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Advanced Technology
Classical Ninhydrin Post Column
Method

Superior Reliability & Sensitivity of
Amino Acid Determination




Featiure

The experience of 30 years in amino acid analysis
has been put into this instrument and makes this system too easy
to handle stand alone system. This Amino Acid Analyzer S-433H
works according to the classical ninhydrin post-column
derivatisation method. It is the most accurate method for the
analysis all of the basic and important amino acids both for
determination of hydrolysate and physiological fluids.

The ability of this substances to react according to the
environmental circumstances is used for their separation. It can
be controlled completely with the help of a computer or works as
a stand-alone system. With old fashioned step-elution systems, 4
or 5 buffer solutions were needed. New, the optimized buffer
system, only 2 buffers for hydrolysate and 3 buffers for the
physiological samples are necessary. The buffer can be adjusléd
individually to the samples by varying the mixture of the buffer.
The resin is a special ion-exchange material, causing different
interactions with the single amino acids. Therefore the different
amino acids leave the column at different times. The direct
determination of the separated amino acid is not possible in that
range of sensitivity needed. Therefore a ninhydrin solution is
continuously added to the sample leaving the column. In the
heated reactor, the ninhydrin reacts with the amino acids to a
substance, which is detectable via vis photometer.

The system S-433H included an autosampler with cooled
sample storage and partial loop fill technique without sample loss
as well as a 2 plunger buffer pump, a dual beam photometer, a

Refrigerated Eluent Storage Gas Supply

The Amino Acid Analyzer S-433H

belongs to the new generation of instruments for the
determination of amino acids according to the well known
reliable Ninhydrin post-column derivatisation method.

column oven with temperature gradient, a ninhydrin pump, a four
channel vacuum degasser and a refrigerated reagent organizer
with integrated inert gas application system. It is a combination of
differnt modules and includes a processor for running so system

components can be upgrade to an HPLC system.

Data System

Fluorescence Detector

Inert Gas

< Schematic Diagram Amino Acid Analyzer S-433H>



» 1. Reagent Organizer
with cooling unit

» 2. Gas controller

> 3. Amino acid reaction module

1) 440nm, 570nm photometer
2) Column oven
3) Ninhydrin pump
4) Reaction unit
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» 4. Buffer pump unit
with 4 CH Vacuum Degasser
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< SYKAM Vacuum Degasser System>



Hydrolysate Program

Analysis time is directly influenced by resolution of
column and pH-gradient of buffer. As SYKAM S-433H
produces pH-gradient in the buffer pump, analysis time is
controlled automatically by user programmable pH-
gradient. So users can make their own buffer by
themselves and there is no need to buy a buffer from
makers. This pH-gradient programming function is quite
convenient because it eliminates frequent change of
column and buffer to make the best resolution.

For the determination of amino acids in
Hydrolysate fluids two different buffers are necessary;
The different amino acids are separated due to the pH-
values of the buffers during the run.

» From ASP to Cys buffer A is active.

p From Val to Phe a mixture between buffer
» A and B is used.

» From His to Arg only Buffer B is working.
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Example of protein Hydrolysate Analysis
- 30min High Resolution
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pH-value
Normality

Na Citrate

Citric acid

NaOH
Monomethy Ether

Thiodiethanol (25%)

EDTA
Phenal
HCI(37%)
Boric acid
Volume

buffer A buffer B

3.43 10.85
0.12 0.12
11.99 11.9g
69
2.5g
65ml
1g 1g
éml
5.0g
1L L
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Example of protein Hydrolysate Analysis
- 50min Run time (feed samle Analysis)
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Physiological Program

For the determination of amino acids in
physiological fluids three different buffers are
necessary; The different amino acids are separated
due to the pH-values of the buffers during the run.

» From Phosphoserine to Glutamine buffer A is active. Regene Diluting
) ) buffer A buffer B bufferC o1 vion  buffer
P From alpha-Aminoadipic acid to alpha-Aminobutyric

acid a mixture between buffer A and B is used. pH-value 2.85 4.50 3.30 2.20
» From Valine to Tyrosine buffer B is working. Normality 012 012 140 03 0.15
» From Phenylalanine to Tryptophan a mixture between Lf Clugte 141g 1419 1889 e

buffer B and C is used. Li Chloride 50.7g
» From Ammonia to Arginine only buffer C is working Li hydroxide 12.89

Citric acid 7.00g 7.00g
Ethylene Gly 20ml
Methanol 50ml
HCI(37%) 9ml éml 10ml 15ml
Volume 1L 1L 1L 1L 1L
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Example of physiological Analysis program
- 120min run time



Order Numbers Referencials

1120 002

1120 003

1120 004

1041 002

1050 001

1080 087

107 1003
5112 007

5112 008

5112 005
5112 017

5112 018

5112 009
5112 010

1120 001

Amino Acid Analyzer S433H high resolution
Amino Acid Analyzer S433S s'td type
Amino Acid Analyzer S430 manual version
Amino Acid Analyzer S4300

