ngstrém) =0.1 nm =10""m

Column Area Ratio

Inner Diameter 1.0 2.0 3.0 4.6 10.0 20.0 30.0 50.0

0.425 1 4.73 18.90 42.53 118.15

Ratio

0.0473 0.189
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Solvent Miscibility Table
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iso-Octane

n-Hexane

n-Heptane

di-Ethyl ether
Cyclohexane

Ethyl acetate

Toluene

Chloroform

Tetrahydrofuran

Benzene

Acetone

Dichloromethane

Dioxane

n-Propanol

Ethanol

Dimethylformamide

Acetonitrile

Acetic acid

Dimethyl sulfoxide
Methanol
Water
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Column Selection Guide

Pharmaceutical
products

Agricultrual
chemicals

Antibiotics

Antimicrobial
agent

Metabolites
Steroids

Food additives
Natural products
Others

Vitamins

Sugars

Reversed
Phase

HILIC/

Neutral
compounds
Acidic
compounds

Basic
compounds

Hydrophilic
compounds

( YMC-Triart C18, C8
Pro Series ODS
Pro Series C8, C4
YMC-Pack 0DS series
YMC-Pack Cg, C,
J'sphere ODS series
YMC-Pack Ph
YMC-Pack CN
YMC-Pack TMS
YMC-Pack PolymerC18
YMCbasic

\.

Multi-layer hybrid particle

High performance ODS column processed with advanced endcapping technology

High performance reversed phase column processed with advanced endcapping technology
Conventional 0DS column

Useful for cases in which retention is too strong using 0DS

Three kinds of ODS with different carbon contents

Reversed-phase column utilizing 7t-7t interaction

Can be used in both normal-phase and reversed-phase modes

Reversed-phase column with the lowest hydrophobicity

Polymer type reversed-phase column without effect from silanol

Useful for separation of basic compounds

-
YMC-Triart C18, C8

Pro Series ODS

§ Pro Series C8, C4

Multi-layer hybrid particle
Provides good peak shapes for basic compounds

Useful for cases where retention is too strong using 0DS

,
Hydrosphere C18
YMC-Pack 0DS-AQ

YMC-Pack CN
L YMC-Pack TMS

Can be used with 100% water mobile phase
Stronger retention of hydrophilic compounds than conventional 0DS
Can be used in both normal-phase and reversed-phase modes

Reversed-phase column with the lowest hydrophobicity

-
YMC-Triart Diol-HILIC

YMC-Pack SIL

YMC-Pack CN

Normal
Phase

Reversed
Phase

HILIC/

Normal
Phase

Reversed
Phase

HILIC/
Normal

YMC-Pack Diol-NP
YMC-Pack Polyamine Il

Water-soluble __|
vitamins

Fat-soluble
vitamins

Water-soluble __|
vitamins

YMC-Pack NH,
.

Versatile HILIC column

Standard normal-phase column

Can be equilibrated faster than bare silica gel

Normal-phase column providing separation characteristics different from bare silica gel
Amino column with utilising the polarity of amino groups

Normal-phase column utilising the polarity of amino groups

-
YMC-Triart C18
YMC-Pack ProC18

L Hydrosphere C18

Multi-layer hybrid particle
Provides good peak shapes due to advanced endcapping technology

Can be used with 100% water mobile phase

-
YMC-Triart C18
YMC-Pack ProC18
YMC-Pack ODS-A

L YMC-Pack 0DS-AM

Multi-layer hybrid particle
Provides good peak shapes due to advanced endcapping technology
Conventional 0DS column

0DS column with outstanding lot-to-lot reproducibility

-
YMC-Triart Diol-HILIC
YMC-Pack Polyamine Il

Fat-soluble
vitamins

Oligosaccharides

Monosaccharides
Oligosaccharides

YMC-Pack NH,
\

Versatile HILIC column
Amino column with improved durability

Normal-phase column utilising the polarity of amino groups

YMC-Pack SIL
YMC-Pack Polyamine Il

Standard normal-phase column

Amino column with improved durability

Hydrosphere C18
YMC-Pack 0DS-AQ

Can be used with 100% water mobile phase

Stronger retention of hydrophilic compounds than conventional 0DS

YMC-Pack Polyamine Il
YMC-Pack NH,
YMC-Pack Polyamine

Amino column with improved durability
Normal-phase column utilising the polarity of amino groups

Column chemically bonded with polyamine

YMC-Pack Diol

Useful for molecular weight determination of sugars
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Organic acids
Fatty acids

Amino acids

Proteins
Peptides

Nucleic acids

Structural
isomers

Optical
isomers

Column Selection Guide

i ) Hydrosphere C18 Can be used with 100% water mobile phase
Reversed Organic acids
Phase YMC-Pack 0DS-AQ  Stronger retention of hydrophilic compounds than conventional 0DS
(YMC-Pack SIL Standard normal-phase column )
Reversed Fre.e . Hydrosphere C18 Can be used with 100% water mobile phase
Phase amino acids

YMC-Trairt C18 Multi-layer hybrid particle

Labeled YMC-Pack ODS-AM  ODS column with outstanding lot-to-lot reproducibility
amino acids
YMC-Pack ProC18  Provides good peak shapes due to advanced endcapping technology
Hydrosphere C18 Can be used with 100% water mobile phase
YMC-Trairt C18 Multi-layer hybrid particle
Reversed Molecular weight Pro Series 0DS Provides good peak shapes due to advanced endcapping technology

Phase 10,000 or less YMC-Pack ODS series ~ Conventional ODS column

PROTEIN-RP pecialised column with llent acid resi for separation of proteins or peptides

YMCbasic Useful for separation of peptide due to minimised secondary interaction

Wide-Pore Column  Column with wide pore size useful for analysis of macromolecules
PROTEIN-RP

Molecular weight
10,000 or more

pecialised column with acid resi for separation of proteins or peptides

i R EE S

Gel filtration YMC-Pack Diol Useful for analysis of proteins or peptides )

Nucleid acid bases N\

Reversed Hydrosphere C18 Can be used with 100% water mobile phase

Nucleosides ) " )
Phase . YMC-Pack ODS-AQ  Stronger retention of hydrophilic compounds than conventional 0DS
Nucleotides ~/
N\
YMC-Trairt C18 Multi-layer hybrid particle
0Iig0nuc|eotides Hydrosphere C18 Can be used with 100% water mobile phase

YMC-Pack ODS-AQ  Stronger retention of hydrophilic compounds than conventional 0DS

YMC-Pack ODS-A (Wide-Pore) Wide-Pore ODS column useful for separation of macromolecules

Gel filtration YMC-Pack Diol Useful for separation of oligonucleotides and nucleic acids )

Reversed ( YMC-Triart C18 Multi-layer hybrid particle
Phase YMC-Pack ProC18 RS Highly endcapped polymeric type ODS column with excellent ability to recognize planar structure
J'sphere ODS-H80  Polymeric type ODS column with excellent ability to recognize planar structure
( YMC-Pack SIL Standard normal-phase column )

YMC CHIRAL CD-BR series  Cyclodextrin type optical isomer separation column

Chiral

YMC CHIRAL NEA Synthesised macromolecule-type optical isomer separation column

Separation

YMC CHIRAL NEA Normal-phase column for separation of optical isomers
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Linear Scale-Up

In order to simplify your Scale-Up the three most important scale-up factors are summarised.

Column length and

ID
Column length ID “Volume”

“Linear Scale-Up”

Scalable factor SF

SF = (rZID, prep/ r2ID, anal.) /

SF=r? /r SF =1 /1
ID, prep ID, anal. ID, prep / 'ID, anal. (llD, prep / |ID, anal.)

Retention time

Impact Flow rate o Cycle time Amount of adsorbent
Eluent composition
Plate number

Linear Scale-Up
In most cases it is beneficial to develop a semi-preparative method on an analytical scale column.

The analytical separation carried out on a 150 x 4.6 mm ID column has to be scaled up to 150 x 20
mm ID Therefore the chromatographic parameters such as flow rate and column load have to be
adjusted according to the following equation:

Linear Scale-Up

SF = 1_Ile prep _ mgrep
T IR “m
ID,anal. anal.

— 2 2
SF=r ID, prep/ r ID, analytical

— 2 2
SF =20 ID, prep/ 4.6 ID, analytical

SF=18.9
4.6 mm ID
20mm ID

37,89

Inner diameter =) loadability / compound

Guideline for Sample Load according to column ID

Column ID (mm) Scale-Up factor Loadability (mg)

4.6 1 1-4

10 4.7 5-20

20 18.9 20-80
50 118 80-350
75 266 270-980
100 472 470-1900
150 1060 1000-4200
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Preparative Column Selection Guide

Optimisation of preparative chromatography!

