
samples containing various types of 
vitamin A. Liver and the powdered 
formula gave good replication of results, 
while the feed supplement containing a 
stabilized vitamin A (Rovimix) gave 
somewhat erratic results. This may be 
due to the method of sampling (8). 
Shaking the sample for 15 minutes 
with a single extraction appears to be 
satisfactory. 

Tests using the surface active agent are 
compared with tests with the unsaponi- 
fiable fraction (7), calculated as milli- 
grams of vitamin A per kilogram, in 
Tables I11 and IV. Results have been 
calculated from a standard curve and are 
not based on the use of an internal stand- 
ard. There appears to be a good cor- 
relation between the result for un- 
saponifiable fraction and that obtained 
from the surfactant extraction. 

Liver storage of vitamin A has at- 
tracted much attention, because bio- 
logical activity of vitamin A in foods can 
be determined in less time by measure- 
ment of liver storage than by rat growth. 
The surfactant extraction procedure is 
applicable to liver assay. It has been 
demonstrated that vitamin -4 can be 

readily extracted from liver without 
saponification, if the tissue is dried with 
anhydrous sodium sulfate prior to the 
ether extraction (7).  The surfactant 
extraction eliminates the need for drying 
the tissue. Phase separation is rapid 
and complete. 

The feed supplement samples listed in 
Tables I11 and IV are fortified with a 
stabilized vitamin A (Rovimix). The 
,40AC method of analysis (4) is satis- 

Table IV. Extraction of Feed 
Supplement Fortified with Stabilized 

Vitamin A and Containing 
N,N’-Diphenyl-p-phenylenediamine 

Calculated Measured Patency, Mg./Kg. 

Potency, 0% 0.25% 0.50%. 
Mg. /Kg.  DPPD DPPD DPPD 

67 . O  6 2 . 6  63 .4  6 4 . 3  
39 .6  4 0 . 7  42 .0  41 .1  
2 0 . 2  20 .2  1 9 . 3  2 0 . 4  

6 . 7  6 . 7  6 . 7  6 . 5  

Table 111. Comparison of 
Surfactant Extraction and 
Saponiflcation Procedures 
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700 X 
Vifamin A, Mg. /Kg.  Surfac-  

Surfac- tanf  
Sample 

Fortified pow- 
dered infant 
formula 

Unrap. tant Unsap. 

100 
98 

99 
99 

101 
106 
101 

99 
99 
98 

102 

105 
100 

98 

1 0 . 9  10 .9  
1 2 . 0  1 1 . 7  

1 3 . 2  1 3 . 0  
2 4 . 0  2 3 . 7  
37 .5  3 7 . 8  
45 .0  47 .7  
8 3 . 0  84 .0  

Chicken liver 
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Animal feed 
supplement 3 .45  3 .42  

8 .64  8 . 5 8  
24 .8  24 .2  
48 .0  48 .7  Table II. Replicate Vitamin A 

Estimations on Various Materials 
Animal feed 

premix Vif a m in 
A, 

Ms. /Ks,  

53 .4  
51 .1  
4 9 . 3  
48 .7  
5 1 . 6  
5 1 . 1  

1 2 . 3  
1 2 . 4  
1 2 . 5  
1 2 . 2  
1 2 . 2  
12 .1  

6 . 3 ~  
6 . 2 ~  
7 . 0  
8 . 3  
7 . 5  
6 . 7  
7 . 9  
7 . 6  
6 .7b  
7.OC 

126 132 
180 180 
210 205 

Abrorb- 
Sample ance 

Chicken livrr 0.1788 
0.1707 
0.1659 
0.1643 

Chicken livrr 0.1788 
0.1707 
0.1659 
0.1643 factory for many feedstuffs, but with 

some feeds the insolubility of stabilized 
vitamin A in organic solvents necessi- 
tates a different type of extraction (8). 
The extraction procedure described in 
this paper allows chromatographic sepa- 
ration of stabilized vitamin A in feed 
supplements. 

The presence of N,N’-diphenyl-p- 
phenylenediamine in feed supplements 
necessitates an additional purification 
step. As the stabilized vitamin A 
(Rovimix) is insoluble in organic sol- 
vents, and N,N‘-diphenyl-p-phenylene- 
diamine is soluble, a preliminary washing 
of the sample with ether can effectively 
remove most of the N,N’-diphenyl-@- 
phenylenediamine from the sample. 

Inasmuch as the vitamin A ester is 
eluted before carotene (4) and carotene 
is eluted before N ,  N’diphenyl-p-phenyl- 
enediamine (6),  vitamin A can be sepa- 
rated from N ,  N‘-diphenyl-p-phenylene- 
diamine if left in the ester form. The 
vitamin A can be extracted in the ester 
form by the above procedure. Results 
of tests of a feed supplement containing 
various levels of vitamin A and A7,N’- 
diphenyl-fi-phenylenediamine are listed 
in Table IV. These results were ob- 
tained by the experimental procedure. 

0.1723 
0.1707 

Mean SO. 9 
S.D. 1.69 (or 3.3%) 
S.E. 0.69 (or 1.35%) 
Fortified powdered 

infant formula 0 .325  
0.328 
0 .330  
0 ,323  
0 .323  
0 ,319  

Mean 12.3 
S.D. 0.148 (or 1.2%) 
S.E. 0.060 (or 0.49%) 

0.328 
0 ,297  
0.2656 
0 .314  
0 .303  
0.2656 
0,2756 
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Correction 
In the article on “Presence of Levo- 

glucosan in Cornstarch Hydrolyzates,” 
[Ough and Rohwer, J. AGR. FOOD 
CHEM. 4, 269 (1956)l Figure 2 contains 
an error. The labels for Hydrolysis 5 
and Hydrolysis 6 were reversed. 

Mean 7.1 
S.D. 0.690 (or 9.6%) 
S.E. 0.22 (or 3.1%) 

a Shaken 7 minutes. 
Shaken 20 minutes. 
Extracted three times. 
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