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ALMQUIST and Klose (1940) have 
•**• shown that one gram of dried alfalfa, 
5 micrograms of menadione, and 17 micro
grams of vitamin Ki are equivalent as 
sources of vitamin K activity for the 
young chicken. This relationship exists, 
however, only when the sources of vita
min K activity are administered orally in 
daily doses. Almquist and Klose (1939) 
emphasized that mixing in the feed drasti
cally reduced the apparent potency of 
menadione.They stated, "that 2-methyl-l, 
4-napthoquinone may be lost from the 
diet is indicated by the results of experi
ments in which it was added to the diet in 
a solution in ethanol, in Wesson oil, in cod 
liver oil, in methyl laurate, and in mineral 
oil. . . . The apparent activities of 2-
methyl-1, 4-napthoquinone were decid
edly greater in the cases of cod liver oil 
and Wesson oil and lowest in the case of 
ethanol; however, all values were far be
low the activity determined by oral ad
ministration. . . . " Almost all subsequent 
comparisons used the curative method in 
which the vitamin K source is given in in
dividual doses. 

Frost et al. (1956) found that when 
mixed in the feed the efficacy of Klotogen 
F was three times that of menadione in 

* The following abbreviations are used: 
Vitamin Ki is 2-methyl-3-phytyl-l, ^naph

thoquinone (Phytonadione, U.S.P., Merck). 
Klotogen F (trademark, Abbott Laboratories) 

is a complex defined as containing not less 
than 63% of menadione sodium bisulfite, 
U.S.P. 

maintaining normal prothrombin concen
trations in the blood of young chickens. 
This was an unexpected finding since 
there had been no clear indication of the 
superior efficacy of water soluble forms of 
vitamin K in chicks. These studies were 
also unique in assaying vitamin K as a 
component of the complete feed. More re
cently, Shelton et al. (1956) also compared 
menadione and menadione sodium bisul
fite as sources of vitamin K when mixed 
in the feed. They reported, "when the 
relative menadione content of menadi
one sodium bisulfite is considered, the 
efficacy of this form is approximately 18 
times greater than that of menadione.'' 

MATERIALS AND METHODS 

The vitamin K-low basal ration was a 
modification of the Animal Nutrition Re
search Council (ANRC) reference broiler 
ration (Frost et al., 1956). Menadione was 
omitted and beef tallow was substituted 
for 2% of alfalfa. Sesame oil (4.5 ml./25 
pounds of diet) was used as a diluent for 
the vitamin Ki and Klotogen F was pre-
mixed with limestone. All diets contained 
the same amounts of the diluents regard
less of the nature or amount of the addi
tion to the basal ration. The sesame oil 
was mixed with the molten tallow and this 
was mixed with the experimental diets. 
The additions to the basal ration are given 
in Table 1. 

One hundred fifty New Hampshire 
cockerels were obtained from a commer
cial hatchery. The birds were housed in 
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TABLE 1.—Comparative activities of vitamin 
K\ ana" Klotogen F 

Diet 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Vitamin 
Ki, 

mg./ ton 

22.5 
45 
90 

180 
360 

— 
— 
— 
— 

Klotogen 
F 

mg./ ton 

— 
— 
— 
— 
— 45 
90 

180 
360 

Avg. 3 wk. • 
wt., gms. 

231±16» 
229+ 9 
240± 16 
245±16 
226± 6 
261+14 
272+11 
247+ 8 
257+ 9 
247+12 

Avg. prothrombin 

Sec. 