The main task for a preparative chromatographer is to find the suitable system. In order to simplify
the considerations YMC developed a “Preparative Column Selection Guide”.

Column efficieancy '

High Pressure = Low
Cost ™
Standard Pmlcmr::riul sphorical gt
smie | amler 5 10 15 20 50 230,70
jmm D} N = OO0 =2 M= 40000 T N o= 20000 =2 | M= 10000 T M= GO0 =T | W= 2500%2
For investigation| 4. 6, 6.0 O O O
—tens-of-ng
f= =
10, 20 \@) \) O
~hundreds-of-mg
=
I
50 O Nl O
{1
Fr= 7
100, 150 O|l©O | O
—tens-of-g
P
200 O ()
oS
~hundreds-of-g
300 or more O
Most appropriste Aporopriate f : According to the purpose g; ::;:u::rtm;nl?:::‘hpluta number par m

The “Preparative Column Selection Guide” will help to select:-
1.the column ID for the required sample loading

2.the particle size for optimum efficiency

3.the column length for the necessary resolution

Scale-Up
The YMC Scale-Up is defined by 4 steps:
1. Analytical Scale: Method Development

Determine separation conditions by using analytical columns packed with different stationary phases
and various conditions.

2.Study the preparative scale. Select the particle size of the packing material and the inner diameter
of column appropriate for the sample volume.

3.Optimise the separation conditions and perform loadability studies using analytical columns with
inner diameter of 4.6 mm or 6.0 mm packed with the packing material selected for the preparative
separation (scout column). If the particle size of the packing material is the same as in the Step 1,
this process can be omitted. If the preparative column is more than 100 mm ID, it is advisable to
insert another step with a scout column of 20 mm ID in order to accurately predict loadability and
calculate the running costs.

4.Proceed with the preparative separation with scale-up of chromatographic parameters such as
flow rate/ column ID/ sample load as necessary.

From all the given steps above the most demanding step will be the scale-up of the chromatographic
parameters in order to meet the preparative demands.

There are a number of scalable parameters: flow rate, column ID, sample load, tubing ID, sample
injection concentration, volume of sample loop, consumption of solvent, dead volume,fraction mass,
size of the detector cell.

* Application data by courtesy YMC Co., Ltd.
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Substance Index

Refer to this Please refer to
catalogue Application Data
onpage Collection on page
A
Acacetin 96
ACENAPINENE......oooveveereereeieeeesieeesseeeiiies 69,78,192,193 ...
Acenaphthylene....... 192,193
Acesulfam-K
Acetaldehyde 2,4-DNPH
Acetaminophen........
Acetic acid

Acetoacetyl-CoA......
Acetone 2,4-DNPH..
Acetylacetone..........
5-Acetylamino-6-amino-3-methyluracil
N-Acetyl-chitobiose.
N-Acetyl-chitopentaose
N-Acetyl-chitotetraose
N-Acetyl-chitotriose
Acetyl-CoA
6"7-0-ACEtYIAAIZIN.....rvvererrereeeeerserevireersieeeeiies 30,57,58,59

6"-0-Acetylgenistin 30,57,58,59

N-Acetylglucosamine

6"-0-Acetylglycitin 30,57,58,59
N-Acetylprocainamide 71,97,195

Aciclovir 28

Acid Red 66
Acrolein 2,4-DNPH 103 127,128
Acyclovir 105
Acylsterylglycosides 17

Adenine 72,19,87 34
Adenosine 32,87 34,35
Adenylate kinase 147152154 oo 56,57
5-ADP 91 35
ADP-D-glucose 89,101 36,37
Adrenaline 86

Aflatoxin B1 198 78,79
Aflatoxin B2 198 78,79
Aflatoxin G1 198 78,79
Aflatoxin G2 198 78,79
Alachlor 124
Alanine 4
L-Alanine 91 41,42
Albiflorin 7
Albumin 137,150,151 oo 52,53
Aldicarb 124
Allantoic acid 108
Allantoin 17,108
Allopurinol 106,107
Aloin A 76
Aloin B 76
Amaranth 66
Ametryn 122
p-Aminobenzoic acid (PABA)

o0-Aminophenol..........
m-Aminophenol.........
p-Aminophenol..........
Aminopterin
Amitriptyline HCI........
Amlodipine besilate ..
Amoxicillin
5-AMP ..
Ampicilline
n-Amylbenzene.........
Amyloid B-protein .....
Androsterone
trans-Androsterone

Refer to this Please refer to
catalogue Application Data
onpage Collection on page
Angiotensin | .. 20,77,145,163 .......cevuvues 42,43,44,45
[Asn',Val®] Angiotensin | 42
[Val] Angiotensin | 163,77,20 vovovrverseerrerssenssesens 42
Angiotensin Il 20,77,145,153 ....cvvreerrene 42,43,45,47
Angiotensin Ill 20,145 42,43,46
Anilofos 121
o-Anisic acid 130
M=ANISIC CIT .....rvvvrreresseressseessssessssseessss s ssesss st sssesins ssssessssssssssesssssees 130
p-Anisic acid 130
Annatto pigment 66
Anthracene 192,193
Anthrathene 128
o'-Antitrypsin 151 53
Apigenin 56 73,74
Apronalide 92
Arabitol 21
Arachidonic acid 59
Arbutin 87 70,71,77,78
Arginine 41
L-Arginine 91 41,42
L-Ascorbic acid 30,33,105 ... 13,15,16,17,19,90
L-Ascorbic acid 2,4-DNPH 19
L-ascorbic acid 2-glycoside 30
Asparagine 41
L-Asparagine 42
Aspartame 107 67
Aspartic acid 41
L-Aspartic acid 91 41,42
Astaxanthin 191
Asulam 17 121,122
Atenolol 21
Atorvastatin calcium hydrate 29
5-ATP 91 35
Atraton 197 122,123
Atrazine 197 122,123
Atrazine-desethyl 122,123
Atrazine-desisopropyl 122,123
Atrazine-2-hydroxy 123
Atropine sulfate 25,58 69,70
Azamethiphos 121
Azoxystrobin 17
AZT 103 104
B
Bacampicillin hydrocloride 118
Baicalein 27,56,87 .vvvrrerneereinnnn 73,74
Baicalin 70,71,75
BAM-12P 45
Barbaloin 87 70,71,76
Barbital 25
Beclomethasone 89 80,82
Beclomethasone dipropionate 82
Bendiocarb 124
Benfotiamine 197 16,17,91
Bensulide 121,122
Benzaldehyde 2.4-DNPH 103 127,128
Benzalkonium chloride 94,95
Benzene 80,128
Benzethonium chloride 93,94,95
Benzo [a] anthracene 192,193
Benzo [a] pyrene 192,193 oorrrrieersiinns 128
Benzo [b] fluoranthene 192,193 i 128
Benzo [e] pyrene 128
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Refer to this Please refer to
catalogue Application Data
onpage Collection on page

192,193
192,193

Benzo [g,h,i] perylene
Benzo [K] fluoranthene
Benzocaine
Benzofenap
Benzoic acid
Benzylpenicillin potassium
Bepridil hydrochloride
Betamethasone........
Betamethasone valerate
Bezafibrate
1,1-Bi-2-naphthal......
BHA [3(2)-tert-Butyl-4-hydroxyanisol]
BHT (2,6-Di-tert-butyl-4-methylphenol)
Biotin....

Bisbentiamine...........

Bisdemethoxycurcumin

BOMDESIN ..ot sssss s ssssssssaes
BradyKinin .....cveeeeveessceessssssssssssssssssssessssssssssssnns 77,145,163
Brassicasterol.......... .93

Briliant Blue FCF ......

