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Development of Fully Automated Amino Acid Analyzer HLC-825AA
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Amino acid analysis was first automated within the histry of liquid chromatography. Separation of

amino acids with jon exchange chromatography and detection with the ninhidrin reaction is widely used

since then.

But the large advances on resolution, analysis time and detection limit have been made.

HLC-825AA is the fully automated amino acid analyzer which has been designed by TOYO SODA.

This is the system which has the newly developed autosampler, detector and so on, which has very

improved data processing and error protection, and which is easy to operate. This has all units in one

body, and needs no unilities except power source.

In the present paper, we first review the principle of amino acid analysis, and then describe the details

of this analyzer and its application.
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Table 1 Seperation of amino acids

Amino acid Acidic Neutral Basic

Isoelectric point | low +———  high
minus +——— > plus

weak
short

Electric charge

Retention force strong

Retention time long
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Fig. 1 Appearance of HLC-825AA
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Fig. 2 Flow diagram of HLC-825AA
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Table 2 Secifications of HLC-825AA

Functional components Contents

Specifications

Column Analytical column

Temperature control

TSK-GEL IEX-2158SC 7.5mm I.D,x75mm (Li* type
and Na* type)
30°C-70°C

Solvent delivery system | Metering pump

Double plunger pump

Eluent 0.2 m¢/min-2.5 m¢/min
Reactant 0.2 m¢/min-2.5 m¢/min
Pressure below 200 kg/cm?

With pressure limitter

Reservoir Eluents A-D 20 each
Reactant E 2 in build-in refrigerator
Cleaner F 20

Reactor Method Heating of Al block
Temperature 100°C-130°C

Reactor coil

SUS 316 tube

Autosampler Method
Sample capacity

Sample size

Loop filling
48 and one for urgent sample
10 p£-1,500 ¢, selectable

Cooling Electric cooling, below 10°C when ambient temperature
is 25°C
Detector Visible photodetector Light souce: tungsten lamp
Wave length: 440 nm and 570 nm
Micro-computer Data processing Maximum number of peaks: 100

Sequence control

Automatic calculation of calibration factors by standart
sample

Thermal graphic printer, paper width: 234 mm
Chromatogram: header, peak marker, retention time
Report of analysis: header, identification, quantitative
evaluation

Solvent delivery system\, temperature control of column
and reactor, autosampler, detector

Input device: cassette tape recorder and key board

Key board: full key board with functional key and
operational key

Display: CRT

Others Size
Weight
Electricals

1,200 mm (W)x 700 mm (D)% 960 mm (H)
250 kg
AC 100V, 50/60Hz, 1,0KVA
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Table 3 Specifications of autosampler

Items Specifications
Sample table Sample capacity: 48 and one for urgent sample
Arrangement: XY
Material: Al block
Sample vial Volume: 1.5m¢
Material: polyethylene
Sample size Metering: filling loop
Charge volume: loop size plus 50 p¢
Necessary volume: loop size plus 100 u¢
Loop size Selectable from 10, 20, 50, 100, 200, 500, 1,000, 1,500 p¢
Cooling Method: two pieces of thermo-module (Komatsu KSM-0671)
Temperature: below 10°C when ambient temperature is 25°C
Others Size: 400 mm (W)x 300 mm (D)x 170 mm (H)
Weight: 18 kg
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Fig. 3 Block diagram of autosampler
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Fig. 4 Reproducibility test of autosampler

Sample: red pigment No. 2
Pump: Altex 110A

Detector: VS-8 visible photometer
Wave length: 520nm
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Fig. 5 Contamination test of autosampler
Sample: red pigment No. 2
conc. A:B:C=1:0:0.5
Pump: Altex 110A
Detector: VS-8 visible photometer
Wave length: 520nm

Temperature column 20-70 [C]
T T L] L}

10 [mm/min}

10 [mm/min]