41 + 2.52 

3 9 ± 1 . 6 
41 + 4 .2 
3 0 + 2 . 7 
2 4 ± 0 . 4 
22 + 0.6 
3 2 ± 1 . 3 
2 8 ± 0 . 8 
2 2 ± 0 . 5 
19+0 .7 

% o f 
normal1 

31 
33 
31 
46 
61 
70 
42 
50 
70 

100 

3 Nineteen seconds is taken as "normal." 
2 Sample standard error (Snedecor, 1956). 

brooders with raised wire floors. Water 
troughs were cleaned daily. All chicks 
were fed the basal ration for one week. 
The chicks were then weighed and 100 
chicks were selected from the middle of 
the weight range. They were assigned to 
ten equal weight ranges and one chick 
from each range was assigned to each of 
the experimental diets. After two weeks 
on the experimental diets final weights 
and whole blood prothrombin clotting 
times were determined (Frost et al., 1956). 

RESULTS AND DISCUSSION 

Tabulation of the data (Table 1) re
veals that Klotogen F is more effective 
than vitamin Ki in maintaining the 
chick's prothrombin. A plot of the recipro
cal of the prothrombin time against the 
logarithm of the vitamin Ki or Klotogen F 
added per ton of feed (Figure 1), shows a 
log-dose relationship. The anti-logarithm 
of the units between the two lines repre
sents the relative potencies (R) of the two 
substances. For Klotogen F and vitamin 
Ki, R = antilog 0.19=1.55. Therefore, the 
potency of Klotogen F is about 1.5 times 
that of vitamin Ki. By molecular compo
sition Klotogen F contains 33% menadi
one and vitamin Ki contains 38% menadi
one. When calculated on the basis of men
adione content, the activity of Klotogen 
F in maintaining prothrombin in the 
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TON OF VITAMIN K- LOW A.N.R.C. RATION 

FIG. 1. Log-dose relationship of the reciprocal of 
the prothrombin time to the logarithm of the milli
grams of vitamin Ki and Klotogen F added to each 
ton of vitamin K-low A.N.R.C. ration. 

chick is 1.7 times that of vitamin Ki. The 
vitamin Ki allowance recommended by 
the National Research Council (1954) is 
360 mg./ton (0.18 mg./lb.). It may be 
noted that this amount was not fully ade
quate in this test. 

SUMMARY 

The abilities of vitamin Ki and Kloto
gen F to maintain the chick's prothrom
bin are compared. The activity of Kloto
gen F is 1.5 times that of vitamin Ki. 
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IN A previous paper reporting experi
ments on 96 turkeys, Marsden et al. 

(1952a) identified fleshing and fat grades 
with variety and sex of roasting turkeys 
28 to 30 weeks old, and associated fat 
grade with juiciness of breast of the 
roasted birds. Alexander et al. (1948, 
1951a) published figures on yield of 
cooked edible portion of 73 turkeys, rang
ing in age from 8 to 289 weeks, as related 
to fleshing and fat grades, variety, sex, 
and age, and also to the cooking methods 
used. 

From 24 to 30 percent of turkeys mar
keted on, farms during 1950-54 were 
graded in compliance with regulations of 
the U. S. Department of Agriculture, ac
cording to information provided by the 
Agricultural Marketing Service, U. S. 
Department of Agriculture. Market grades 
for dressed turkeys of different sex and 
age classification are determined largely 
by plumpness of breast and degree of fat
ness or finish, although pinfeathers, proc
essing defects, deformities, and defects 

due to mismanagement also influence the 
grading. Since modern practices of mar
keting immature turkeys as fryer-roasters 
greatly extend the age range of market
able birds, new information is needed on 
feeding, management, and processing in 
order to promote the most efficient pro
duction of well-fleshed and -fattened tur
keys of excellent edible quality in each 
classification. The need for additional in
formation is pointed up (1) by dryness in 
immature turkeys marketed as fryer-
roasters, reported by Warren (1954), (2) 
by a cooking problem associated with lack 
of finish in very young turkeys noted by 
Stewart (1954), and (3) by variability in 
the degree of tenderness of turkey fryer-
roasters processed by latest methods as 
reported by the Western Utilization Re
search Branch (1955). 

High fat content in starting diets was 
recommended by Marsden et al. (1952b) 
on the basis of data on tenderness and 
juiciness of breast and leg of roasted tur
keys 16 weeks old. However, these in-
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