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Cholinesterase Ac tiv ity in Whole Blood

Enzymatic–Spectroscopic Method
First Ac tion 1991
Fi nal Ac tion 1995

(Ap pli ca ble to de ter mi na tion of cholinesterase ac tiv ity in whole

blood [0.1–2.0 mmole/mL/min].)
Re sults of the interlaboratory study sup port ing ac cep tance of the

method:
sr = 0.04–0.15; sR = 0.05–0.20; RSDr = 4.30–14.2%; RSDR =

6.99–19.3%

A. Prin ci ple

Whole blood is di luted with pH 8.0 phos phate buffer and an a lyzed 
by an en zy matic method with acetylthiocholine as sub strate. In
pres ence of en zyme, acetylthiocholine yields thiocholine + ac e tate.
Thiocholine is re acted with dithiobisnitrobenzoate to form yel low
re ac tion prod uct, thionitrobenzoic acid, which is mon i tored at

412 nm. Ac tiv ity is cal cu lated as mmoles of sub strate hy dro lyzed per 

mL of whole blood per min, mmole/mL/min.

B. Ap pa ra tus

(a) Spectrophotometer.—Set at 412 nm for as say (410 nm for
eval u a tion of spectrophotometer per for mance). Sin gle or dou ble
(pre ferred) beam, readable to 0.001 absorbance unit. With re cord ing 
de vice to mon i tor absorbance change vs time.

(b) Cuvets.—1 cm, op ti cal glass or dis pos able poly sty rene.
(c) pH me ter.—Readability 0.01 pH unit. Cal i brate ac cord ing to

man u fac turer’s in struc tions.

C. Re agents

(a) Ex ter nal con trol.—SeraChem® Level 1 Clin i cal Chem is try
Con trol Se rum (Hu man) (Fisher Sci en tific), or equiv a lent nor mal
se rum con trol. Per form 10 or more rep li cate de ter mi na tions to

es tab lish mean value. Ac cept able range is ±10% of that mean.
(b) Po tas sium hy drox ide so lu tion.—0.05M KOH. Dis solve 3.3 g

re agent grade (85%) KOH in suf fi cient wa ter to make 1 L.
(c) Chromate so lu tion.—0.0400 g K2CrO4/L 0.05M KOH.
(d) Phos phate buffer so lu tions.—All so lu tions must be at room

tem per a ture prior to pH ad just ment. (1) Dibasic so dium phos phate

so lu tion.—0.1M. Dis solve 26.808 g Na2HPO4×7H2O in wa ter and
di lute to 1 L. (2) Monobasic po tas sium phos phate so lu tion.—0.1M.
Dis solve 13.609 g KH2PO4 in wa ter and di lute to 1 L. (3) Phos phate
buffer, pH 7.0.—To 100 mL re agent 1, add suf fi cient re agent 2 (ca
150 mL) to ad just to pH 7.00. Keep so lu tion re frig er ated. (4)
Phos phate buffer, pH 8.0.—To ca 450 mL re agent 1, add
suf fi cient re agent 2 (ca 50 mL) to ad just to pH 8.00. Keep
re frig er ated for long term stor age. Warm to room tem per a ture
be fore use.

(e) Acetylthiocholine io dide (ATCI) so lu tion.—0.075M.
Dis solve 0.10835 g ATCI (Sigma Chem i cal Co. No. A 5751) in
wa ter and di lute to 5 mL. Keep frozen when not in use.

(f) Dithiobisnitrobenzoic acid (DTNB) so lu tion.—0.01M.
Dis solve 0.0396 g DTNB (Sigma Chem i cal Co. No. D 8130) in

ca 9 mL pH 7.0 phos phate buffer, add ca 15 mg NaHCO3, and
di lute to 10 mL with same buffer. Keep frozen when not in use.

D. Spectrophotometer Eval u a tion

Set wave length to 410 nm. Ad just absorbance to zero with wa ter
in both sample and ref er ence cuvets. Re move wa ter from sample
cuvet, rinse cuvet 3 times with ca 0.5 mL por tions of K2CrO4

so lu tion, and then fill cuvet with same so lu tion. Absorbance
read ing at 410 nm should be 0.186–0.210. If read ing is not within
this range, re check in stru ment per for mance be fore pro ceed ing and,
if nec es sary, recalibrate in stru ment ac cord ing to man u fac turer’s
spec i fi ca tions.

E. Prep a ra tion of Con trol and Test So lu tions

Pre pare hu man se rum con trol ac cord ing to man u fac turer’s
in struc tions. Di lute well-mixed whole blood 1:1000 with pH 8.0

phos phate buffer (buffer should be 22.0°–25.5°C): Di lute 10 mL

whole blood to 10 mL or 100 mL to 100 mL if 10 mL pipettor is not
known to be ac cu rate for blood. (Note: If air-displacement pipet is
used, fol low pro ce dure for vis cous blood.) Pipet 3 mL well-mixed,
di luted blood into cuvet. Pre pare sec ond cuvet iden ti cal to first to
serve as blank.

F. De ter mi na tion

All re agents must be al lowed to reach am bi ent lab o ra tory
tem per a ture be fore per form ing as say; ac cept able lim its are

22.0°–25.5°C.

Add 50 mL DTNB to each cuvet and mix well. Place one cuvet in
sam ple po si tion and one in blank po si tion. Set to 0 absorbance at
412 nm.

Add 20 mL ATCI re agent to sample cuvet only and mix well.
Fol low absorbance in crease over time. Al low 60-s de lay prior to
first read ing to en sure lin ear ity of re ac tion. Let re ac tion pro ceed
min i mum of 5 min and re cord A ev ery 60 s. Cal cu late change in A for 
each time in ter val. A/min should be con stant to en sure lin ear
ki net ics. Correlation co ef fi cient (r2) for plots of A vs time should be
0.95–1.00.

Run ex ter nal con trol in sim i lar man ner. Re peat as say if con trol
value is not within ac cept able range.

G. Cal cu la tions

Use lin ear por tion of re ac tion curve to cal cu late ac tiv ity.
Cal cu late A change/min as fol lows:

A/min = 
Final initial 

min

A A-

Cal cu late ChE ac tiv ity as mmoles/mL/min = A/min  ́73.53.

73.53 = 
1000

136 10 14. ´ ´
´DF

where 1.36  ́104M-1cm-1 = extinction coefficient of yel low an ion;

1000 = con ver sion from mmoles/mL to mmoles/mL; 1 = pathlength,
cm; and DF = di lu tion fac tor = 1000.

Ref er ence: JAOAC 73, 616(1990).
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