Bucetine
Buckminsterfullereng (CB0)...........crrrermrrermmmsrsssssssesseseens 101
Bufalin...
Butacaine
Butachlor.
Butafenacil
p-Buthoxybenzoic acid
n-Butylbenzene........
Butyl benzoate..
p-tert-Butylbenzoic acid

tert-Butylhydroquinone (TBHQ)

Butyl p-hydroxybenzoate ..........mrcrrssvsssssssssssinns s 63,78,96

C

1ranS-CaffIC ACI ......ovvvverrmrerreisseeressis e ssssssssesssssseesesss seressssssssssssssssnnns 61,62

Caffeine .. 107 13,14,67,70,90,91,92,
93,95,107,117,118,119

Campesterol 93 87

Candesartan ciclexetil 29

Canthaxanthin 191

Capronaldehyde 2,4-DNPH 103 127,128

Capsaicin 47 79

Capsanthin 191

Carbadox 89,199 109

Carbamazepine 69 99

Carbendazim 121

Carbonic anhydrase 145,151 53

Carnitine chloride. 106

trans-o-Carotene...... 19T e 8

trans-p-Carotene...... 19T e 8

d-Carotene 191

9-cis B-carotene 191

13-cis p-carotene..... . 191

15-cis p-carotene..... . 191

Carvedilol

Casein ..

(+)-Catechin .. 198

Catechol 101,121 ...

CBZ-Phenylalanine (Z-Phe-OH) / CBZ-Phenylalanine.......... 180

CCK-Octapeptide.... . 145

5-CDP.. w91
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CDP-D-glucose 89,101 36,37
Cefaclor 198 112,113
Cefadroxil 113,114
Cefamandole Na 115,116
Cefatrizine propylene glycol 113,114
Cefazolin Na 198 113
Cefoperazone Na 115,116
Cefotaxime Na 198 113,116,117
Cefoxitin Na 198 113,117,118
Cefsulodin Na 198 113
Ceftriaxone Na 116,117
Cefuroxime Na 198 113
Cephalexin 198 ...111,112,113,114,119
Cephaloglycin 198 112,113,117
Cephaloridine 198 112,113,114
Cephalosporin C potassium 113,114,117
Cephalothin Na 115,116
Cephapirin Na 198 113,117
Cephradine 198 113
Cerebroside 17
Chenodeoxycholic acid (CDAC) 86
Chloramphenichol 111
Chlorhexidine hydrochloride 95
Chloridazon 121
0-Chloroacetophenone 134
m-Chloroacetophenone 134
p-Chloroacetophenone 134
0-Chlorobenzoic acid 130,131
m-Chlorobenzoic acid 130,131
p-Chlorobenzoic acid 92,130,131
Chlorogenic acid 61,62
0-Chlorophenol 7 132,133
m-Chlorophenol 77 .. 132,133
p-Chlorophenol 7 .. 182,133
Chlorophyll a. 191 79
Chlorophyll b. 191 79
Chlorophyll ¢+, 191
Chloropropham 124
Chlorotetracycline 21,23 11
Chlorpheniraming ............ceeeeeeeeereeresseees 16,18,35,37,38,79,97
Chlorpheniramine (maleate) ... 90,91,93,94,95,96
Chlorpromazine hydrochloride 98
Chlortetracycline 23
Chlorthalidone 102,103,139
Cholecalciferol 93 89,10
Cholesterol 93 87
Cholic acid (CA) 86
Chondroitin sulfate A,Na salt 31
Chondroitin sulfate B,Na salt 31
Chondroitin sulfate C,Na salt 32
Chondroitin, Na salt 31
Chromafenozide 121
Chrysene 192,193 e 128
Chrysin 56 73,74
Chrysoeriol 74
o-Chymotrypsinogen A 161 51
Cinchonidine 69
Cinchonine 25,58 69,70,102
trans-Cinnamic acid 27 61,62
Cinobufagin 93 89
Cinoxacin 11,112
Citric acid 86 58
Clemastine ... 39
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Clemastine fumarate, .46
Clindamycin
Clofibrate.
Cloquintocet-mexyl .
Clothianidin
Cloxacillin sodium....
5-CMP.
Codeine
Coenzyme A
Coenzyme A glutathione disulfide
Coenzyme A oxidized
Color additives (Acid red)
Color additives (Amaranth)............ccconeeeeeeeeseeeeenns
Color additives (Brilliant Blue FCF)
Color additives (Erythrosine)

Color additives (Fast Green FCF)
Color additives (Indigo Carmine;
(
(
(
(
(

Color additives (New Coccine)
Color additives (Phloxine)
Color additives (Rose Bengale)
Color additives (Sunset Yellow FCF)
Color additives (Tartrazine)
Conalbumin
Copper 8-quinolinolate
Coronene
Corticosterone

Corticosterone acetate
Cortisone
Cortisone acetate ....
p-Coumaric acid......
Creatinine
o-Cresol
m-Cresol
p-Cresol
Crimidine
Crotonaldehyde 2,4-DNPH
B-Cryptoxanthin......
5-CTP..
Cuminic acid
Curcumin 1 (Curcumin)
Curcumin 2 (Demethoxycurcumin)
Curcumin 3 (Bisdemethoxycurcumin)
Cyanazine
Cyanidin
Cyanidin-3-0-arabinoside.
Cyanidin-3-0-galactoside............ccourrermmeerreemesrsessiessnnnes
Cyanidin-3-O-glucoside

Cyanocobalamin............ereemeresssseessssessnseees

Cyazofamid

a-Cyclodextrin......... 89,153

p-Cyclodextrin ......... 89,153

1-Cyclodextrin........ 89,153

Cyclamat-Na* 19

Cyflufenamid 121
L-Cystine 91 41,42
Cytidine 32,87 34,35
Cytochrome ¢ .......103,135,139,145,147,152,154,160,161,162,163 ..... 47,48,50,51,56,57
Cytochrome ¢ (dimer) 50
Cytochrome ¢ (hexamer) 50
Cytochrome c (tramer) 50
Cytochrome c (trimer) 50

31,32,72,79,87

Cytosine
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D
D4T 103
Daidzein 27,30,57,58,59
Daidzin 30,57,58,59
5'-dAMP 91
5'-dCMP 91
DDC 108
DDI 103
Dehydroacetic acid 7
Dehydrocerebroside 17
Dehydroisoandrosterone 199 84
Delphinidin 31
Delphinidin-3-0-arabinoside. 31
Delphinidin-3-O-galactoside 31
Delphinidin-3-O-glucoside 31
Demethoxycurcumin 62
Deoxyadenosine 87 34,35
Deoxycorticosterone 107,119 v 80,81,82,83
Deoxycorticosterone acetate 82
Deoxycytidine 87 34,35
Deoxyguanosine 87 34,35
Deoxyinosine 87 34,35
Deoxyuridine 103
Desipramine hydrochloride 97,98
Dexamethasone 89,199 80,82
Dextromethorphan HBr ..., 16,18,35,37,38 ...ovvverrerrerrerirnris 90
5'-dGMP 91 35
ADi-0S 21
ADi-4S 21
ADi-6S 21
ADi-diSD 21
A Di-diSE 21
ADi-triS 21
Diacylglycerol 17
Diadinoxanthin 191
Diatoxanthin 191
Diaveridine 109
Dibenzo [a,h] anthracene. 192,193 o 128
Dicethiamine hydrochloride 197 17
2,4-Dichlorophenol 132
2,6-Dichlorophenol 132
Dicloxacillin sodium 118
Diethanolamine 95 135
Diethylanilline 97
1,1-Diethylurea 136
1,3-Diethylurea 136
Digalactosyldiacylglycerol 17
Digitoxigenin 88
Digitoxin 87 70,71,88
Digoxigenin 88
Digoxigenin-bis-digitoxoside 88
Digoxin 88
Dihydrocapsaicin 47 79
Dihydrocodeine phosphate 90,91
Dihydroquinidine
Dihydroquinine

2,3-Dihydroxybenzoic acid

2,4-Dihydroxybenzoic acid

2,5-Dihydroxybenzoic acid

3,4-Dihydroxybenzoic acid
3,5-Dihydroxybenzoic acid

3,4-Dihydroxyphenylacetic acid
3,4-Dihydroxyphenylalanine (DOPA)
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DL-3,4-Dihydroxymandelic acid............uueeeeureeeerseeesereereennne 86
Diltiazem hydrochloride 72,183,717 100,101,102
Dimethirimol 121
7,12-Dimethylbenzo [a] anthracene 128

o-Dimethyl--cyclodextrin
Dimethylanilline.........
N,N-Dimethylethanolamine
2,3-Dimethylphenol ..
2,4-Dimethylphenol ..
2,5-Dimethylphenol ..
2,6-Dimethylphenol ..
3,4-Dimethylphenol ..
3,5-Dimethylphenol ..
1,7-Dimethyluric acid
1,9-Dimethyluric acid
2,4-Dinitrophenol......
2,6-Dinitrophenal.......
Diphenhydramine hydrochloride
Diphenyl
Diquat....
Diuron....
1kb DNA ladder (75-12,126 bp)
Docosahexaenoic acid
n-Dodecyl gallate (DG)
DOPA (3,4-Dihydroxyphenylalanine) ...86 106
Dopamine hydrochloride

Doxepin hydrochloride.

