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Introduction Results and Discussion

Fluorescence detection has been widely used as one of a practical detection method in HPLC analysis. It
enables the selective detection of fluorescent substances, with sensitivity that can be up to 1000 times SFC/UV VS. SFC/FL

greater than with UV detection. oV

Fluorescence detection can also be applied to non-fluorescent substances with the use of derivatization, _ ] 50 pg Detection limit [Analysis Conditions]
with many derivatization agents becoming commercially available in recent years. Therefore, this technique > R (5/N=21.3) (S/N=3) Column SFCpak DIOL-S (Jasco)
provides the advantages of highly sensitivity and selectivity to many different classes of compound, and £ uv 7040 fg (4.6 mml.D. x 250 mmL, 5 um)
broadens the range of applications in many industries. However, fluorescence detection has not been used ot FL 26 fg Mobile phase : CO, / methanol (90 / 10)
in SFC analysis due to the difficulty of developing a suitable high pressure flow cell. N Fetention Tme [ E'::I‘;"r;?]t‘:ezmp | i.OOQrgL/mm

We developed a fluorescence detector with a flow cell specifically constructed for operations at the high 10000 0.25 pg UV detection - 250 nm
pressures required for SFC. This fluorescence detector is included in our newer SFC system (SFC-4000 series). > (S/N=29.4) Approx. 300 times FL detection : Ex. 250 nm, Em. 402 nm
In this presentation, we will introduce an application for the analysis of several compounds using SFC I R superior to UV. Iangtt?;isszlrjme ;SH'E"Pa
separation with fluorescence detection. w00 '

0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
Retention Time [min]
Fig.4 Sensitivity of anthracene by SFC/UV and SFC/FL.

Experimental SFC/FL Applications

Appa ratus Polycyclic Aromatic Hydrocarbons (PAH)
Figure 1 shows the JASCO SFC system equipped with UV/Visible (UV) and fluorescence (FL) detectors used : "
_ : . , o , . [Analysis Conditions]
in this experiment. Figure 2 also shows the schematic diagram of this system. This system enables method 30000 o _
: Ivsi b : g | bile bh d col 1 UV Column : 2-Ethylpyridine (Princeton)
scouting analysis to be performed on several mobile phases and columns. - (4.6 mmL.D. x 250 mmL, 5 um)
Figure 3 shows the structures and differences between a conventional and novel fluorescence detector E ' 2500 pg each Mobile phase : CO, / acetonitrile (gradient elution)
flow cell. We developed a unique quartz flow cell design and structure for use with high pressure (up to 20 % oo0] Flow rate : 3.0 mt/min
MPa). The outer surfaces of this flow cell are coated with aluminum, and provides high collection efficienc ) 5 2} e column temp.: e
. ’ P g y Y Aﬂ 78 910 11120314 4o 4. Back pressure : 15 MPa
of fluorescence by functioning as a reflector. o e Injection volume : 5 plL
00 20 4060 88 00 [mﬁjo 140 160 180 200 Sample : 16 mixture of PAH in acetonitrile
30000 ‘
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COzdc.JIfgllveryI/ pump : PU-4380 20000 - " 25 pg each o9 S0 o9
- .- e MO_ Tier solvent . *1 . % 24 1. Naphthalene 2. Acenaphthene 3. Fluorene 4. Acenaphthylene
B delivery pump:  PU-#180 (with SV*7, LV*2 and MX*3 unit) 5 10000 - (non-fluorescent)
- Autosampler : AS-4350 I OOO o O’O ‘O
), D - Column oven: C0-4069 (with 2 switching valve unit*?) 0 1 (O~ \ OO
| eI Detector 1 : ““‘4010 (Wlth Analytical ngh Pressure ceII) 0.0 2-6220 4.0 6?-,25 Sé?entionl'?'i'r?‘le [mlir?]:o 140 160 180 200 5. Anthracene 6. Phenanthrene 7. Fluoranthene 8. Pyrene
@& Detector 2 : FP-4020 (with Analytical High Pressure cell) Ex. [nm]* | 270 |V¥|2s0|284|¥|270 | 280|300 295 |
L . BP 4340 Em.[nm] | 330 [4[370|467|4|400 | 410  [500 | 410 | O ‘O OO’O
l " Back pressure regulator : bF- 315 390 + 2150 UV wavelength OOO OO ) OO.
l & Chromatography
@ data system : cnrom“n“ “erz FL detection limits : 0.17-4.7 pg 9. Benzo[a]anthracene 10. Chrysene 11. Benzo[k]fluoranthene  12. Benzo[b]fluoranthene
j ~ | ' (20-400 times superior to UV) O
*1Stop valve unit *2 Solvent switching unit ‘O “
*3 Mixing unit *4 10 position-11port valve unit _ _ OO‘ ‘O‘ OO
Fig.5 Measurement results of 16 mixture O
Flgl The JASCO SFC system ( E’W[Mﬂ Of PAH by SFC/UV and SFC/FL 13. Benzo[a]pyrene  14. Dibenz[a,h]anthracene 15.Indeno[1,2,3-cd]pyrene 16. Benzo[g,h,i]perylene

