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Cholinesterase in Blood

pH Method

First Ac tion 1992
Fi nal Ac tion 1995

(Ap pli ca ble for de ter min ing cholinesterase ac tiv ity in whole

bo vine blood, < 0.1–0.60 DpH/h.)
Re sults of the interlaboratory study sup port ing ac cep tance of the

method:
sr = 0.035–0.04; sR = 0.064–0.069; RSDr = 6.6–8.6%; RSDR =

10.7–17.3%

A. Prin ci ple

Whole blood is lysed with saponin to re lease cholinesterase
and pseudocholinesterase, and di luted in bar bi tal buffer. Lysed
blood is in cu bated with ace tyl cho line bro mide, which is hy dro lyzed
by cholinesterase and pseudocholinesterase, yield ing ace tic acid
and choline bro mide. Ace tic acid pro duced is mea sured by
mon i tor ing change in pH over 1 h. Cholinesterase ac tiv ity is

re ported as DpH/h.

B. Ap pa ra tus and Re agents

(a) pH Me ter.—Read ing 0.01 pH unit, with sin gle-junction pH
com bi na tion elec trode.

(b) Cer tified pH buff ers.—Com mer cial cer ti fied cal i bra tion
buff ers, pH 4.0 and pH 7.0.

(c) Ace tyl cho line sub strate.—0.11M (2.0%). Dis solve 2.00 g
ace tyl cho line bro mide in 100 mL H2O. Store, in 0.4 mL por tions, at

4°C (sta ble 1 week) or at -10°C (sta ble 1 year). 
(d) Saponin so lu tion.—0.01%. Dis solve 0.1 mL saponin in

1.00 L H2O.
(e) En zyme buffer.—0.02M so dium bar bi tal, 0.004M KH2PO4,

0.6M KCl. Dis solve 4.12 g so dium bar bi tal (con trolled sub stance in
the United States, see U.S. Code of Fed eral Reg u la tions 160.107),
0.55 g KH2PO4, 44.73 g KCl, and 28 mL 0.1M HCl in H2O and di lute 
to 1 L.

(f) Ex ter nal con trol specimen.—Ob tain sev eral hun dred mL
cat tle whole blood in hep a rin from an i mal(s) known not ex posed to

in hib i tors. Store at -10°C in 2 mL aliquots. En sure blood is not
in hib ited by 986.34 (see 17.4.04). Es tab lish mean cholinesterase
ac tiv ity us ing fol low ing method on 20 rep li cates. Ac cept able
ex ter nal con trol specimen has re sults within 2 stan dard de vi a tions of 
mean.

C. Cal i bra tion of pH Me ter

Cal i brate pH me ter, ac cord ing to man u fac turer’s in struc tions,
us ing cer ti fied pH 4.0 and 7.0 buff ers prior to pH mea sure ments.
Buffers must be room tem per a ture for cal i bra tion.

D. Pro ce dure

Di lute 1.0 mL heparinized blood to 10 mL with saponin so lu tion
in 17 ́  100 mm tube, and mix 10 s on Vortex mixer. Trans fer 2.0 mL
di luted test sam ple to 17  ́100 mm tube con tain ing 2.0 mL en zyme
buffer and mix on a Vortex mixer 10 s.

Pre pare blanks by add ing 2.0 mL saponin so lu tion to 2.0 mL
en zyme buffer. An a lyze one blank and one ex ter nal con trol
specimen/each 10 test sam ples.

Cal i brate pH me ter, mea sure pH of blanks, ex ter nal con trols,
and test sam ples. Re cord as pH1 for each, re spec tively. Rinse
elec trode with wa ter and pat dry be tween tests. Add 0.4 mL
ace tyl cho line sub strate to blanks, ex ter nal con trols, and lysed
blood. Im me di ately re cord time and mix on a Vortex mixer each
tube 10 s. Leave at room tem per a ture. Af ter ca 50 min, recalibrate
pH me ter. At 1 h, mea sure pH of blanks, ex ter nal con trols, and
lysed blood. Re cord as pH2 for each, re spec tively.

E. Cal cu la tions

Cholinesterase, DpH/h = pH1 – pH2

If DpH/h for blank is not zero, sub tract av er age blank value from

ex ter nal con trols and test sam ples. For lysed blood <0.1 DpH/h,
re port as <0.1.

Ref er ence: J. AOAC Int. 76, 899(1993).

ã 2005 AOAC IN TER NA TIONAL

2006 AOAC INTERNATIONAL