Doxorubicin hydrochloride
Doxycycline
Dynorphin A (Human,1-13)

E

a-Ecdysone
p-Ecdysone
Cu (I)-EDTA
Fe (lll)-EDTA
Echinenone
Eicosapentaenoic acid
Eicosatrienoic acid ..
Eledoisin related peptide
a-Endorphin
B-Endorphin (Human)
y-Endorphin
[D-Ala?,Met®]-Enkephalin

Leu-Enkephalin 31,77,95145163 ....covvvveees 44,45,46,48
Met-Enkephalin 31,95145163 ............. 44,45,46,48
[D-Ala?,Met®]-Enkephalinamide 45
Enolase 147,152,154 oo 56,57
Enoxacin 111
(-)-Epicatchin 198 75,76
(-)-Epicatechin gallate 198 75,76
(-)-Epigallocatechin 198 75,76
(-)-Epigallocatechin gallate 198 75,76
Epinephrine 79 106
Ergocalciferol 93 8,9,10
Erythorbic acid 30,33 16,19
Erythritol 21,22
Erythromycin 20,26,76 119
Erythromycin estolate 26 119
Erythromycin ethylsuccinate 26 119
Erythrosine 66
Esculine 87 70,71
a-Estradiol 185
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B-Estradiol 99,185 85,86
Estradiol benzoate 85,86
Estradiol dipropionate 85,86
Estriol 99 85
Estrone 99 85
Ethanolamine 95 135
Ethenzamide 46 .. 76,90,91,92,93
Ethinylestradiol 99 85,86
Ethiofencarb 124
Ethopropazine hydrochloride 98
Ethosuximide 69 99
p-Ethoxybenzoic acid 129,130
Ethylbenzene 82
Ethyleneglycol 126
Ethyl p-hydroxybenzoate 63
Ethylurea 136
Etizolam 22
F
Fast Green FCF 66
Fenofibrate 99
Fenoprofen 97,139
Fenoxycarb 121
(E)-FEIIMZONE ..vvvvrvvrrecrrersssssssssssssssssssssssssssssssssssssssssssssssssssssssns sssssssssnssssssssssssanens 121
(Z)-FEIMZONE .vvvvrverrrrrersrssrsssssssssssssssssssssssssssssssssssssssssssssses sssssssssssssssssssssssnnns 121
Ferritin............ 163
HraNS-FEIUNC ACIT...vuuvvrurerererereiessiesisssssssssssssssessssssssssssnsss sesssssssssssssssssssns 61,62
FIDANOGEN c..oovvevicrrrcrrr s 145,151 oo 53
Flavin adenine dinucleotide disodium.. 18
Flavin mononucleotide sodium salt
(Flavin sodium phosphate) ..13,14,18
Flazasulfluron 17
Fluocinolone acetonide ... ..80,81,82
FIUOCINONIA. ..o rvvrerrseessecesectssese s sssssssssns sssssssssssssssessssnees 81,82
FIUOTANNBNE ...ttt sss e 192,193 oo 128
Fluorbiprofen. 183
FIUOIENE .o sssssssssssssssssseens 192,193 o 128
5-FIUOr0-2"-dEOXYUNTING. .ccvvvvveeverereeseceesseeesesssessssssesssssessins soseessssssssssssssssaees 103
5-Fluorocytosine 34
5-Fluoroorotic acid............ 35
5-FIUOTOUIACHL. ... rvverereiseceeseeeisessessee st ssssssesssssssssessiss ssssssssssssessssnees 34,103
FIUOXYMESIEIONE ....cvvvvecreensceeeseeesiseseseeenssesessssesenenns 115,199 e 83,84
Fluphenazine hydrochloride 98
Flurbiprofen... 7 97,100,139,141
FONC ACIT vvvvuvvvrvrserrseersesesssssesssssssssssssssssssssssssssssssssssssssssssens ssssssssssssssssssssnns 13,103
Formaldehyde 2,4-DNPH . 103 ...127,128
Formic acid ... 38
1-Fructofuranosyl-D-nystose 23
Fructose........ 20,22
Fucose. 20
Fucosteral..... 93 87
Fucoxanthin... 191
(5,6)-Fullerene 101
Fullerene (Cgg) 134
Fullerene (Cq) 134
Fumaric acid 86,95 58,91
Furathiocarb 121
Furazolidone 89,199 109
Furosemide 102,103
G
Galactose 20
Gallic acid 61,62,77,78
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|
5-GDP.. Ibuprofen 46 90,93,97,140
GDP-D-mannose...... IgA 145,151
Gemfibrozil lgG 137,145,150,151
GENISLEIN ..vovvvrveersceseressseesssssssss s ssesssss 30,57,58,59 IgM 145,151
GNISHN covvvvvervessersessesssssesssssessssssesssesssssssssssssaens 30,57,58,59 lgY 138
GINSENOSIAE-RD] ...vovvreveesrresseisieeesssssesssssssssssssssssessesss sesessssssssssssssssnnns Imazalil 124,125
Ginsenoside-Rg; Imipramine hydrochloride 97,98
1-Globulin 145,151 53 5-IMP 91 35,36
Glucose (G1) 89,146 ........ 20,22,24,25,26 Indapamide 140
Glutamate dehydrogenase ...........weweeereereereesneeees 147152,154 oo 56,57 Indeno(1,2,3-c,d)pyrene 192,193
Glutamic acid Indigo Carmine 66
L-Glutamic acid 91 Indometacin (Indomethacin) 93 89,92
Glutamine Indoxacarb 121
Glutathione (GSH) Inosine 87 34,35
Glutathione disulfide (GSSG) Inositol 21
Glycerol Insulin 95 44,48
Glycine 91,136,145,153 Insulin (Bovine) 20,136,145,153,160,163 .......ccovvvrrnne. 43,4447
Glycitein 30,57,58,59 Insulin (Equine) 43
Glycitin 30,57,58,59 Insulin (Human) 20 i 43,44
Glycolic acid 86 58 Insulin (Porcine) 20 43,44
Glycyrrhizic acid / Glycyrrhizin 46,79,87 68,70,71,95 Insulin (Sheep) 43,44
5-GMP 91 35,36 Insulin B Chain 145 45
5-GTP 91 35 Iprodion 121
Guanine 72,19,87 34 Iprovalicarb 121
Guanosine 32,87 34,35 Isobarbaloin 76
Isobutyl p-hydroxybenzoate 28 63
H Isobutyraldehyde 2,4-DNPH 103 e 127,128
Halosulfuron methyl. Isoleucine..... 41
Heparan sulfate, Na salt L-Isoleucine.. 91 s 41,42
Heparin, Na salt........ Isomalt.......... 21
Hesperidin ISONICOLNIC ACIT.......cvecveerereirere e resesssnens 99,198 ... 104,105
Hexazinone Isonicotinic acid hydrazide............coweeeereerneereerneeeeenns 99,198 ...ovrreerrerrne 104,105
Hexobarbital ISOPNENNIC ACIT...vvvvvvvssseerrrrrersrrnnessmsssssssrsesssssssssssssssssssss eessssssssssssssssssnsses 131
Hinokitiol p-Isopropylbenzoic acid.. ... 129,130
Hippuric acid Isopropy! p-hydroxybenzoate 63
Histidine Isoproturon... 197 .. 122,123
L-Histidine Isoquercitrin. 74
Homovanillic acid [SOXAIIULOIE ... rvveseresseresseceeseeesisse s sss st seeees sebssessssssssssessssans 121
Hordenine sulfate 69,70
Human IgA 151 535455 K
Human IgG 151,152 52,53,54,55 Kaempferol 27,56 73
Human IgM 151,152 53 Keratan polysulfate, Na salt 33
Human IgM (x), myeloma protein 152 54,55 Keratan sulfate, Na salt 33
Human IgM (1), myeloma protein 55 1-Kestose 22,23
Human serum albumin (HSA) 145,151 53 Ketamine HCI 181 138
Hyaluronic acid, Na salt 32 Ketoprofen 183 96,97,140
Hydrochlorothiazide 29 102,103
Hydrocortisone 89,107,119,199 ..rvvoreeerir 80,82,83 L
Hydrocortisone acetate 80,82 0-LaCtAIDUMIN. ...t 145,160
Hydrocortisone succinate 82 Lactate dehydrogenase............commmmvvsseeessssssiinens 147,152,154 ..
Hydroquinone 101,121 77,78,131 Lactic acid..... ... 86,95,177
4’-Hydroxyacetophenone (p?) 97,195 71,105,120 Lactitol ..........
m-Hydroxybenzoic acid 129 B-Lactoglobulin A 161
p-Hydroxybenzoic acid 61,62,129 B-LaCtOGIODUNN B ...vevvevvecevveeeessmmmssssseeeeesssssssssssssseens 161,163
p-Hydroxybenzoic acid n-butyl ester. 92 Lactose .........
5-Hydroxyindol-3-acetic acid 86 Lactosyl fructoside............
4-Hydroxy-3-methoxymandelic acid ................ccommrrrvvvvrne. 79 eeeeireresineens 106 Lanatoside B.
4-Hydroxy-3-methoxyphenylglycol 79,86 106 Lanatoside C.
4-Hydroxymethyl-2,6 di-tert-butylphenol (HMBP) 64,65 Leucine..........
3-Hydroxy-3-methylglutaryl-CoA (HMG-CoA) 18 L-Leucine....... 91
Hyodeoxycholic acid (HDCA) 86 LIdOCAIN. ....voocrvvercesireesssssess st sssesssss s ssssssssssssees 72,713,717
Hypoxanthine 87 34,106,107 Linoleic acid 59
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y-Linolenic acid 59
Linomycin HCI 28
Linuron 197 122,123
Lipoxidase 102,161 51
Lovastatin 100
Lutein. 191
Luteolin 27 74
Lycopene 191
Lysine 4
L-Lysine 91 41,42
Lysophosphatiolylcholine 17
LYSOZYME .vvvvvrrrvienierrirniseennes 103,135,139,151,160,161,163 ............... 47,50,51,53
M
Maleate 97
Maleic acid 79,86,95 58,90,93,95
L-Malic acid 86,95 58
Malonic acid 86 58
Malonyl-CoA
6"-0-Malonyldaidzin 30,57,58,59
6"-0-Malonylgenistin 30,57,58,59
6"-0-Malonylglycitin 30,57,58,59
Maltitol
Maltododecaose (Gyy)
Maltoheptaose (G;).. O L 24,25,26
Maltohexaose (Gg) 24,25
Maltopentadecaose (Gis) I VL 25,26
Maltopentaose (Gs) 146 24,25,26
Maltose (G,) 146 20,22,24,25
Maltotetradecaose (Gyy) 25,26
Maltotetraose (Gy) 24,25
Maltotridecaose (Gys) 25,26
Maltotriose (Gs) 146 24,25,26
Maltoundecaose (Gy;) TR 25,26
Malvidin )|
Malvidin-3-0-arabinoside 31
Malvidin-3-0-galactoside 31
Malvidin-3-0-glucoside 31
Mandelic acid
Mannitol
Mannose
a-Mating factor
Mecoprop
Medroxyprogesterone acetate
Menadione
Menaquinone...........
Mestranol
Metazachlor
Metformin HCI
Methicillin sodium....
Methionine
L-Methionine
Methotrexate
DL-3-Methoxy-4-Hydroxymandelic acid
0-Methoxybenzoic acid 130
m-Methoxybenzoic acid 130
p-Methoxybenzoic acid 130
Methoxyfenozide 121
3-Methoxytyramine hydrochloride 79 106
Methoxyverapamil hydrochloride 101
Methyl benzoate. 35,38,54,77 vvorrererrereernreens 95,100
dl-Methylephedrine hydrochloride 90,91

