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Zinc in Se rum

Flame Atomic Ab sorp tion
Spec tro pho to met ric Method

First Ac tion 1991
Fi nal Ac tion 1995

(Ap pli ca ble to de ter mi na tion of 0.6–6.0 mg Zn/mL an i mal se rum.)
Re sults of the interlaboratory study sup port ing ac cep tance of the

method:
sr = 0.05–0.07; sR = 0.07–0.39; RSDr = 1.2–11.4%; RSDR =

6.1–12.9%

A. Prin ci ple

Se rum is di luted with 0.03% aque ous Brij 35 and zinc is de ter mined 
by flame AAS us ing stan dard so lu tions pre pared in same ma trix.

B. Ap pa ra tus

(a) Atomic ab sorp tion spectrophotometer.—Equipped with
nebulizer as sem bly and 10 cm C2H2/air burner head. Flame lean
blue. Zinc hol low cath ode lamp op er ated with back ground
cor rec tion (Smith–Hieftje or D2 arc).

(b) Poly propy lene tubes.—Dis pos able. 7 mL, with caps.
(c) Au to matic pipets.—With dis pos able tips, de liv er ing 0.40 mL.
(d) Vol u met ric flasks.—100 mL. Rinse first with 20% HNO3,

then with wa ter.

C. Re agents

(a) Brij 35.—(Polyoxyethylene 23 lauryl ether.) 30% so lu tion
w/v. Di lute 1 mL to 1000 mL with wa ter to pre pare 0.03% so lu tion
for di lut ing sam ples and stan dards.

(b) Ex ter nal con trol.—NIST SRM Non fat Pow dered Milk 1549.

Cer tified (±95% con fi dence in ter val) con cen tra tion 46.1 ± 2.2 mg
Zn/kg. Dis solve 1.00 g in 50 mL H2O to pre pare Zn con cen tra tion of

0.92 mg/mL.

(c )  Zinc  s t an  dard  so  l u  t i ons . —(1 )  Stock  s t an  dard

so lu tion.—1000 mg/L. Ob tain com mer cially or pre pare by

dis solv ing 1.000 g Zn metal in 30 mL HNO3 (1 + 1) in 1 L vol u met ric 

flask. Di lute so lu tion to vol ume with wa ter. (2) In ter me di ate

stan dard so lu tion.—10 mg/mL. Di lute 1.0 mL stock stan dard

so lu tion to 100 mL with Brij 35 so lu tion. (3) Working stan dard

so lu tions.—Di lute 0.0, 1.0, 5.0, and 10.0 mL por tions of

in ter me di ate stan dard so lu tion to 100 mL with Brij 35 so lu tion to

pre pare so lu tions con tain ing 0.0, 0.10, 0.50, and 1.0 mg Zn/mL,

re spec tively.

D. Prep a ra tion of Test Solution

Thor oughly mix sera. Trans fer 0.40 mL of each se rum and

ex ter nal con trol so lu tion to sep a rate poly propy lene tubes. Add

2.0 mL Brij 35 so lu tion to each tube. Cap tubes and in vert sev eral

times to mix con tents. An a lyze one ex ter nal con trol for each 10 sera

or frac tion of 10.

E. De ter mi na tion

Use the fol low ing AA pa ram e ters: wave length 213.9 nm

(back ground cor rected); band width 1.0 nm; flame air–C2H2 (lean

blue). Op ti mize sys tem so that 0.50 mg Zn/mL stan dard so lu tion

pro duces re sponse of ca 0.200 AU. To do this, ad just as pi ra tion rate 

and burner ori en ta tion to max i mize sig nal.  Op er ate Zn lamp at

£1/3 max i mum rated cur rent to de liver op ti mum absorbance and

sig nal-to-noise ra tio.

As pi rate se ries of work ing stan dard so lu tions fol lowed by

ex ter nal con trol so lu tion. Re peat anal y sis if ex ter nal con trol is not

within range of 0.14–0.17 mg Zn/mL. As pi rate solutions and

ex ter nal con trol. Pre pare stan dard curve by plot ting con cen tra tion,

mg/mL, vs A and de ter mine con cen tra tion of solution. Di lute (1 + 1)

with ma trix so lu tion and reanalyze any di luted sera that ex ceed

stan dard curve. Mul ti ply re sults by 6 (or 12) to ac count for  di lu tion.

Ex press re sults in mg Zn/mL.

Ref er ence: JAOAC 73, 619(1990).

CAS-7440-66-6 (zinc)
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