
5.1.28
AOAC Of fi cial Method 980.36
Melengestrol Ac e tate (MGA)

in Feed Sup ple ments

Gas Chro mato graphic Method
First Ac tion 1980
Fi nal Ac tion 1988

A. Prin ci ple

MGA is ex tracted from aque ous slurry of sup ple ment with
hex ane, par ti tioned from hex ane into aque ous meth a nol, and then
from aque ous meth a nol into CH2Cl2. Af ter evap o ra tion of CH2Cl2,
dried ex tract is trans ferred to alu mina col umn with hex ane, and
eluted with CHCl3–hex ane so lu tion. MGA in eluate is de ter mined
by GC. MGA can be as sayed in cat tle feed sup ple ments con tain ing
0.125 mg/lb to 1.00 mg MGA/lb sup ple ment (0.28–2.2 mg/kg).

B. Ap pa ra tus

(a) Ex trac tor.—Liquid–liq uid (Ace Glass No. 6840-96 or
equiv a lent).

(b) Gas chromatograph.—Tracor Model MT-220 (re place ment
Model 540, Tracor In stru ments, Inc.) or equiv a lent, with 63Ni pulsed 

elec tron af fin ity de tec tor, 0.6 m (2 ft) ́  3 mm id glass col umn packed 
with 1% OV-17 on 100–200 mesh Gas-Chrom Q (Alltech-Applied
Sci ence Lab o ra tories, Inc.), and Tracor 1.0 mV re corder with chart
speed of 0.5 in. (12.7 mm)/min. Op er ating con di tions.—Linde
99.996% high pu rity nitrogen, or equiv a lent, car rier gas 50 mL/min;

purge, off; tem per a tures—in jec tor 235°C, de tec tor 300°C, col umn

225°C; de tec tor pulse height 60 V, pulse in ter val 300 ms, sen si tiv ity

80 ´ 10–11 AFS.
(c) Ro tary-evaporator.—Val ley Electromagnetics (One Wolfer

Park, Spring Val ley, IL 61362, USA) or equiv a lent, 976.36B(m)
(see 23.1.07).

(d) Chro mato graphic tube.—18 ´ 500 mm, fit ted with coarse
po ros ity fritted glass disc and Tef lon stop cock (Fischer and Por ter
Co., or equiv a lent).

C. Re agents

(a) Alu mi num ox ide.—Woelm acid, anionotropic, ac tiv ity
grade 1 for col umn chro ma tog ra phy (ICN Phar ma ceu ti cals or
equiv a lent).

(b) Cholesteryl chloroacetate (CCA) in ter nal stan dard

so lu tion.—(1) Stock so lu tion.—500 mg/mL. Dis solve 125 mg
(Aldrich Chem i cal Co.;  C7680-9) in 250 mL ab so lute

eth a nol–hex ane (5 + 95). (2) Working so lu tion I.—50  mg/mL. Pipet
10 mL stock so lu tion and di lute to 100 mL with ab so lute

eth a nol–hex ane. (3) Working so lu tion II.—5 mg/mL. Pipet 10 mL
stock so lu tion and di lute to 1 L with ab so lute ethanol–hexane (5 + 95).

(c) Medroxyprogesterone ac e tate (MAP) ex trac tion stan dard
so lu tion.—(1) Stock so lu tion.—2 mg/mL. Dis solve 200 mg
(Pharmacia & Upjohn, Inc., Kalamazoo, MI 49001 USA) in 100 mL
ab so lute al co hol (re quires over night shak ing). (2) Working

so lu tions.—16, 20, 30 and 60 mg/mL. Pipet 8, 10, 15 and 30 mL
aliquots stock so lu tion and di lute to 1 L with ab so lute al co hol for use
with 0.125–0.250, 0.250–0.450, 0.450–0.750, 0.750–1.00 mg
MGA/lb sam ples, re spec tively.

( d )  M e l e n g e s t r o l  a c  e  t a t e  ( M G A ) . — ( 1 )  S t o c k

so lu tion.—25 mg/mL. Dis solve 100 mg Ref er ence Stan dard
(Pharmacia & Upjohn Co., 100 Route 206 North, Peakpack, NJ
07977, USA, Tel: +1-888-768-5501) in 100 mL ab so lute al co hol.
Di  lu te  5 .0  mL to  200 mL with  hex ane .  (2 )  Working

so lu tion.—1.25 mg/mL. Di lute 10 mL stock so lu tion to 200 mL with
ab so lute alcohol–hexane (5 + 95).