Fig. 8 Temprature control of column
Set point of temperature: 42 5°C-53°C-42,5°C
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Fig. 7 Optical arrangement of dual wave-length
photodetector
W: Tungsten lamp, L: Lens, M: Mirror,
S: Slit, F: Filter, C: Flow cell,
HM: Half mirror, PD: Photodiode
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Table 4 Specifications of visible dual-wavelength photodetector

Ttems

Specifications

Opticals Method: interference filter
Sample light: 440 nm, 570 nm

Reference light: 690 nm

Light source Tungsten lamp

Flow cell Volume: 8 p¢
Light pass length: 10 mm
Electricals Output signals: absorbances of 440 nm and 570 nm
Automatic adjustment of gain and balance
Performance Noise: below 2x10~* Abs
Drift: below 10x10~* Abs/h
Others Size: 350 mm (W)x 350 mm (D}x 150 mm (H)

Weight: 12 kg
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Sample no. 4 Name: S-3(Beer)
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Dilut: 800 Weight: 1.0
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Fig. 8 Example of analytical report

1st line: title

2nd line: year/month/day and time, comment

3rd line: sample number, sample name or comment

4th line: method for quantitative evaluation
1,2, 3--internal standard method
4,5, 6-.:absolute calibration method

5th line: dilution, weight factor

6th line: peak name, retention time, area of 570
nm, area of 440 nm, wave length which
was used for quantitative evaluation,
peak height, pg/m¢, nmol/m¢, diagnostic
mark
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Table 5 Files and their contents
File names Contents
JOB Comment, method of quantitative evaluation, scales of plotter, etc.
PDA Parameters related to data processing
TBD Switch of parameters related to data processing during analysis
PRM Set points of temperature and pressure limit
CTL Switching times of eluents A-D and temperature set points
NAM Peak name, retention time, concentration in standard sample
SMP Sample name, identification between standard sample and unknown sample
Table 6 Extended functions of HLC-825AA
Items Contents

Manual operation

Graphic printer Hard copy of CRT display

Cassette recorder

Data processing

Autosaving of intermediate data after analysis

Capable of calculating on intermediate data many times

Individual operation of functional components through CPU

Plot of analog input signals (temperature, pressure, detector)
Saving and loading of program, NAM file, intermediate data
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Fig. 9 Analysis.condition for protein-constituent
amino acids
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Fig. 10 Analysis condition for amino acids in

body fluid
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Table 7 Compositions of eluents for analysis
protein-constituent amino acids (Na*

type eluents)

Eluents A B (] D
Na* (N) 0.2 0.2 0.8 0.2
pH 3.30 4.28 8.80 —
Sodium citrate (&) 19.6 19.6 14.7
Sodium chloride (&) 35.1
Sodium borate (8&) 9.5
Citric acid (g) 28.0 14.0
Ethanol (m#) 80.0
B-Thiodiglycol (m¢) 5.0 5.0
n-Capric acid (m#) 0.1 0.1 0.1
20% Brij 35 (m#) 50 5.0 5.0 5.0
Sodium hydrate (&) 8.0
Total volume (§) 1.0 1.0 1.0 1.0

(10)

Sodium citrate: NayCsH;0; - 2H,0

Sodium borate: Na,B,0; -

10H,O




e s ———

SHBT I BabEr HLC-825AA OBI% 11

I AT TARITH, Table 71T Lit FOIEHER) I Tl s, e
?&%ﬂ)ﬂz"x Fig_ 10 p:r/é%ﬁ%i & ﬁg@ﬂgﬁ&ﬁ%%?o VETECTOR 379 6 - 200 <AV 2 13nin
LADH 7 ATRT L 7BEFTTT 256, FHWA =

