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Post-Column Derivatization Type High Speed Liquid Chromatograph HLC-805
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Conventional liquid chromatograph and gel permeation chromatograph detectors operate by measuring
UV absorption or molecular fluorescence. However, the components which neither fluoresce nor absorb
UV light cannot be detected with these systems and therefore the sample requires a suitable derivatiza-
tion prior to analysis.

Post-column derivatization type liquid chromatography is a method of choice for the analysis of such
samples. A component leaving the column is treated with an appropriate reagent or enzyme on the line,
giving the derivative with visible UV absorption or fluorescence characteristics, Since the non-reacting

components do not interfere, a particular component in the sample can be analyzed sensitively and se-

lectively.

HLC-805 is designed for the post-column derivatization type liquid chromatography.

In the present pa-

per, we describe the details of this system and its application to the analysis of some amino acids and

carbohydrates,
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Table { The Properties of Post-and Pre-Column
Derivatization Technique
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vance or fluorescen- |lable
ce can be available

Reaction Reaction rate has to[Slow reaction also

Rate |be fast can be applied

Reaction Degradation produ-|Degradation produ-
Product [cts of samples cancts of samples can

be applied not be applied

Stabitity of [Stable and unstable|Only stable produ-
Product |products can be(cts can be available
available
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Fig. 1 The Flow Diagram of HLC-805
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Table 2 The Detection Tequniques for Amino
Acid Analysis

Reaent — - |o-Phthalal- | FI -
Reagent Nll‘hydrll_’l gei)l}él;a 2 gil;(:zresca
Detector Visible |Fluorescence|Fluorescence
Wavelength |—-NH, : E, :360nm |E, : 390 nm

570nm|E,, : 450 nm |E,, : 475 nm
—NRH :
440nm
Optimum pH | pH:5.5 pH:9.7 | pH:9~10
Acetate Borate Borate
Reaction 100°C RT~70°C | RT~60°C
Temp :
Reaction 10~20 min | 50 msec. ] 30 sec.
Time '
Detectable  |Primary and|Primary Primary
Amine [Secondary amines z:.imines
. {Secondary
| {
anineh amines)
Sensitivity Poor Good Good
Stability of Poor | Good | Poor
Reagent
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Fig. 2 The Reaction of Ninhydrin with Primary Amines
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I ] ] ]
0 10 20 30 40 50 (min)

Column : IEX-2158C 4 mml. . x 15 em
Eluent : Citrate

Flow Rate : 0.6 m{/min

Detector : VIS 570 nm

Fig. 3 The Separation of Standard Amino Acids Mixture
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Column : IEX-2158C 4 mmI.D.x 15cm
Eluent : Citrate

Flow Rate : 0.6 mg/min

Detector : VIS 570 nm

Fig. 4 The Separation of Amino Acids and Hexosamines
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Asp
Gly
Glu
Thr Tyr
Ser His(NH?)
Lys
Leu
Ala
Ile l
Val
Phe
d Arg
U J Pro U LJ d
0.32
I ! I I
0 20 40 60 (min)

Column : IEx215 4 mml.D.x15cm
Eluent : Citrate
Detector : VIS 570 nm

Fig. 5 The Chromatogram of the Thermoase Hydroysate
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Fig. 6 The Chromatogram of the Enzyme Reaction Product

(Operating Condition is same as Fig. 5)
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! |
20 40
Column : IEX-2155C 4 mmI. D.x 20 cm
Eluent : Citrate