(e) Gas chro ma tog ra phy ref er ence so lu tion.—CCA, 5 mg/mL;

MAP, 2.4 mg/mL; MGA, 0.125 mg/mL. Pipet 10 mL each CCA

(50 mg/mL) and MGA (1.25 mg/mL) and 4 mL MAP (60 mg/mL) and
di lute to 100 mL with hex ane.

(f) Sol vents.—Dis tilled-in-glass hex ane and CH2Cl2, pes ti cide
and gas chro ma tog ra phy grade (Burdick & Jack son Lab o ra tories, or
equiv a lent).

(g) Sol vent par ti tion so lu tion.—Mix 0.25% aque ous Na2SO4

so lu tion with meth a nol (30 + 70).

D. Ex trac tion

Grind dry test sam ples to pass 1 mm screen. Thor oughly mix test
sam ple and place ca 15 g test por tion, weighed to near est 0.01 g, into
ex trac tor, and pipet 10 mL ap pro pri ate ex trac tion stan dard so lu tion,
C(c), for level MGA be ing as sayed. Rinse test portion to bot tom of
ex trac tor with 30 mL H2O. Place mag netic stir ring bar in ex trac tor.
Fill to side arm with hex ane and in sert sol vent re turn tube in
po si tion. At tach ex trac tor to con denser and 500 mL re ceiv ing flask
con tain ing 100 mL hex ane and sev eral SiC boil ing chips. Ex tract
test por tion 3 h by heat ing re ceiv ing flask enough to have rapid

re flux (³20 mL/min) at con denser while stir ring vigorously. It is
im per a tive that re flux rate be fast enough to com pletely ex tract test
portion in 3 h. 250 watt Glas-Col heat ing man tle op er ated at 120 V
will do this. Con trol emul sions by reg u lat ing stir ring rate. Test
portion must be stirred vig or ously and con tin u ously. Up to 30 mL
ad di tional H2O may be added through con denser to aid stir ring
ac tion, if nec es sary. Let ap pa ra tus cool, set re ceiv ing flask aside, and 
trans fer ex trac tor con tents to 1 or 2 L sep a ra tor. Let phases sep a rate
clearly; dis card aque ous (lower) layer and trans fer hex ane layer to
2 L round-bottom flask and roto-evaporate just to dry ness. Dis solve
res i due in 100 mL sol vent par ti tion so lu tion, C(g).

E. Sol vent Par ti tion

Quan ti ta tively trans fer ex tract in 500 mL re ceiv ing flask to
500 mL sep a ra tor. Rinse 2 L flask with 100 mL sol vent par ti tion
so lu tion, C(g), into re ceiv ing flask and then quan ti ta tively trans fer
re ceiv ing flask con tents into same sep a ra tor. Gently shake fun nel by
in vert ing 15 times, let sol vent lay ers sep a rate clearly, and drain
lower layer into 1 L sep a ra tor con tain ing 200 mL CH2Cl2. Re peat
rins ing flasks, trans fers, and par ti tion ing with 3 or more 100 mL
por tions sol vent par ti tion so lu tion. Vig or ously shake com bined
ex tracts in 1 L sep a ra tor 15 s, let phases sep a rate clearly, and drain
lower (CH2Cl2) layer into orig i nal 500 mL re ceiv ing flask. Re peat
par ti tion into CH2Cl2 2 more times, us ing 40 mL CH2Cl2 each time.
Roto-evaporate com bined ex tracts to near dry ness. Re move re sid ual 

H2O with ³2 sep a rate ad di tions of 10 mL ab so lute al co hol and
roto-evaporate sol vent. Re move re sid ual al co hol with two 10 mL
por tions hex ane, roto-evaporating each por tion. Dis solve res i due in
10 mL hex ane.

