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ABSTRACT 

Three nutritional studies wit h laying hens and two organoleptic 
evaluations of the eggs produced are reported. Diffe rent combinations of 
soybean, tuna and meat meals were evalua ted using laying intensity and 
uti lization of feed as criter ia for comparison . In all studies the groups 
receiving a combination of equa l parts of tuna and soybean meals laid 
eggs as well or better than the groups fed otherwise . A decrease in overa ll 
performance resulted as the level of meat meal was increased. 

Organolept ic evaluations showed no differences in the odor of freshly 
broken uncooked eggs or the fl avor of hard-boi led eggs representative of 
the diets tested . T he results indicate that in practical-type laying diets 
with levels as high as 18% tuna meal, the only factor that may limit its 
use is its cost when compared to that of soybean meal or of any other 
suita ble substitute. 

INTRODUCTION 

Morassi et al. (5) reported good growth wi th broiler chi cks when the 
protein supplement fraction was composed of equal parts of tuna 
fishmeal and soybean meal. Similar resu lts were reported (6) with chicks 
of a laying strain. These results confirmed in general those of Bender and 
Haizelden (1), Clark et al. (2) , March et al. (4), Summers et al. (8) and 
Waldroup et al. (9). 

T he objectives of the study herein reported were to determine t he 
optimum com binations of tu na fishmeal, meat meal wi th bone, and 
soybean in laying diets with regard to laying rate, egg quali ty, and feed 
uti liza t ion. 

MATERIALS AND METHODS 

Different combinat ions of tuna fish meal, meat meal wi th bone, and 
soybean meal were evaluated in three studies conducted at the Lajas 
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Substation. Product ion and feed utilization by Leghorn hens were used 
as cri teria for comparison. Two organoleptic evaluations of the eggs 
produced in two of the studies are a lso reported. 

In the fi rst study, an unrestricted random design with fi ve treatments 
replicated three times was used. Each replicate consisted of 25 hens 
housed in a floor pen 4.55 x 4.55 m . 

In the second and third studies, a complete block design wit h five 
treatments, replicated 12 times, was used. Each replicate consisted of 
one hen housed in an individual wire cage. 

T he basal diets used in these st udies are described in table 1. 
Two organolept ic evaluations of eggs representative of the hens 

TABLE !. - Composition of the basal diets used during the laying studies 

Ingredients Study 1 Study 2 Study~ 

% % % 

Corn, dent No. 2, ground 79.2 75.4 76.2 
Combina tion of protein 18.0 18 0 18.0 

sou rces 
Dicalcium phospha te .0 1.5 1.0 
Limestone, ground 2.0 4.3 4.0 
NaCl .5 .5 .5 
Premix 1 .3 .:3 .3 
Crude protein, calculated 15.59 15 09 15 05 
Calcium, calcula ted 1.522 2.76 2.71 
Phosphorus, ca lcu Ia ted .64 .89 .90 

1 Conta ins 0.0009 vi tamins AID, (500,000/100,000 IU/g); 0.0002 riboflavin; 0.0006 
niacin ; 0 .0250 manganese sulfate (75%); 0 .0780 terra mycin (6.5 g oxytetracycline, and 6.5 
m g vitamin B,/kg) . 

2 Oyster shells were offered free choice in all diets of study l to com plement the 
mini mum requ irements of the hens . 

receiving t he experimental diets in studies 1 and 3 were conducted by a 
tra ined panel, following t he methods described by Kramer (3) . T he 
criteria used for evaluation were t he odor of raw eggs and the flavor of 
soft boiled eggs. Poached eggs were omitted, because they are not 
com monly eaten in P uerto Rico, even though they are more sensit ive for 
off-flavor and odor detect ion by a trained panel. Eggs were stored under 
refrigeration . T he t ime between laying and panel eva luation never 
exceeded 7 days. 

RESULTS AND DISCUSSION 

The results obtained in the nu t rit ional studies are shown in tables 2 
and 3. They demonstrate that a combination of about equal parts 
soybean and tuna meals produced the highest laying intensity and 
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efficiency in studies 1 and 2. In study 3, it was similar to that obtained 
with a commercial feed used as control and with the diet having 6% tuna 
fishmeal and 3% meat meal. The resu lts obtained in these studies are in 
general agreement with those obtained with growing birds of broiler and 
laying strains (5,6). 

The panel evaluations are presented in tab le 4. They show tha t eggs 
from a ll die ts were acceptable from the odor or taste standpoint. No fishy 
or off-flavors or odors caused by diets conta ining levels as high as 18% of 
locally produced tuna fi sh:.'eal were detected. The relative cost of tuna 
fishmeal is t he only factor that may li mit its use in com mercial laying 
diets. 