Vitamin E (a, B, v, 6-Tocopherol)
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6 13 : : : _
12 1: CO, c.y.llnder saooo| UV — v o Column: SFCpak NH2-5 (Jasco)
| = > 2 : Modifier solvents — 50 ng/uL 10000 | — Corn oil (4.6 mml.D. x 250 mmL, 5 pm)
- 14 3: Solvent switching valve _ - i;j:tL i} Mobile phase : CO; / ethanol (93 /7)
4. CO, delivery pump §1ooooo- z Flow rate : 3.0 mL/min
. - : 2 £ 000 4 Column temp.: 40 °C
5: Modifier solvents delivery pump g £ a BY 5 .
6 Stop valve = ] A AAA UV detection : 295 nm
: ) p _ @ By g FL detection : Ex. 295 nm, Em. 330 nm
7 Mixing unlt. 0 A AA A o——4—~/"\- N Back pressure : 15 MPa
8 : Preheat coil 0.0 20 Fz{f.(g t" T_s'.o[ '_] 80  10.0 0.0 20 :-2 . T_6-0[ o 80 100 Injection volume : 5 uL
9: Autosampler wsoono] | s EL 5 Sample : * Isomer mixture of tocopherol
10 : Column oven 10000 - in hexane/ethanol (90/10)
(with 2 switching valve units) _ _ y » Corn oil 10 mg/mL
11 - Columns > 100000 y 2 t in hexane/ethanol (90/10)
) 12 : UV/Vis detector g B ” & 5000 - k ﬁ “ h A L (filtration with 0.45-pum membrane)
13 : Fluorescence detector ¢ \N\»A-A—\A .
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Fig.2 Schematic diagram of the SFC-UV-FL. 14 : Back pressure regulator o A AL oV S HO o on o —
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Fig.6 Measurement results of isomer mixture of FL detection limits : 0.19-0.96 ng il I
tocopherol by SFC/UV and SFC/FL. (2-5 times superior to UV except for a-tocopherol)
Rectangular tubular shape of conventional FL flow cell Quinolone Antibiotic
F
Flow-OUT Mechanical stress is focused at o000 111/ F ’ [Analysis Conditions]
the corners causing a fracture. O N |
t 10000 | HN\‘) I A Column : SFCpak C18T-5 (Jasco)
/ 3 0 (4.6 mml.D. x 250 mmL, 5 pum)
<<>> \ ‘§ > _ _ Mobile phase : CO, / methanol with 100mM ammonium
ﬁ £ 20000 - 1. Orbifloxacin acetate and 0.1% diethylamine (gradient elution)
i Ka = T . Flow rate : 3.0 mL/mn
ﬂ 0 | E Column temp.: 40 °C
Excitation light N Emission light 00 1.0 20 3.0 c.f.o '. 5.0 '. 60 7.0 8.0 [ °f UV detection : 290 nm
o ) Retention Time [min] H.C '\O Z FL detection : Ex. 290 nm, Em. 450 nm
FL i Back pressure : 15 MPa
Flow-IN Pressure applied to flow cell _ 2. Enrofloxacin Injection volume : 5 uL
s Sample : 3 mixture of quinolone antibiotics
Z 2 5 Y NH (Orbifloxacin, enrofloxacin, and ciprofloxacin each 5
£ 20000 - N N pg/pL in methanol)
Cylindrical shape of novel FL flow cell* oJ ............. 0 0O FL detection limits : 25-122 pg (4-14
00 1.0 20 3£eten:(.)(:] TimSéO[min?.O 7.0 8.0 3. Ciproﬂoxadn tlmes Superlor tO UV)
Emission light No mechanical stress focus point provides a
good mechanical structure against high Fig.7 Measurement results of 3 mixture of quinolone antibiotics by SFC/UV and SFC/FL.
pressure.
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. [ Conclusion

® We developed a fluorescence detector with a flow cell specifically constructed for operation at the high

\ = N
| \Z | Pressure applied to flow cell pressures required for SEC
Sealing Cylindrical flow cell
Window

(cell volume: 12.7 pL) ® SFC/FL provides highly sensitive detection (from fg to pg) for fluorescent substances, compared to UV/Visible

Excitation light ]
g

detector.
@ ) “Patent No: US 9,267,887 ® SFC using fluorescence detection will open the door to new applications fields.
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Fig.3 Structures and differences between the conventional and novel fluorescence flow cell.