N-Methylethanolamine 95 135
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Methylethyketone 2,4-DNPH 103 ..127,128
0-MethyIIPPUIC BCIH.......cvvvereeresrreresseeessieesssesesssssesssssesssins ssesessssessssssssssnees 127
M-MEthylRIPPUIIC ACIT.....vvuereerereerrserisesessesisesssesssssssssssssesins ssesssssssssssssssssssens 127
P-MEthyINIPPUNIC ACI. ...vveerreerrereseeeessseecsiseesissesessseessiinens sesessssssssssssssssssssees 127
Methyl p-hydroxybenzoate 27 63,74,93
Methy! linoleate 59
Methyl linolenate 59
Methyl oleate 59
Methyl y-linolenate 59
Methylmalonyl-CoA 18
N-Methylnicotinamide 99,198 104,105
Methylprednisolone 89,115,199 ..cviverrrerrenne 80,82,83
Methyltestosterone 199 84
1-Methyluric acid 107
1-Methylxanthine 107
Metobromuron 197 122,123
Metolachlor 122,124
Metoxuron 197 122,123
Metoprolol 21
Monoclonal antibodies 139,141
Monogalactosyldiacylglycerols 117
Mouse IgG Fab fragment 152 54
Mouse IgG Fc fragment 152 53,54
Mouse monoclonal IgG1 162 53
Myoglobin 103,136,145,160,161 ....ooovrrrrrrrvrrrnnee 47,50
Myricetin 56 73
N
NAD 18
NADH 18
Nadolol 21
NADP 18
NADPH 18
Nalidixic acid 89,199 109,111,112
Naphazoline hydrochloride 79 93,94,95
Naphthacene. 128
Naphthalene 54,76,192,193 ..o 128
1-Naphthol 135
1-(1-Naphthyl)-ethylalcohol 184 14
Naproanilide 121
Naproxen 96
Narcotine 69,70,91
Naringin 75
Narirutin 75
Neohesperidin 75
Neostigmine methylsulfate 79 95
Neoxanthin 191
Neurotensin 31,136,145153 ... 44,47
New Coccine 66
Nicardipine hydrochloride 72,7377 ovrvevenrrenrrenns 101,102
Nicotinamide 30,99,105,198 13,14,15,16,17,18,104,105

Nicotinamide adenine dinucleotide phosphate oxidized form
Nicotinamide adenine dinucleotide phosphate reduced form
B-Nicotinamide adenine dinucleotide reduced form
B-Nicotinamide adenine dinucleotide

Nicotinic acid 28,30,99,198 ...13,16,17,18,104,105
Nifedipine hydrochloride 101
Niguldipine hydrochloride 101
o-Nitrophenol 185 132,133
m-Nitrophenol 185 .. 132,133
p-Nitrophenol 185 .. 132,133
Noradrenaline 86

Nordihydrocapsaicin......... 47 79
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Nordihydroguaiaretic acid (NDGA)
Norepinephrine hydroChloride...........ccc.rermmeeereeeersreerennnne
Norethisterone..........
Norfloxacin
Norgestrel
Noscapine
Nystose

o
n-Octyl gallate (OG).
Ofloxacin
Olaquindox
Oligonucleotides......
Orotic acid

Ouabagenin
Ovalbumin
Oxamyl.
Oxine-Copper...........
Oxipurinol
Oxolinic acid
Oxytetracycline hydrochloride
Oxytocin

P
PA-diheptadecanoyl W17
Paeoniflorin
Paeonol
Palatinit
Palatinose
Pantothenic acid, Na salt
Pantotheny! alcohol (Panthenol).
Papaverine chloride.
Paraquat
Paraxanthine
PA-Sugar Chain 001
PA-Sugar Chain 002
PA-Sugar Chain 014
PCB 28.
PCB 52.
PCB 101
PCB 138
PCB 153
PCB 180
PE-dipalmitoyl..........
PEG #1,000 (MW 1,000)
PEG #20,000 (MW 20,000)
PEG #300 (MW 300)
PEG #4,000 (MW 3,350)
PEG #6,000 (MW 8,400)
Penicillin G potassium
Penicillin V potassium
Pentaglycine
Pentobarbital
Peonidin
Peonidin-3-0-arabinoside .
Peonidin-3-0-galactoside..............courrermemeereesseesesseessnnes
Peonidin-3-0-glucoside

Peptide mapping 48,49
Perphenazine 98
Perylene 193 128
Petunidin 31
Petunidin-3-0-arabinoside ............cccweermemmeereesssenesssensnnes 31

