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A Highly Sensitive Assay Method of Oxalic Acid in Human Plasma Using High
Performance Liquid Chromatography with Fluorescent Labeling Reagent
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An assay method for the plasma level of oxalic acid (OA) was developed by using
high-performance liquid chromatography (HPLC).

Low molecular weight carboxylic acids including OA were separated from interfering
plasma components by passing through ultrafilter (Centriffiow® CF 25, Amicon) and a
Sep-Pak® C18 cartridge (Waters), and OA was extracted with tri-n-butyl phosphate.

The OA in the organic layer was converted to a fluorescent substance by the
esterification with 9-anthryldiazomethane (ADAM). This reaction mixture was injected
into a HPLC apparatus with a fluorophotometric detector. In the experiment using
standard OA, a linear relationship was obtained in concentrations ranging from 0.2 to
2.0 pg/ml. The detection limit of this method was 0.1 zg/ml, and the coefficient of
variation was 2.0%.

The method developed in the present study is considered to be useful as a routine
assay method for the human plasma OA level.

Keywords——HPLC; oxalic acid; human plasma; 9-anthryldiazomethane; fluo-
rescent derivative
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#BERY HPLC FIeSf  SERSrFsossiiks < 75 7, LC-3A B, Mtk RF-530 B
O EREE R-111 Bl A/ L. Sep-Pak®C18 » — + V » < (Waters) (¥, ffiHANIC 2 % / — v 3ml LUK 5ml
LTS L.

55 AR D Nucleosil 5C8 (Nagel, 4.6 mmi.d. x25cm), BEAICT « + = b YK (7:3) RAW,
W 1.0 ml/min & Ufe. BOGRHLIBRIEE 254 nm, &K 412 nm CTfT - 7.

SEEROAERUTE v rmiE2ml kwy b Y 7 e —®CF25 (7 ¢ =) #AVTRAAE (10009,
30min) L, A% 1ml iz 7% NaHCO; #¥% 10 pl % inx < pH % 8.0-8.5 i L. Z OB A Sep-Pak®
CI8 — 1 U o S L, T 7 5 A Ekhotiae (8 mmi.d. X8 cm) \WHEE L, 6 M HCI 20 p % i 2 THg
# (pH 1.0—2.0) I L7, FV-n-7F kA7 -— b 0.5ml 0%, & 5T 3 s Lic. mOAHE
(1000x g, 10 min) %%, E@ 0.3 ml Z o EERREE D, 2 %7 — A 0.2ml, ADAM %K (3 mg/ml 7+ b
VI RS 0.1ml Ainx, BECH 2 BEREICIe. Jhoy . v EREER (0.2, 0.5, 1.0, 2.0 #g/ml)
Iml % FERECHEIE L, KIGHE Spl #EEks v< bt 79 7ICEAL, £0O ¢ — 7 @i X5 Biigsz i
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Fig. 1. Chromatograms of Human Plasma (A), Human Plasma Added with Oxalic Acid
(0.5 pg/ml) (B) and Human Plasma Treated with Oxalate Oxidase (C)

Peak 1; di-9-methylanthracenyl oxalate. HPLC condition is given in thc toxt.

D PYV-H-TFAFRAT 2 — FPTDOY o 7L ADAM L ORIEAED BB A & 7 — ), Bifg=F 1, =
£ =NVREOT b = b Y LORINS XA BB OWTHRE Lic. ZO8SE, 227 — VORI & 5 FIGEH
LML, PORSEES #INTAHZ E0Hbn b, 227 — RIS 30% ORNBEAO RIGER LT
(Fig. 2, A).

BOBERIZ ADAM REDEEETHS. Imacka H® ORdry . vEEEEL TIZ EEE D ADAM A%
(0.63%) H{EH LTk, ZOLEMETIYELC—27PEHBL, MEHOMED > o YBOEECILHTE
Toted, Mgy - vEE VS AR5 ADAM RiNE (BAREE, 0.01—0.1 w/v%) iwow T vinzt. +
DR, ADAM 0.05w/vZ% (> o 7 BRCK 5 & i) 200 %) DB TR ADK G E b (Fig. 2, B). Lk
DIERM B, ADAM RECEFTHTIMYRODMEC I > THEUBHEC — 7 2 BIVNE L Th - LA ER
AT, ADAM ¥hngE%x 0.05w/vs%s & L.

DU TRUGREEIC DWW THRE Lic. = A T ERIGIRER T 1.5—2.5 B Cc—ED v — 7 &4 57 L1 (Fig. 2,
C). LoT, =AT MERIEREIIERT 2 B & L.

MEDDL 2 7B TAF IS MORETE

Mg > - YBOREL e by v o v BB R T T 5 2 L L 0T ot Tiebh, b b IERR
ST TER 2 v 2 2 8%, 2 KORBEC/HT T, —HiIT o VEEMEEE (N~ ) v 7 — e v A 2) 504
(0.56 U/ml) % jnx 37°C, 30 RIS eic. MK 50 ul iz, REICEEL, O L. F0kEE,
Fig. 1l RiRLIcZ &L, v VBB LERABEREICOWTIL, Yo vBIBRC Y DML Ihict®d, ~ o
By = AT ALEHO LD LBEIND €7 ML Lic. Fice b iBHc LT > o v BRE %Y 1.0 2g/0.1 ml
RIS S8, DM UCHEE, Fig. 1 1OR LD &by o« YBORIEAERY >~ » vy = 2 7 A {bd
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Fig. 2. Effect of Methanol Concentration (A),
ADAM Concentration (B) and Reaction Time
(C) on Production of Di-9-methylanthracenyl
Oxalate
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TaBLE I. Recoveries of Oxalic Acid Added
to Human Plasma (1 ml)
Added Found Recovery C.V
(vg) (vg) (%) T
1.12
None 1.18 (1.15=0.028) — 2.43
1.16
1.13
1.33
0.2 1.34 (1.34+0.017) 99.08+1.26 1.28
1.32
1.36
1.62
0.5 1.63 (1.62+0.010) 98.34+0.58 0.59
1.63
1.61
2.18
1.0 2.15 (2.15+0.029) 100.00+1.37 1.37
2.16
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Fig. 3.

Enzymatic method

Oxalic acid concentration ( rg/ml)

Relationship between Proposed HPLC
Method and Enzymatic Method in Oxalic Acid
Concentration

a) Sample solutions used for enzymatic method were
diluted by 30 times.

M4 2ml W o g 0.4—2.0 pg ZWRINL, ERERIGEGCREIE, WEHELLCRT 5 EREY KD
7z. Table I iR L7 Z &< 98.34—100.0% L BITIsiERE N E bhi.

BRER

Voo VIRERER OBRE 02—2.0 pg/ml L RIGAERYO € -2 SO EREENEB DR (X=0.1855Y—
0.5994). HWHIRAL 0.1 pg/ml MEETH H, ATEEOLEEHIL 0.2—2.0 pg/ml DOEELIFH T 0.59—2.43%

(n=4) LRIFTH- 1.
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RECRYFCEBEEIND ¥ o VEEOSFICYE ST BEEERD LAY & OB W TS L.
BERB BB MBI, M > o v Bi% 20, 30 R OY 40 pg/ml Wied X 5z, Fo—HyBRE
CEDEDZEREKT 30 FEEFRLTARC I ) EB L. FOBR, Aiks BEEIT Y=1/30(0.95X+
0.57), r=0.9931  RIFIHEBAMES R Hhic (Fig. 3).
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