TABLE 2.-Auerage egg production and utilization of feed for laying studies conduc ted at 
Lajas Substation 

Diet Percen t com position of prole in sources Production Feed convers ion 

No . Soybean Tuna Meat Laying ra te ' Lb (eed/doz eggs 

Study 1-From Octob er to May 1966 
1 9 9 0 67.0A' 3.51A 
2 0 9 9 63.2AB 3.66A 
3 18 0 0 62 .3AB 3.67A 
4 0 18 0 63.9AB J.49A 
5 9 0 9 59.6AB 3.68A 

Study 2-From February io June 1967 
1 9 9 74.7a' 3.24a 
2 6 12 72.9a 3.28a 
3 12 6 72.8a 3.27a 
4 0 18 65.0a 3.67a 
5 18 0 67.3a 3.48a 

'Percent laid during the experimenta l period expressed as 2-oz eggs. 
2 Means followed by the same capital letter are not significa ntly differen t at the P= .01 

level; small le tter at the P = .05 level. 

TABLE 3.-Average egg production and utilization of feed fur lay ing study :1 conducted at 
the Lajas Substation from M ay to October 1968 

Diet Percent com position of protein sources Egg Production Feed conversion weig ht 

No. Soy bean Tuna Meat Oz Lay ing rat e' Lb feed/doz eggs 

Commercia l diet 25.8 68. 2A' 3.46a 2 

2 9 6 3 24.3 6.5 .2A 3.53a 
3 9 9 0 24 .8 64.9A 3.43a 
4 9 3 6 24 .3 60 .48 3.69b 
5 9 0 9 23 .7 54.08 3.99b 

'Percent laid durin g- the experimental period expressed as 2-oz eggs . 
2 M ea ns followed by the sa me capital letter are not s igni fi can t ly d ifferent at t he P= .01 

level , while those with the same sma ll letters are not different at the P = .05 level. 



PROTEIN SUPPLEMENTS FOR LAYING HENS 629 

TABLE 4.- Panel evaluation of eggs from hens fed diets containing different combinations of 
tuna fishmeal, m eat meal with bone, and soybean meal' 

Protein source Diet 1 Diet2 Diet 3 Diet4 Diet5 

EVALUATION 1' 
Soybean( %) 9 0 18 9 0 
Tuna (%) 9 9 0 0 18 
Meat(%) 0 9 0 9 0 

Average odor score (n = 14) + l.la' +l .la + 1.1a + l.Oa + 1.1a 
Average f1avor score (n = 14) + l.Oa + 1.1a + .9a + 11"1 + l.Oa 
EVALUATION 2' 

Soybea n (%) 9 9 9 9 
T una( %) 9 6 3 0 Commercia l 
Meat (%) 0 3 6 9 diet 

Average odor score (n = 13) + 1.2a +1.1a + 1.2a + 1.2a + 1.3a 
Average flavor score (n = 14 ) +.6ab + l.l ab + 1.4a +.8a b +.5b 

'The scale used was: Very acceptable + 2; acceptable + 1; questionable 0; slight ly 
unacceptable - 1; not acceptab le - 2. 

2 Conducted on .v1ay 12, 1966, from eggs produced in s tudy 1 described in tab le 2. 
3 Means followed by the same letter or letters are not significantly diffe rent at the P = .05 

level. 
'Cond ucted on October 22, 1968, from eggs produced in study 3 described in tab le 3. 

RESUMEN 

T res estudios de nutrici6n se llevaron a cabo durante el perlodo de postura en los 
que se evaluaron diferentes com binaciones de hari nas de soja, atun y carne, usando Ia 
intensidad de postura y Ia ut ilizaci6n del alimento como criterios de evaluaci6n. Tam ­
bien se llevaron a cabo dos evaluaciones organolep t icas de los huevos en dos de los 
estud ios. 

La combinaci6n de partes iguales de harinas de atun y soja produjo en general los 
resultados mas sat isfactorios. Segun aument6 e! nivel de harina de carne en las d ietas 
baj6 Ia producci6n y se ut iliz6 el alimento en forma menos efi ciente. 

En las evaluaciones organolept icas, los paneles no encontraron diferencias significa­
tivas en el sabor de los huevos duros, hervidos en agua, ni en el olor de huevos frescos sin 
cocina r. Esto demuest ra que, en dietas comerciales para gallinas ponedoras que contengan 
hasta 18% de harina de atun, el unico factor que puede lim itar su uso es el costa re­
lat ivo. 
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