Detector : Fluorescence E,=360nm
E,, =420

Fig. 7 The Chromatogram of the Serum
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Fig. 8 The Chromatogram of the Serum Extracted with TCA
(The operating condition is the same as Fig. 7)
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1 Sucrose 6 Mannose
2 Cellobiose 7 Fructose
3 Maltose 8 Galactose
1 4 Lactose 9 Xylose
5 Rhamnose 10 Glucose
1
2 9
8
3
10 -'
4 67 l
‘8 )
n J
1 Gly-Gly w . | b i)
0 20 40 60 (mi
2 2 Gly-Leu o
3 Gly-Tyr Column ; IEX-220SA 4 mmI.D.x 10 cm
Eluent : Borate
4 Gly-Phe Detector : VIS 440 nm
5 Gly-His Fig. 10 The Separation of the Carbohydrates
(Orcinol Method)
1
3 1 Mannose
2 Galactose
4 2 3 Xylose
3 4  Glucose 4
5 (" ’
J \_A }L ;
] I 1 1
0 10 20 30 (min)
Column : TEX-215 4 mml.D.x15cm
Eluent : Citrate
Detector : Fluorescence 1'0 2|0 (min)

E,=360nm E,,=>420 nm

Fig. 3 The Separation of the Peptides Column : IEX-220SA 4 mmlI. D.x 15 cm

Eluent : Borate
Detector : VIS 410 nm

Fig. 11 The Separation of the Carbohydrates
(Periodide Method)
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2 4
1

1 Rhamnose

2 D-xylose 2

3 D-fructose I

4 D-glucose

1 1 1

0 10 20 30 (min)
Column : LS~170STARCH 7.5 mmlI. D.x 30 cm
Eluent : Acetonitrile/H20 : 8/2
Flow Rate : 1.0 m{/min d
Fig. 12 The Separation of the Carbohydrates U .,A J

(TZB Methcd) . | |

0 10 20 (min)

Column : LS-310SIL 4 mml. D.x 30 cm
Detector : VIS 520 nm
Eluent : Acetonitrile/H20 : 8/2
Fig. 13 The Sei)aration of the Oligosaccharide
(TZB Method)
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DOPA DA

L Jo JU U

| | J

0 10 20 (min)
Column : LS-4100DS SIL 4 mml. D.x 30 em
Eluent : Phosphate
Detector : Fluorescence E,=360 nm E,,=460 nm

Fig. 14 The Separation of the Catecholamines

AT AT e VR LA MENEY Fig. 14 wid, =
TV AL2IRT I OB TE WA, Fofo
b OIRHTTETH B,

5. &bHv(c

SRV, RGH HLC #B 0B H-h, FoBlm
DI E, WHO—EEb 7, 7 3 8, Yo
AIE DT, A OoOWToIRELEEE 2 T W
Do

KIGE HLC i3, %< ofsyiatiodhn b
DEF OB R T 2 DTHRIENES THD, SHEY
ERIGHRHFERT 2 Z ik b, KiBcH@HI Mo s &
WfEIhs,

BRBICAPREZETT 210 h1 v BEERS ORI
TEBE, ABORES JOMERE 7 48— e
BOFRIES - LEF,

"4 573

1) FHEE, BHER R TS5EK#EI/ e~
74—, HEEEY A =T 47427, (1972).

2) WEHENR TS B ERkrs e~ 257 4
—1 (b¥O I #7109)”, MHilE, (1976).

3) D. H.Spackman, W. H. Stein and S. Moore ; Anal.
Chem., 30, 1190 (1958).

4) D. J. MaCaldin ; Chem. Rev., 60, 39 (1960).

5) A.G. Georgiadis and J. W. Coffey ; Anal. Biochem.,
56, 121 (1973).

6) E.Lund, J. Thomson and K. Brunfeldt;J Chro-
matog., 130, 51 (1977).

7) Gardell S. ; Acta. Chem. Scand., 7, 201 (1953).

8) Y.Takata and G. Muto ; Anal. Chem., 45, 1864
(1973).

9) J. Briickner ; Biochem. J., §0, 200 (1955).

10) H.Cheu et al. ; Carbohyd. Res., 11, 225 (1969).

11) K. Mopper and E. T. Degens ; Anal. Biochem., 45,
147 (1972).

12) F.T.Kissinger et al. ; Anal. Leff, 6, 465 (1973).

(56 )




