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Note 

Gas-liquid chromatography of vitamin A, alcohol and vitamin A, acetate 

Vitamin A and ils clcrivatives are rapidly degraded in the presence of light or a 

oxygen. This leads, in nmty cases, to cliikultics in the determination of vitamin A. 
I-Iowever, against reductive rcagcnts vitamin A is very stablel . Catalytic hyclroge- 
nation of vitamin A converts it into the stable compound pcrhydro-vitamin A (rcf, 2). 

In the csperimenls clcscribecl Ihc conditions under which vitamin A, alcohol 
and vitamin A, acctatc can be hydrogenated were clcterminecl. In addition, a gas- 
liquid chromatographic (GLC) method was clcvclol~ccl for the qualitative ancl quanti- 
tttivc cvnluation of the hydrogenation products of vitamin A, acctatc ad vitamin 
A, alc01101. 

.I 

A solution of vitamin 1\’ in gG% ethanol was prepared and an aliquot con- 
taining up to 25 mg of vitamin A was transferred to a x5-ml vacutainer tube. Five to 
ten milligrams of PtO, were adclcd as a catalyst and the volume was made to a total 
of 2 ml with gG”A, ethanol. The vacutainer stopper was put in place. A I&in, 2oG 
needle attacllccl to a three-way stopcock was inserted, through the vacutairier stopper. 
The air in the vacutainer was twice removed by vacuum and replaced with hyclrogen 
gas. A final hydrogen pressure o f 5 to IO ps.i. was used. The vacutaincr tube was 
then slinl~en until the reaction misturc was colourless (approx, 5 min) ancl subsequenlly 
allowed to stand at room temperature overnight. The following clay, 0.2 ml of gG”/o 
ethanol containing 4.2 mg of n~ctl~yll~eptadecanoatc was aclded as an internal stan- 
darcl to the tube containing hyclrogenatecl vitamin A. After mixing and permitting 
tllc 190, to settle, a portion of the supcrnatanf: was transferred to a storage tube. 
A measured amount (~,G,ul) of this solution containing the hydrogenation products 
of vitamin A, alcc~l~ol or vitamin A, acctatc was analyzed by GLC in a Benclis GC-2500 
equipped with a fla~nc ioniz:\tion clctector. A G-fk glass column ($ in, O.D.) was 
pacltcd with 5% OV-I cm acicl-washed and DhlCS-treatecl So-100 rtmh Chromosorb 
tV and operated isothermally at 230~~ Tlic inlet ancl transfer zone temperatures were 
240~~ Helium was usecl as the carrier gas at a flow-rate of 40 ml/min, Peak arcas were 
clcterminccl by the use of the clectron’ic cligital integrator Viclar. Autolab-6300. 

The absorption of vitamin A at: 325 iii/~ was used to monitor tlic reaction. The 
presence of tllc catalyst: without hyclrogcn dicl not cause any clecreasc in absorption 
over a period of 25 min. ‘I% hydrogenation was found to be slow nncl incomplete 
___-_I_ 

l Vitamin A, alcohol wns su~qdictl by I:. I~Ioffmwm-La Roclic LF: Co. Ltcl., BiW21, Switzcr- 
Inncl. Vitamin A, ncctntc was ~~urclwictl from Distilla.tion Products Inclurrtrics, Division of East- 
man Koclalc Co., I<ocllcstcr, N.Y., li,S,:\, 
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when less than 3 1xs.i. of hydrogen was used or when less than 5 mg of catalyst was 
present. With 5 to IO mg of catalyst and 5 to IO p.s.i, of hydrogen the absorption 
was zero within 20 min. Under these hydrogenation conditions two products are 
forrncd. One of the products, mol. wt. = zSo(l), is the same whether the com- 
pound is vitamin Al alcohol or vitamin A, acetate. The second product is tlic satu- 
rated alcohol, mol. wt., = 296(2), or the saturatecl ester, mol. wt. = 338(3), de- 
pending upon whether the starting compouncl was in the alcohol or acetate form. 
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The identities of the producb were contirmecl by use of a mass spectrometer coupled 
to a gas chromatograpl~. 

Gas chromatograms obtained under the conditions described above for the 
hydrogenation products of vitamin A, alcohol and vitamin A, acetate are shown in 

MINUtEI 

I:@ f . Gas chronintopram of liytlrogcn~~tion protluctw of vitamin .-\, i~lool~ol. SW text for cxplit- 
nation of I, 2 and intwnnl standnrcl (IS), 

Pig, 2. Gas chromatogrnm of hyrlrogcnntion proclticts of vitamin A, r\cctiLt.c. See text for cxph- 
nation of 1, 2 nncl 3# 
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Figs. I and 2, respectively. The peaks for compounds I, z and 3 are well separated. 
The fact that a small amount of compound z was detected in the chromatogram 
shown in Fig. z suggested that the vitamin A, acetate used contained a small amount 
of vitamin A, alcohol. 

The amount of the hydrogenation products from vitamin Al alcohol, repre- 
sented by their peak areas or by the sum of their peak arcas, incresscd linearly with 
increasing amounts of vitamin Al alcohol present in the initial solution (Fig. 3). The 

INITIAL VITAMIN A, ALCOHOL 
CONCENIPNION (ma !JW ml) 

Fig. 3. Initial vitamin A, alcohol concentration in rclntion to the amount of the hytlrogcnation 
proclucts I and 2 ancl the sum of both, mcnsurccl in rclntion to a constant amount of intornnl 
stnnclnrcl. 0, I-l-z/IS; 0, r/IS; A, z/IS. 

curves in Fig. 3, especially the one calculated using the sum of the peak areas for both 
hydrogenation products, inclicated that within the testecl limits there was a linear 
correlation between the initial concentration of vitamin Al alcohol and the amounts 
of hydrogenation products determined by GLC. 

The method described herein seems to be very suitable for the qualitative ancl 
quantitative determination of vitamin A1 alcohol and vitamin AL ncctate. 
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