Amino Reaction Module S4300

included of: column oven, pholometer

reactar

Automatic sample Injector S5200
Fluorescence detector S 3350

pulsed xenon lamp, 200 to 650nm

SYKAM Vacuum degasser

Cation Setaration Column LCA K06/Na

4.6 % 150mm column, particle size 7um
Cation Separation Column LCA KO7/Li

4.6 * 150mm PEEK column, particle size 7um
Calion Ammonia Filter Resin 5ar

Cation Separation Column LCA KO8

4.6 * 150mm PEEK column, particle size Sum
Cation Separation Column LCA K09

4.6 150mm PEEK column, particle size 5um
Ammania filter column LCA K04/Na
Ammonia filter column LCA KOS/Li

6001 005 1000ml Bulfer A0.12N ph3.45
6001 006 1000ml Buller BO.20N ph10.85
6003 001 1000m! Regeneration Solution 0.3N
6004 003 Hydrolysate Kit |
3+ A, 2B and Regeneration
6002 006 1000ml Buffer AQ.12N ph2.85
6002 007 1000ml Buffer B0.12N ph4.20
6002 008 1000ml Bufter C1.40N ph3.30
6004 004 physiological Fluid Kit |
3% A, 2B and Regeneration
6005 001 1000ml Solium Acetate Buffer 4N; ph5.51
6005 002 1000ml Lithium Acetate Bulfer 4N; ph5.20
6006 001 Standard Solution
18 amino acids, 2.5umol/ml
6006 002 Standard Solution
35 amino acids, 1gmol/m|
5090 003 1000ml Ninhydrine Regent
5100001 Column packed Kit
B100 005 Sample preparation Kit
9100009  Start up Kit
<Data system>
900-001  Pyramid Chromatography manager P1
900-002  Pyramid Chromatography manager P2
900-002  Peaksimple Chromatography manager
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In most cases the acid Hydrolysis with 6N HCI has to be
applied in the high purity N20 gas. As sulfur containing
amino acid (Met, His) keeps unstable status, performic
acid should be added.

_Data Analysis
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<Sulfur Containing Amino Acid>

The accuracy of pH-gradient is the critical factor in
Amino Acid Analysis. SYKAM S-433H produces
precise pH-gradient, thus RT of peak is very stable and
accuracy of data is excellent.
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Technical Data (standard type)

1. Column unit

Heating and cooling is effected by peltier elements

Temperature gradient

Temperature gradient programmable

Accuracy
Column
Overheat security dev.

20t099°C

01T

PEEK, 4.6 x 150mm, 5ym, 10% cross
safety fuse

2. Auto sampler
Injection modes
Injection volume
Sample processing

Sample Diluting
Reproducibility
Injection / vial
Sample trays
Temperature control

Variable volume 100ul sample loop

Variable ; 1ul - 5000ul in 0.1ul increments

3 reagents each one 1ul to 5000ul indepenty programmable
3 reaction times independently programmable

up to 5000ul diluting solvent in 1ul increments

1% of 10ul variable volume

1 to 9 different volumes programmable for each injection

2 PCs. for 60 vails/ each total 120 for 1.5ml glass vials
+5°C(+1°C) to +70°C (Peltier cooling and heating)

3. Analysis Time
Protein hydrolysate analysis
Physiological fluid analysis

30 - 50min automatical time control
90 - 180min automatical time control

4. Reagent organizer with Peltier cooling unit
Gradient for 6 ea buffer and one regeneration solution

Temperature range

4T

Built-in refrigerator with temperature control containing

5. Buffer pump System
Piston

Dual piston

Rinsing (Plunger washing for extended seal life) Yes

Flow rate

Pressure Pulsation
Maximum pressure
Operating mode
Gradient mixing chamber
Program storage
Materials

0.01 mi/min to 2.00ml/min

0.1 %

40 MPa (400 bar)

constant flow, constant pressure
100 to 500 ul

20 gradient programs

PEEK,

6. Detection System
Number of wavelength monitored
Flow cell volume
Pathlength
Detection limit = Ninhydrin
Fluorescence

570 nm, 440 nm
Bul

15 mm

10 pmol

3 pmol

7. High temperature post column reactor

Configuration
Temperature range
Standard reactor
Dosage pump Flow rate
Safety device
Temperature accuracy

T-pieces, pump, reaction coil
ambient up to 199°T

1.5 mm x 0.3 mm x 15m

0.1 to 6.0 ml/min
overheating,

01T

8. System control and data handling system

(2 system 4 channel two interface boards)

User-configurable workstation for data acquisition and system control.

Multitasking system under windows 98 in combination with EXCEL 7.0 for report configuration.

Free selectable configuration of the result printout through EXCEL macros.

Automatic calculation of the peak parameters and statistic values according to USP and ESP standard.

Up to 200 different method files

Automatically resel base line to a predetermined level
Resetting of baseline can take place at any time and any number of times during the programme.
Fault diagnosis system . High/ low buffer pressure and flow rate

+ High/ low nitrogen pressure
+ reactor coil high/low pressure
- Autostart faults

Resolutio

Sampling rate

132 bits at 2 Hz.
11,2, 5,10, 20, 30, 100Hz

Gewerbering 15 D-86922 Eresing
Telephone : + 81 93/9 38 20

Telefax : + 81 93/93 82 20
Homepage : www.sykam.de
Geschaftsfiihrer : Klaus Dieter Meier
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