Petunidin-3-0-galactoside.............ccurremmeerreeseemsesssessnnnes 31
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Petunidin-3-O-glucoside.. 31
Phaephorbid b 191
Phenanthrene...........oevercrrerssssssssesesenns 192,193 o 128
PhenethiCillin POtASSIUM..........creverrreerereseessseesssssessiseesss sessssessssssssssesssenns 118
Phenformin HCI 32
Phenobarbital 25
Phenobarbital sodium salt 69 99
Phenal......... 71,9397,101,121 .......... 70,105,117,131
PhenoxyethylpeniCillin POtaSSIUM ........vveivrmrrrmrernseiseisniines sevressssesssesssssssnns 118
PhenoxymethylpeniCillin POTaSSIUM.........cccuerereuereermeisinneeis cevssseesssssssssesssenns 118
Phenylalanine 86 41
L-Phenylalanine 91 41,42
o0-Phenylenediamine 136
M-PRenyIENediamINg........cc.ccuevemmreremmeessssessseesssssesssssesesins ssssessssessssssessssnees 136
P-Phenylenediaming. ... sosssssssssesssssssesss 136
Phenylephrine hydrochloride 95
1-Phenylethanol 179
Phenylethylalcohal........... 184 e 14
2-Phenylethyl p-cellobioside 76
2-Phenylethyl B-gentiobioside 76
2-Phenylethyl B-lactoside 76
2-Phenylethyl B-maltoside 76
2-Phenylethyl B-melibioside 76
Phenylglyoxylic acid 127
o0-Phenylphenol .. 124,125
Phenylpropanolamine hydrochloride ... L (N 95
Phenytoin........ 2 89,7273 s 99,101,102
Phloroglucinol 121
PRIOXINE. ..cvvevoeeeeseenesesssse st sesess e ssssessss s essss st sesnes | ssssssessssssssssssessssanes 66
Phosphatidylcholine .......... 117
Phosphatidylethanolamine 17
Phosphatidyl glycerols ...... 17
Phosphatidylinositol .......... 117
Phosphoenolpyruvic acid monopotassium Salf............ces  woneereemmensessesseennas 58
Phthalic acid ..
Phylloguinone
PI, PC, PS-diheptydecanoyl 17
PIlOCarpINg ChIOMAE .....vvveressreeeresersssesessessssssssesssssssssssssssssssnns ssssssssssssssssssssssssns 69,7
Pindolal .......... 21
Pipemidic acid
Pirimicarb
PIromidic aCId ........cvervrrrrierernrirrssrssesissssesssessesssenns 89,199
Piroxicam
Plasmid PBR322..........eeevveeuireernisssesseesssseessssssenas 140,149
Poly (A)
Polydextrose Il
Potassium guaiacol sulfonate
Prednisolone 115 80,81,82,83
Prednisolone acetate 81,82
Prednisolone succinate 82
Prednisone 80,82,83
Prenylamine lactate 101
Primidone 69 99
Procainamide 97,195
Procainamide hydrochloride 7 105
Procaine hydrochloride 102
Prochlorperazine maleate 98
Progesterone 69,99,107,119 .ooevrrerrrerreenns 83,85
Proline 41
L-Proline 91 4,42
Promazine hydrochloride: 98
Prometon 197 122,123
Prometryn 197 122,123
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Propazine
Propham
Propicillin potassium
Propionaldehyde 2,4-DNPH
Propionamide.
Propionic acid..........
Propionyl-CoA .........
p-Propoxybenzoic acid
Propranolol HCI ........ceveemnreeneseessssssennns
n-Propyl gallate (PG)
Propyl p-hydroxybenzoate .............ccceeeeeeeesmeeeeseneenenns

Propylbenzene.......... 69,78
Propylbparabene...... 16,18
Proscillaridin A.........
Protocatechuic acid.
Pseudoephedrine.....

Pullulan P-5 (MW 5,800)
Pullulan P-10 (MW 12,200)
Pullulan P-20 (MW 23,700)
Pullulan P-50 (MW 48,000)
Pullulan P-100 (MW 100,000) ...
Pullulan P-200 (MW 186,000)....
Pullulan P-400 (MW 380,000)
Pullulan P-800 (MW 853,000)

Pyrazolynate

Pyrene..
Pyridoxal hyAroChIONAE. .....c.uverureeceririersseessseesssssssesssseisens - eee ... 16,17
Pyridoxine hydrochloride 30,79,105 ...... 13,14,15,16,17,95
Pyriftalid

Co (I1)-1-(2-Pyridylazo)-2-naphthol
Fe (Ill)-1-(2-Pyridylazo)-2-naphthol ...
Ni (I1)-1-(2-Pyridylazo)-2-naphthol......
Zn (I1)-1-(2-Pyridylazo)-2-naphthol
Pyrimethamine.........
Pyrogallol
Pyrroloquinoline quinone (PQQ) ....ceuuevermereersrreesmssserseseens
Pyruvic acid

Q

Quercetin
Quercitrin
Quinidine
Quinine.
8-Quinolinol

R

Rabbit IgG
Raffinose
Rebaudioside A........
Resibufogenin.........
Resorcinol
a-Resorcylic acid.....
p-Resorcylic acid
Y-Resorcylic acid

Retinol

Retinol acetate 8
Retinol palmitate 115 8
Rhamnose 20
Ribitol 21
Riboflavin 30,101,103,105 ........ 13,14,15,16,17,18
Ribonuclease A.........ooevvvenmeerieersiennnnns 103,135,139,145,161,163 ...cvvvrerrrvrrenrrenne 50,51
Rose Bengale 66

Rutin 74

Substance Index
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Saccharin Na 19 62,90
Saikosaponin a 199 72
Saikosaponin b2 199 72
Saikosaponin ¢ 199 2
Saikosaponin d 199 72
Salicin 87 70,71
Salicylic acid 27,711,93 61,62,105,129
Saponin 2
Sccinyl-CoA 18
Scopolamine 25,58,97

Scopolamine Br 69,70
Sebuthylazine 197 122,123
Secobarbital 25

Sennoside A 76,77
Sennoside B 76,77
Serine 4
L-Serine 91 41,42
Siduron 17 121
Simazine 197 122,123
Simeconazole 121
Sinapic acid 61,62
B-Sitosterol 93 87
Sodium decylbenzenesulfonate 125,126
Sodium dodecylbenzenesulfonate 125,126
Sodium tetradecylbenzenesulfonate. 125,126
Sodium tridecylbenzenesulfonate 125,126
Sodium undecylbenzenesulfonate 125,126
Sorbic acid 77 62,63
Sorbitol 21,22
Sparteine sulfate 69,7
Sphingomyelin 17

