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Determination of lactic acid in human plasma by HPLC with
electrochemical detection
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High-performance liquid chromatography with electrochemical detection (HPLC-ECD) based
on the reduction reaction of quinone was used to determine lactic acid in human blood. The
peak area of the current signal (charge) was proportional to the amount of lactic acid, ranging
from 0.1 nmol to 40 nmol (r>0.999). Standard lactic acid at 10 nmol was determined ten
times with a relative standard deviation (RSD) of 1.18%. The detection limit (S/N= 3) was
0.04 nmol. The concentration of lactic acid in plasma collected from a volunteer after 14 hours
of fasting and 1 hour after eating a meal obtained by the present method were 1.26 mM and 2.32
mM, respectively. The RSD (n = 5) was 3.6% or less and the recovery was 94% or more. The
concentrations were identical with those obtained by a commercial lactic acid determination kit
(F-kit, DL-lactic acid), which a required ten-times larger sample volume than that for the present
method. The present method is useful for analyzing of the lactic acid for studying the circula-

tory system and a metabolism system.

Keywords : HPLC-ECD ; quinone ; determination ; lactic acid in human plasma.

1 %

B, mMPicBNT—DORA A+ > OEREE LTH
EL, ECERBORMER, M, K8, BETELVE VB
PO AKERESE (LDH) OFEHICE - T, Bxl=
AFCTIFRTFZUIYXILAFF (NADH) 2L b @
TSN TEAEIND)., ZDzo, MPOLERIBEILX, 4
BOBLETRELZRBLTWEEEZLATEY, BE
AER 1 RIREHR 2 EORECLEBHEMICL > THBEE R
T2, 37, HAOBEXBECREVEELRY, BR
F-REFRORER, EHREOHKEL LS.

MBEFOABRDOUEE R, BRLAVIHEI—RYT

il

HY, IDHIZE > THE L/ NADH DR Y HIET 5 UVE -

DIZH, AFEAF¥—+F (LOD) ERNVIF I ¥—F

T HRERKEEFE: 192-0392 EESBAEFHEZA
1432-1

(POD) XAV HHAEE, IRt - LTHVWLAT
WHBRBRBELR EAH BV,

1968 SEICE b IE, R—50r5 74 —2kB%/ >
DEMFRITHIC, MBEEOKEFICL > TRITATBEIA L
HBIERRWEL, 20BHRAECOHBBRER DAL
REND. 1994 FERHOIC L - T, BRIEIBROSREE
RIZ/TV—D—RKVBBERHCLELVY VA ) =K
ATHBIENRVESN, 201k, ¥/ Y OEREBT
RISz L7-BAEEFHB SN TETWAEY. fTY,
COFREZICH L-ERILEREEE RGO 757
4 — (HPLCECD) Tid, BiINTREICLoT, #
ROBENTHESE HPLC (HPLC-UV) (CHANT, Filk
1L EORERBORILERFE 2 KIBICBRTELE VD
FlEddy, BICCOREE BT hOESEEHE®ED S
FEERAWREE LAY, AL TR, mMBFOLBOER
DIDIT, RBHHELIIAECHECERELHESR

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

704 BUNSEKI

Fig. 1 HPLGECD system

(A) Block diagram of the HPLC-ECD system and (B)
Mixer; (a) mobile phase, 0.1 mM HCIO4; (b) quinone
solution, ethanol containing 6 mM VK; and 76 mM
LiClOs; (c) degasser; (d) pumpl (flow rate, 1.0 ml
min”"); (e) pump?2 (flow rate, 1.0 ml min Y); (f) sam-
ple injector; (g) column; (h) column oven; (i) elec-
trochemical detector (working electrode, glassy carbon
reference electrode, SCE; counter electrode, stainless
steel); (j) recorder; (k) polytetrafluoroethylene tube
(i.d. 0.5 mm); (1) polytetrafluoroethylene tube (i.d. 1.0
mm); (m) resin
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Fig. 2 Charge-potential curve of lactic acid

Conditions: spiked amount of lactic acid, 20 nmol;
mobile phase, 0.1 mM HCIOy; quinine solution, 6 mM
VKs and 76 mM LiClOs; column, Shodex Rspak KC -
811; flow late, 1.0 ml min ™"
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Fig. 3 Chromatogram of acid in human plasma with
NaF

HPLC conditions: column, Shim-pack SPR-H and
Shodex Rspak KC-811; applied potential, —0.7 V vs.
SCE; other conditions are same as in Fig. 2. Peaks:
1, HCI, phosphoric acid and pyruvic acid etc.; 2, HF;
3, lactic acid; 4, 3-methylglutaric acid (Internal stan-
dard); 5, acetic acid.
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Fig. 4 Chromatogram of acid in human plasma

HPLC conditions: column, Shim-pack SPR-H; Other
conditions are same as in Fig. 3. Peaks: 1, HCI, phos-
phoric acid and pyruvic acid etc.; 3, lactic acid; 4, 3-
methylglutaric acid (Internal standard); 5, acetic acid.
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Table 1 Lactic acid in human plasma

Content (n = 5) Recovery (n = 5)
Lactic acid/mM RSD, % Added/mM Recovery, % RSD, %

Plasma A Fasting 1.26 (1.25)* 3.56 1.44 98.7 3.34

After 2.32 (2.20)* 2.26 2.56 94.0 2.55
Plasma B Fasting 0.908 (0.919)* 3.69 0.829 92.2 3.46
+ NaF After 2.34 (2.28)%* 2.79 2.14 93.7 2.32
* FKIT (n=2)
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