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Development of Highly Sensitive Determination of Biogenic Compounds by High-performance
Liquid Chromatography with Pre-column Fluorescence Derivatization
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A sensitive fluorescent labeling reagent, 4-(5,6-dimethoxy-2-phthalimidinyl)-2-methoxyphenylsulfonyl chloride
(DMS-CI), for the determination of amino compounds in HPLC was developed. DMS-CI reacted with amino com-
pounds in the basic medium to produce the corresponding fluorescent sulfonamides (excition 318 nm, emission 406 nm
in aqueous acetonitrile) . When amino acids were analyzed using reverse-phase HPLC, the detection limits (signal-to-
noise ratio = 3) of almost all amino acids labeled with DMS-CI were less than 5 fmol/injection. DMS-CI was utilized
for highly sensitive determination of amino compounds in biological samples and HPLC methods for determination of
prolyl dipeptides, Pro and Hyp, in serum and urine, pipecolic acid in serum, taurine in plasma, and free and N-acetylat-
ed polyamine in urine were established. As these proposed methods are highly sensitive and reproducible and require
only a small amount of biological sample, they may be useful for clinical and biochemical research.
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Fig. 1. Labeling Reaction of Hyp with DMS-CI

DMS-CliZ k570U )L Y XRTFF K$E, Pro,
Hyp %0\ 3,4-57t RO-DL-70U > (NEEHEYE,
IS) DFFBR(LINGE, HHEMET, 70°C, 20 7T
STV L EETOU ORI F RE (12 fH),
Pro, Hyp & TN IS @ DMS &KL, EEEE (10 mMm)
-7 RZNUIRDOT ST MEMEER W
WitH% HPLC THltsh, ThEThHE—-OE—7
ELTHEM L (Fig. 2). BRI 1—5 fmol/
injection (S/N=3)T»h D, 7 OUJLIXRTF REH,
Pro & Hyp I3 E ICE S iz,

3-1. RO R Q5uD) ITISZMA, o-7
ZI)IV7IV5FE K (OPA) TAML/7ZD%, Bond
Elut C18 71 7 L& Fl W= M HIC X O QLB L,
70UV RTF R, Pro, Hyp XKUN IS % DMS-
Cl TiEERML L, HPLC THEEDHT L 7=

RidklzotilizEEnr0x b7 5 L% Fig. 3
WWRY. R 7OV OXRTF REEL T Pro-
Hyp, Pro-Gly & O} Pro-Pro [EE &Nz, RHiC
W32 O—HT I ) EERTHILEMNEENT
B0, Zhs@3Z 70U )P XTF RE, Pro KT
Hyp O Z2IET 2 2 ENFHEIND. LhL
BNS, OPALIIC KD —h7 2/ HE2HT 51
BMERAF T LD, ZRT7 I ) HEAETS

_b 17+18

T 1
19
2
£
5
Z -
£
ot
g
2
%
a
16
4 LL_____
T T T T T 1
0 10 20 30 40 50 60

Time (min)

Fig. 2. Chromatogram Obtained from a Standard Solution
of Prolyl Dipeptides, Pro, Hyp and IS (10 um, each) La-
beled with DMS-C1

Peaks, 1: Hyp, 2: Pro-Asn, 3: Pro-Gln, 4: Pro-Hyp, 5: Pro-Asp, 6: Pro-

Ser, 7: Pro-Glu, 8: Pro-Gly, 9: IS, 10: Pro-Ala, 11: Pro, 12: Pro-Pro, 13:

Pro-Tyr, 14: Pro-Met, 15: Pro-Val, 16: Pro-Trp, 17: Pro-Ile, 18: Pro-Leu,

19: Pro-Phe, b: Reagent blank.
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Fig. 3. Chromatograms Obtained from (A) a Standard Solu-
tion of Prolyl Dipeptide, Pro, Hyp and IS (10 um, each) and
(B) a Human Urine according to the Solid-phase Extraction
Method

Legend numbers except 20 (sarcosine) are as in Fig. 2.
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Fig. 4. Chromatograms Obtained from (A) a Standard Solu-
tion of Prolyl Dipeptide, Pro, Hyp and IS (10 uM, each) and
(B) a Normal Human Serum

Legend numbers are as in Fig. 2.
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Fig. 5.
Peaks, 1: IS, 2: pipecolic acid.
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Fig. 6. Chromatograms Obtained from (A) a Standard Solu-

tion of Taurine (5 uM) and (B) a Plasma Sample
Peaks, 1: taurine, 2: IS.
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Chromatograms Obtained from (a) a Standard Solution of Polyamines and N-acetylated Polyamines (5 uM each), (b) a Rea-

Peaks, 1: N-acetylputrescine, 2: N-acetylcadaverine, 3: N8-acetylspermidine, 4: N'-acetylspermidine, 5: putrescine, 6: cadaverine, 7: N-acetylspermine, 8: sper-

midine, 9: spermine.
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