Spiarmycin.... 20

Stachyose...... 23
Sterol Esters.. 17

Sterols.......... 17

Steryl glycosides 17

Steryl oleate .. 17

Stevioside...... 68
Stigmasterol.. 93 87
Stigmasterol / sitosterol.... 17

G-Strophanthin 87 .70,71,88
Substance P.. 44
SUCCINIC ACIT....vevureerrmerersneeeesssssssessssssssssssssssssssssssssnsees 86,95 ..oorerrrenererennienns 58
Sucralose....... 22
Sucrose......... ..20,22,23
SUACNIOTOPYHAAZING .vvvvvorevessrersseresssseeesssssesssssssssssssssssssssss ssssssssssssssssssssssssnees 110
Sulfadiazine... 109,110,111
SUAIMELhOXING ..vvvvvvvrveersseerressseeseesssssesssssssseesens 89,199 e 109,11
SUIfIMITING w...vvvvevrseerreeessssessssisseesssesssssssssssssssssnnns IR L] — 109,110,111
SUAAOXINE .. veverreesseeresseeessseeesssesssssssssssesesssssssssssssssssssssins | ssssssssssessssssssssasees 110
SUHAGUANIAINE w..vevvvvreerveersssereesssseeeseesssssesessessssesssssssssssssses sesesssssssssesssssees 109,11
SUIFAMEIAZING .....vvvvvververvesstes e ssesssees 89,199 ... 109,110,111
SUAMELNAZING ....cvvvvreveeeeeeeieeeeseeeessseeesss s ssssss s sssssesssssesssseees 109,11
SUHAMELNIZOIE «..vovvvvveerveeriseseesesseeseessssssssessss e ssssstnsssees sesesssssssssssssssses 109,11
Sulfamethoxazole ... 110,11
SUIfamEthOXYPYHAZING ......ovvrvvvverrerrieieissssssiisseesscisesssnnisies sserssssssssesssssees 109,11
Sulfamonomethoxine 109,110,111
SUANIAMITE ....vvvrvvveriesieesiees s ssssssssssssess sssssssssssesssennses 109,11
SURBPYIAING .. rvevevreceeessssseessessesessessss s sses st senessses sesssssssssssssssssens 109,11
SUAQUINOXANINE. cvvveverveesreeessrsesssssssesssssssssssssssssssees 89,199 e 109,11
Sulfathiazole.. 109,110,111
SUITISOMIAING w..vvovrveerererseeeeseeseseesssseessss s ssssss st ssessiss | sssssssssssesssseees 109,11
SUIISOXBZOIE ... vvvverrseereeessseeesesssesssessssssssssssssssssssssssssssesss | sssssssssssssssssssssnnas 110
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Sulfoquinovosyldiacylglycerol 117 2,2,2-Trifluoro-1-(9-anthryl) ethanol..........ccoeeevereereennnens 179,181 v 137
Sulindac 96 Triglycine 153 42
Sulphamerazin 20 Trigonerlline. 70
Sulphamethaxole 20 2,4,5-Trihydroxybutyrophenone (THBP) 64,65
Sulphatiazole 20 Trimethoprim 109,110
Sunset Yellow FCF 66 o-Trimethyl-B-cyclodextrin 89 28
Swep 124 2,4,6-Trinitrophenol 132
Triphenylene 65 128
T Triton X-100 126
TAG / Tripentadecanoin 117 Trogar's base 142
Tartaric acid 58 Trypsin inhibitor (soybean) 136,145 oo 52
Tartrazine 66 Tryptophan 4
Taurine 4,42 L-Tryptophan #
5-TDP, 91 35 5-TTP 91 35
Terbumeton 197 122,123 Tyrosine 86 41
Terbutylazine 197 122123 L-Tyrosine 91 41,42
Terbutryn 197 122,123
Terephthalic acid 131 U
o-Terphenyl 65 134 UDP-D-glucose 89,101 36,37
m-Terpheny! 134 UDP-N-acetyl-D-glucosamine 89,101 36,37
p-Terphenyl 134 5-UMP 91 35,36
Testosterone 78,199 84,85 (U] T | 20,32,54,65,71,72,79,87,97,195,197,231 .....34,35,103,105,135
Testosterone enanthate 84,85 Urea 17,136
Testosterone propionate. 84,85 Uric acid 151 e 53,106,107,108
Tetracaine hydrochloride 102 Uridine 32,87 34,35
Tetracycline hydrochloride ...........ccuccuermrevveeeeannee 21,23136,145 v 111,119 5-UTP 91 35
Tetraglyzine 136,145
Tetrahydrozoline 93 \'
Theobromine 70,107 n-Valeraldehyde 2,4-DNPH 103 127,128
Theophylline 71,93 70,105,107 Valine 41
Thiabendazole 121,124,125 L-Valine 91 4,42
Thiacloprid 121 Valsartan 29
Thiamethoxam 121 Vancomycin hydrochloride 120
Thiamine hydrochloride 30 13,14,17,90 Vanillic acid 86 i 61,62
Thiamphenicol 89,199 109 [Arg®]-Vasopressin 7 45
Thiophanate-methyl 121 Verapamil hydroChlONde.........uuuerervrvvveevesesssssnnnnnns 36,72,73,77 ovvvvvrrrrenns 100,101,102
Thioridazine hydrochloride 98 Violaxanthin 191
Thiram 17 121,122 Vitamin A 8
Threonine 4 Vitamin A palmitate 8
L-Threonine 91 4,42 Vitamin B, 13,14,17,90
A-Threonine 41 VitaminBy, 13,14,15,16
Thymidine 87 34,35 Vitamin By 15,35
Thymine 72,79,87 34 Vitamin B, (Flavin mononucleotide) 13,14,18
Thyroglobulin 145 Vitamin By (RIDOMI@VIN) .......uerveeeerrerrresisscsecnssssessvessinssnesniinsevvenees 13,14,15,16,17,18
5-TMP 91 3536 Vitamin B (Pyridoxal hydrochloride) 16,17
o-Tocopherol 115,123 8,10,11,12  Vitamin Bg (Pyridoxinel hydrochloride) 13,14,15,16,17,95
p-Tocopherol 115,123 10,1112 VitaminC 13,15,16,17,19,90
y-Tocopherol 115,123 101112 Vitamin D, 8,9,10
d-Tocopherol 115,123 8,10,11,12 Vitamin Dy 8,9,10
o-Tocopherol acetate. 8,12 Vitamin E 8
Tolmetin sodium 96 Vitamin H 14,15
p-Tolualdehyde 2,4-DNPH 103 127128 Vitamin K 8,12
Toluene 69,78,97 Vitamin K, 8,12
Transfertin 137,145,150,151 «.52,53  Vitamin Kq 8
Trehalose 22
Triacylglycerol 59 X
Triamcinolone 81 Xanthine 87 e 16,34,106,107
Triamcinolone acetonide 89,199 80,81,82 Xanthosine 87 34,35
Triazolam 22 Xylitol 21,22
2,4,6-Trichlorophenol 132 Xylose 20
Triclopyr 17
Triethanolamine. 95 135 y 4
Trifluoperazine hydrochloride 98 Zeaxanthin 191




Miscellaneous 247

Ordering Information

The previous product listing represents commonly used standard column dimension. In order to identify any specific
product version and order number, please see the example and the table below.

Full listing of all chemistries and dimensions

Gel Code Hardware Code
. Pore size Particle Particle size Length Inner diameter Column

Chemistry Code [nm] shape [um] [mr?I] [mm] Type
YMC30 CT |6 06 | spherical | S |3 03|10 01 1 0.05 E5 | Quick Seal | QT
Triart C18 TA |8 08 4 04 |20 02 | 0.075 E8 | Cartridge QC
Pro C18 AS | 12 12 5 05133 03 ]0.1 FO | Waters type | WT
Pro C18 RS RS |20 20 6 06 | 50 05]0.2 GO
Hydrosphere C18 HS |30 30 75 L5]0.3 HO
ODS-A AA | 100 A0 10 11 | 100 10 | 0.5 Jo
ODS-AM AM | proprietary | 99 15 16 | 125 R510.8 MO
ODS-AQ AQ | non-porous | 00 20 211150 15| 1.0 01
J’sphere ODS-H80 | JH 50 50 | 250 25121 02
J’sphere ODS-M80 | JM 75 75 3.0 03
J’sphere ODS-L80 JL 300 30 | 4.0 04
ODS-AL AL 63/210 | A4 | 500 50
PAH YP 150 A5 | 1000 | AO | 4.6 46
PolymerC18 PC 6.0 06
Triart C8 TO 8.0 08
Pro C8 0Ss 10 10
C8 (Octyl) oC 20 20
YMCbasic BA 30 30
Ph (Phenyl) PH
Pro C4 BS 50 (2000 psi) 52
C4 (Butyl) BU 70 (2000 psi) | 72
Protein-RP PR 100 (2000 psi) | A2
TMS (C1) ™ 150 (2000 psi) | B2
PVA-SiIl PV 200 (2000 psi) | C2
Polyamine Il PB
NH, (Amino) NH
CN (Cyano) CN
Triart Diol-HILIC TDH
Diol DL
SIL (Silica) SL
BioPro-QA QA
BioPro-SP SP
BioPro-QA-F QF
BioPro-SP-F SF
Chiral NEA (R) NR
Chiral NEA (S) NS
Chiral CD BR o DA
Chiral CD BR B DB
Chiral CD BR y DG
Chiral Prep CD ST ST
Chiral Prep CDPM | PM
Example
Choose your column and fill in the “Gel and Hardware Code” or detailed description
(The part number consists of the “Gel Code” and the “Hardware Code”).
YMC-Pack ODS-A 12 nm spherical 3 pum 250 mm 1.0 mm Quick Seal

AA 12 S 03 25 o1 QT

Your column part number: AA12503-2501QT (Example)

Please note that combinations of features cannot be selected at random, but only from the possible specifications for a chosen sta-
tionary phase. These can be determined from the individual product sections in this catalogue or from our homepage www.ymc.de.

For more details

contact your local distributor or
YMC Europe GmbH, Schéttmannshof 19, D-46539 Dinslaken, Phone: +49 (0) 2064 / 427-0,
Fax +49 (0) 2064 / 427-222, e-mail: info@ymc.de, homepage: www.ymc.de
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The following brands, trademarks, or service marks are the property of the listed company and/or its subsidiaries.
Every effort has been taken to ensure this list is accurate at the time of printing this brochure.

SureFit is trademark of IDEX Corporation.
Capcell Pak MG-II, Capcell Pak C18 AQ are trademarks of Shiseido Co., Ltd.
Intertsil ODS-3V, Intertsil ODS-3, Intertsil ODS-4, Inertsil C8-3 are trademarks of GL Sciences, inc..