F. Alu mina Col umn Chro ma tog ra phy

Pre pare col umn by slurrying 20 g alu mi num ox ide in CHCl3 and
trans fer with CHCl3 wash bot tle to tube, B(d), con tain ing ca 100 mL
CHCl3. While col umn drains, let alu mina set tle and add 5 g Na2SO4

to col umn while let ting CHCl3 slowly drain. Use ca 100–150 mL
to tal CHCl3 in this step. In this and fol low ing steps, it is im por tant to
let each por tion of sol vent added drain to top of Na2SO4 layer be fore
add ing next por tion. CHCl3 must con tain 0.5–1.0% al co hol. Rinse
col umn with 10–15 mL hex ane, fol lowed by three 50 mL hex ane

ã 2005 AOAC IN TER NA TIONAL

2006 AOAC INTERNATIONAL



washes. While col umn drains, quan ti ta tively trans fer ex tract to
col umn with four 10 mL por tions and one 75 mL por tion hex ane.
Dis card all washings col lected to this point. Elute MGA with five
50 mL por tions CHCl3–hex ane (33 + 67) sol vent, us ing each por tion
to rinse flask con tain ing ex tract; col lect 250 mL eluate in 250 mL
vol u met ric flask.

G. De ter mi na tion

Thor oughly mix col umn eluate and pipet aliquot for anal y sis as
fol lows: 0.125–0.250 mg MGA/lb (0.28-0.55 mg/kg), 40 mL;
0.250–0.450 mg MGA/lb (0.55-0.99 mg/kg), 30 mL; 0.450.750 mg
MGA/lb (0.99-1.65 mg/kg), 20 mL; 0.750–1.00 mg MGA/lb
(1.65-2.2 mg/kg), 10 mL, and evap o rate to dry ness in 50 mL

glass-stoppered round-bottom flask, us ing warm (45°–60°C) hot
plate or water bath and stream of N2 or air. When aliquot ap proaches
dry ness, add ca 5 mL ab so lute al co hol and evap o rate to re move
re sid ual H2O. Re peat ad di tion of al co hol if nec es sary un til aliquot

dries com pletely. Dis solve in 10.0 mL 5 mg/mL CCA work ing

so lu tion II, C(b)(3). In ject 3 mL each of test portion and stan dard into 
gas chromatograph op er ated as in B(b). Or der of elu tion, min: MAP,
4–6; MGA, 6–8; CCA, 8–11. Make sev eral in jec tions to achieve
re pro duc ible (<±5%) peak heights or ar eas de pend ing on type and
con di tion of gas chromatograph. It is im per a tive that GC re sponse
be lin ear. Check lin ear ity us ing MGA con cen tra tions 0.5 and 2.0
times GC ref er ence so lu tion, C(e), con cen tra tion (0.0625, 0.125,

and 0.25 mg/mL). Keep CCA con cen tra tion con stant.

H. Cal cu la tions

Cal cu late mg MGA/lb (mgMGA/kg) test sam ple:

MGA/lb, mg = R ´ R¢ ´ 1.25 ´ (250/mL aliquot) ´ (0.4536/W)

MGA, mg/kg = 
R R

W

´ ¢ ´ ´125 250. ( / mL aliquot)

where R and R¢ = peak height ra tios of MGA/CCA in test por tion and 

CCA/MGA in stan dard, re spec tively; 1.25 = mg MGA in 10 mL
stan dard so lu tion, C(e); 250 = mL eluate col lected; mL aliquot =
10–40 mL aliquot taken; 0.4536 = con ver sion fac tor to ob tain mg/lb; 
W = g test sam ple ex tracted. MAP is added to test portion prior to
ex trac tion to in di cate mag ni tude of ex trac tion ef fi ciency and
cleanup losses. Reassay test portions show ing <85% MAP re cov ery
af ter rea sons for low MAP re cov ery have been de ter mined.

MAP re cov ered, %

= R1 ´ R2 ´ 24 ´ (100/M) ´ (250/mL aliquot)

where R1 and R2 = peak height ra tios of MAP/CCA in test por tion

and CCA/MAP in stan dard, re spec tively; 24 = mg MAP in 10 mL

stan dard so lu tion, C(e); M = mg MAP added to test por tion; and
(250/mL aliquot) are de fined above.

Ref er ence: JAOAC 63, 425(1980).

CAS-2919-66-6 (melengestrol ac e tate)
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