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Automated fluorometric determination of pyruvate and lactate in
plasma using immobilized pyruvate oxidase and immobilized

lactate oxidase in column form

Masaki IKEMOTO, Masayoshi TABATA

ABSTRACT: A highly sensitive method for the automated fluorometric
determination of pyruvate and lactate in human plasma using immobilized
pyruvate oxidase and immobilized lactate oxidase in column form that does
not require a blank correction is described. The method was based on the
fluorometric determination of hydrogen peroxide formed by the action of
pyruvate oxidase or lactate oxidase. Since the addition of sodium chloride to
the recipient solution improved the dialysis rate of pyruvate by approximately
three times, this method did not require a blank correction for the constituents
that occurred in the fluorescent reaction. The present method was found to
give perfect linearity of the data up to 0.4 mM for pyruvate and 8 0mM for
lactate with satisfactory precision, reproducibility and accurate reaction re-
coveries. The immobilized enzyme reactor unit showed good operational
stability for a 5-week period, during which time it was repeatedly used for
analysis over 2000 times. The results correlated satisfactorily with those
obtained by well-established chemical and enzymatic methods.
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1) pyruvate+Pi*' 4O, ﬁpgg}&—gz,ﬁ

acetylphosphate + CO;+ H,Op*3
2) lactate+0O; LOX | pyruvate +H2z0;

3) Hz02+homovanillic acid peroxidase

fluorecent substance-+H;O
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2. @ E
1) vk vEEF +v a2 —+ (EC 1.2.3.3, 509
U/ml, Bacteria, {3 f15% &, Fi0)
2) HEA v 4 —+(EC11.1.27,18.0U/mg,
Pediococcus sp., HEREE, HiE)
3) a4 Fvg—+ (EC 1.1.1.17, grade I,
117U0/mg, EET 4, HE, KB
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7 H10MyAT ACED EY e v BIEDT 0—F ¢ — F & RER
(O) 5B VBT VT I KIBETRE LU vy v BRERER
(@) EBFKTHE Ly vEEEEY

(PH7.0) hiZEE W40 Licss, %3

71 AEERE BB (5),

6. BMEROEHRKTFI7a—F y—t
S5HBEMBTNT I VIREL XUOREKICHE

BLTOREEREROTEIE VERRUIALE

OBREHMOBERMEEZRT Uic, B, wWTh

DEERICEHNTS 5mM  F T+ cESH

Table 1 Reproducibility and precision of pyruvate
and lactate determination

concentration coefficient of variation (%)

(mM) within day  day to day
Pyruvate
Sample [I] 0.1 1.7 2.0
Sample [1I] 0.25 1.4 1.9
Lactate
Sample [I] 1.0 1.9 2.2
Sample [II] 4.0 1.5 1.8

e vyBELULBORKBEEERL SUICAE
HREEAE 77— vfigm 288 E LTHEY, H104
27 2 2RORE U, RESMEII30EE
REE»S, AEEEMEROOMERMELZEN
ZNOEEZHNTIT - ERELSRDI,

BB LI, ©LEYBICBWTIIS %M
BTVT I VERBKEKETDA 0.4mM FTE
BHEERA L (6, 7).
7. HABLUAZHERMK
BEESIUVEREOCAIVE YEES XUARES
AU VFEEARACTERS JUCHEFER
ZBat L, BLICRTHEREER,
8. [EIXEERICDOWT
FT=FEIRICHL 2mM vt vl &
U 40mM e 1 ZOBSICHAMLK 1 04
Py R a8 OTHRNERRRZT -7, ©
WE VEE, FLEILIC96~8B DR EET,
9. fMuDOEEREE DM
HARBEARBEZEDOREZANT, A&
& LDH (FiE) 2R W7-ftkit & OMEE
HlUZ vabErvBBsIUABICHLT, @E
B2, #h£Fh y=0.97-+0.001, y=1.03x
—0.1, HBEF/ER, #hEhr=0.99, r=
0.984 TH-7- (X8),
10. BiWEBLUZOMOE
TARANE VEE, BRBEISNVETFA Y, RE,
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n=40
r=0.996
018 | y=097-x+0.0015
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0 008 016
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g 4 | r=0984
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Seye
D28, |
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O 7 3 4
Lactate (mM)
LDH-UV Method

B8 RKIFHEEEERO & EEBESRE & OHE

JVUTF VY, J LT F= 20 TERSRE
OEBCHTIRFTZR L OO Y A7 4%
WTiT»72, ZDRER, BB VEF4 v,
R, 7v7Fv, 7v7F=vid, #hZFh
100 mg/dl, 20 mg/dl, 20 mg/dl, 20 mg/dl ¥ T
FEBHDONIE Tk, TRaNE BT
B LTI, 10 mg/dl DEETHRS BOEDEE
2B Z 1,

EB L L URER

e vEER, B MIETICEE UhEEY
TIHEDK200D 1 TEDIERMER I, 0.03
~0.10mM TH 3z, RE->TELVE YEDOHIE
2, BREOAERELD LD BREOSOAIE
FhpshETH B, #EkD LDH Rl
FHR, YV INVEIEBEEETH -
TR RBROERICXDE( L NADH 0%
MmEAAET S HETS, MRy v I E
BEWTE, T VIEERTHUELTECE,
WOEREST TR OENSREANRD - T,
TxDFEL, M1O7a—44 T 5 50K
FTEHIRF DALY vEEE I UNE A
FAT5A4Y —-THENTT K, BEXISERE
U7c O FERERAIRIS D FIR & 712 2 KEH DI E
PEEGRETLEEDICERERICIBOEUET
Wibr vV wvarfmdscsickd, M
eV E vEDBITREN3IMBICEDIT &I

KT Uiz, ZD7cORBIMDERICR S/ En
D75 v 7 ESHSNICIZIEBRICERT S C
EWHEEE IS o7, —HABICELTIR, O
LI SBERHRRE T, COMROEL
HH& LTI, PH 26.5TRICEBELTVWA Y
WE VD, ZEWOF ) a4t DIEE
WICBPNE L EELURBED FRICL B
BB ~OEB|HHRICEIZEDEEZ SN B,

VI B AR, Y SR ERERDI0S
DIYUTFTTS, LoENNICT S v F vy
ANVBPBETIEOERBHMEFETH S, T,
VR & 60~80/hr & ERE L, HEMH
N#EL JOMOBEREEEOHBLHABE TS
5bDTHb, SBICARNL, BESHDHK
ket v, B2~ cfllE LIz,

EBRICIZ2 F v YA NVDOBIEHZERETH
ere VB, BE—EDY V7Y v 7' TH
RIZHETE 2 EbREBFETH 5,
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