Acquity UPLC BEH C18, Acquity UPLC CSH C18, Atlantis dC18, Atlantis T3, SunFire C18, Symmetry C18, Symmetry C8,
X-Bridge C18, XTerra MS C18, OBD are trademarks of Waters Corp.

Gemini, Gemini NX, Kinetex C18 are trademarks of Phenomenex, Inc.
Hypersil GOLD and ProPac WCX-10 are trademarks of Thermo Fisher Scientific.
Kromasil Eternity is a trademark of EKA Chemicals AB.

TSK-gel ODS-100S, TSKgel DEAE-NPR, TSKgel SP-NPR, TSKgel BioAssist Q and TSKgel BioAssist S are trademarks
of Tosoh Bioscience LLC.

Zorbax Extend-C18, Zorbax StableBond, Zorbax Eclipse Plus, Zorbax Eclipse XDB-C18, Zorbax SB-C18 and Zorbax
XDB-C18 are trademarks of Agilent Technologies, Inc..

L-column is a trademark of Chemicals Evaluation and Research Institute.

Mini Q, Mono Q and Mono S are trademarks of General Electric Company as GE Healthcare.
ReproSil-Pur C18-AQ is a trademark of Dr. Maisch GmbH.

ECO, ECOplus and Kronlab are trademarks of YMC Europe GmbH.

Bio-Rad is a trademark of Bio-Rad Laboratories Inc..

GE is a trademark of General Electric Company.

Pall is a trademark of Pall Corporation.

Tosoh is a trademark of Tosoh Corporation.




Analytical stationary phases routinely available from YMCL

USsP PARTICLE PORE

END- CARBON LOAD

PRODUCT PAGE PHASE (silica-based unless stated) CAPPED CII.\II:)SS SIZE : SIZE ) pH TYPICAL APPLICATIONS PRODUCT
. | (um spherical) (nm)
§ C30 192 proprietary polymeric bonding chemistry — — 3,5 proprietary — 2.0-7.5 isomeric carotenes, retinols, steroids, fat-soluble vitamins 192 C30
Triart 18 1; ‘éo multi-layer hybrid particle yes | L1 19.3.5 12 20 1.0-12.0 HB L sl baf;grggglg“‘;'f;t'lr(‘)gngfymp‘;]‘:g;ds N 21136 Triart C18
ProC18 70 very low residual non-specific interactions . 1 3,5 19 17 20-8.0 fat-soluble vitamins, antioxidants, metabolites, acidic, neutral, 70 ProC18
UltraHT 54 2 pm Pro C18 for fast and ultra fast separations 2 basic and chelating compounds 54 UltraHT
Pro C18 RS 76 high carbon load with polymeric bonding C18 yes L1 3,8 8 22 1.0-10.0 acidic and basic compounds 76 Pro C18 RS
Hydrosphere C18 | 80 can be used in 100% aqueous eluent - L1 3,8 12 12 20-8.0 strong pole_lr compqunds, antibiotips, nucleic agids, water-soluble vita- 80 | Hydrosphere C18
o UltraHT 54 2 pm Hydrosphere C18 for fast and ultra fast separations 2 mins, acidic, neutral, basic and chelating compounds 54 UltraHT
5 0DS-A 90 one of the YMC’s international bestsellers yes L1 3,5 12, 20, 30 17,12,7 2.0-7.5 general purpose phase 90 0ODS-A
® 0DS-AM 92 | high performance C18 column for validated methods operation |  yes L1 3,5 12 17 2.0-7.5 purines, phenols, PTC-amino acids, angiotensins, alkaloids 92 0DS-AM
§ 0DS-AQ 86 "hydrophilic* endcapping, for 100% aqueous eluent systems yes L1 3,5 12,20 14,10 2.0-7.5 strong polar compounds 86 0DS-AQ
% J'sphere 196 U e d:;fgtrﬁ&tjlgég\cl)gltgglrl:]egnr;ydrophobicity s yes L1 4 8 ( ﬁ_lz J}\;‘” j)L) 23(7)59 8,\(}&)”_) positional isomers, complexing agents, pharmaceuticals 196 J'sphere
g 0DS-AL 94 traditional C18 for "mixed mode*“ separations no L1 3,5 12 17 2.0-7.5 tocopherols, fat-soluble vitamins, disinfectants 94 0DS-AL
E Polymer C18 96 polymethacrylate matrix, wide pH applicability — — 6 proprietary s iqolii/:’/alent 2.0-13.0 2t e, anlllyes; %ig:g?:ai& r:g:n[:el; A 96 Polymer C18
Triart C8 . 3120 multi-layer hybrid particle yes L1 1935 12 17 1.0-12.0 SR LI ba},‘c\'ligrzgglgn?f; iﬂ)?];?ympﬁ]%usr;ds, siatonliis, 21136 Triart C8
Pro C8 72 (C8, with very low residual non-specific interactions yes L7 3,5 12 10 2.0-7.5 acidic, neutral, basic and chelating compounds, drugs and metabolites 72 ProC8
8 C8 (Octyl) 100 traditional C8 yes L7 3,5 12, 20, 30 10,7,4 2.0-7.5 proteins and peptides, estrogens, general purpose phase 100 C8 (Octyl)
YMCbasic 98 monomeric bonded chains of C8 and smaller — L7 3,5 proprietary 8 2.0-7.5 basic molecules w/o modifiers, anilines, alkaloids, antidepressants 98 YMCbasic
@ Ph (Phenyl) 102 monomeric bonded phenyl yes L11 3,5 12,30 9,3 2.0-7.5 phenols, fullerenes, sweeteners 102 Ph (Phenyl)
Pro C4 74 C4, with very low residual non-specific interactions yes L26 3,8 12 8 2.0-7.5 polar acidic, neutral, basic and chelating compounds, polar peptides 74 ProC4
3 C4 (Butyl) 104 traditional C4 yes L26 385 12,20, 30 7,8,8 2.0-7.5 biological separations, polar compounds 104 C4 (Butyl)
PROTEIN-RP 158 high stability, good recovery rates yes L26 5 proprietary — 1.5-7.5 proteins, peptides 158 PROTEIN-RP
YMC-PAH 194 proprietary bonding chemistry — — 3,5 — — 2.0-8.0 polyaromatic hydrocarbons 194 YMC-PAH
TMS (C1) 106 trimethyl silane — L13 3,5 12,30 4,3 2.0-7.5 water-soluble vitamins 106 TMS (C1)
% PVA-SIL 118 polyvinyl alcohol bonded on silica support — L24 5 12 — 2.0-9.5 proteins, phospholipids, retinoids, lipids 118 PVA-SIL
E Polyamine Il (PBMN) | 124 mixed secondary and tertiary amino derivative = = 5 12 = 2.0-75 malto-oligosaccharides, tocopherols, nucleotides, sugars 124 | Polyamine Il (PBMN)
; NH, (Amino) 126 primary amino derivate — L8 8,8 12 & 2.0-7.5 sugars, nucleotides, water-soluble vitamins 126 NH, (Amino)
§ CN (Cyano) 120 useful for SFC applications yes L10 3,8 12,30 7,3 2.0-7.5 proteins, steroids, catechols 120 CN (Cyano)
ﬂ_- Triart Diol-HILIC 32 versatile HILIC column — L20 1.9;3;5 12 — 2.0-10.0 peptides, proteins, malto-oligosacchardes 32 Triart Diol-HILIC
g Diol 125 versatile alternative to silica for normal phase separations — L20 5 6,12 — 2.0-7.5 peptides, proteins, malto-oligosacchardes 142&23 Diol
(=]
= SIL(Silice) | 10 uttra high purity, high mechanical stability — | 3,5 6, 12, 20, 30 — 2.0-7.5 small oganic molecules, fat-soluble vitamins, tocopherols o | Sl(silca)
¢ BioPro QA / SP 136 high ion exchange capacity, porous hydrophilic polymer — — 5 100 — 2.0-12.0 proteins, peptides, nucleotides 136 BioPro QA / SP
= BioPro QA-F / SP-F | 141 high ion exchange capacity, non-porous hydrophilic polymer — — 5 — — 2.0-12.0 proteins, peptides, nucleotides 141 | BioPro QA-F / SP-F
% D"QO%OS}J%O 125 versatile phase for gel filtration separations = L20 5 6,12, 20,30 = 5.0-7.5 peptides, proteins, malto-oligosacchardes ]ig D|(?2|0%0310%0
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