&%%&BK%HTMtTV%:7ﬁwgAWKgﬁg

e

AR
Table 8 Composition of eluents for analysis of
amino acids in body fluid (Lit* type

eluents)
Eluents A B C D
Li* (N) 0.3 0.3 1.3 0.2
pH 2.28 3.45 3.50 — e
Lithium citrate (8) 18.8 28.2 28.2
Lithium chloride (&) 42.4
) C Ethanol (m¢) 40
B = B-Thiodiglycol (m¢#) 5.0 5.0
n-Capric acid (m#) 0.1 0.1 0.1
209% Brij 35 (m¢) 5.0 5.0 5.0 5.0
Lithium hydrate (g) 8.4 e
Total volume @D) 1.0 1.0 1.0 1.0 162

[EREE Y

Lithium cirate: Li;C¢H;0, - 4H,0O
Lithium hydrate: Li OH - H;O
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8-12s5E 00 oz ee e i@
" 1J49E+@84 26.9 1, L 3
HLC 82S-AR AMINO ACID ANALYZER 0.1529E+83 0, 1661E+04 DAL 26,8  4.795  4L.¢3 |
62,0720 82123 MCE25-AA ¢ TEST kuk ) ©,6674E404 2. 4745€403 DEL 8.2 127 41,65 13
1 0.5683E 04 0.3134E¢43 DBL 81.7 711 41,55 15
SAMPLE MO, 4 HAME 1 STAWDRD SANPLE R g SR 18
41719 +4 2 22,5 19,35 1%
AETHOD 1 1 STANDAKD SARPLE GIFEYM 0,37106403 DBL 669 4,079  41.63 13
Sl 1.0 MEIGAT T ib 71266084 B.30246964 DAL J24.4 16,069  41.65 2a
0.6801E+84 0,56352403 DBL  1E62.% 6,215 41.6% 21
VNG AMREA-S70  AREA-44® 10T MEIGHT  Weom  WA/RL DIAG NG. feottitt Se Rt TG R B Y+ i
263N 09,4839 DL 169.6 $.463 41,85 24
8532 0.3765E463 0.5463E+04 TAL 1633.9  1.M3  25.80 :
:I;( :.xahg‘zg :.‘2‘§E~51 DaL lz’%; Lz’g g.g: § 6, 41036484 0,2476E+03 DOL 67,9 4,434 33.80
8134 0, 3B40E+ L A1SIE+84 DBL 1649, 2,62, . P I
1212 &.Josicres liazE ey BOL 12 s gsse  ria < [ e SN RuRG b By o g %
: s b B s 2 Bma 1981a4 8 1i2cEeed we iz o s 2
2% J-plea 111218 9.7664E+03 6.4 4.2 4,
DAL 4226.1 1.8727 5.9 [ N
ke “;;.o Egzs g':: : 30 GAGA 121156 B.ABI4E4H4 $76 913 6,445 62,50 3
obL €793 <983 . I ETR=mMZ 123136 O, 1G4ZE+04 578 3.6 018 62.36 3
+05 9, DBL 76,3 L.278  28.02 % M .
7024 0.3500Ev05 o.s5esE04 000 15350 3o Suiee 1 3T S TS e 38 e it 2w #
34 ORH 136122 0,944 |Evi4 7¢ 204.2 8.261 62.50
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0.3466E+03 0.1324E905 DBL 43,9  4.136  z5.00 15 % 99E <54 526 9.0 10,574  €3.50 36
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Fig. 11 Example of analysis of amino acid Fig. 12 Example of analysis of amino acid
mixture mixture

Apparatus: HLC-825AA Apparatus: HLC-825AA
Column: IEX-215SC, 7.5mm I.D, x75 mm Column: IEX-215SC, 7.5mm I.D, x75 mm
Eluents: Nat*type eluents Eluents: Li*type eluents
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IT@EIsED 7 2 Ve Eh s, Fig 11 g7 3
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ARV VL A0REL © 7 3 NS Ehs, Fig 12
CEEET 3 VRO 7 n< 27T 2 EHHVE— PO
Pl Rd, SERITET 3 VBB IR,
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HLC-825AA % F\C, 73 /E%ESEENT
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