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ONE TEXT FIGURE

INTRODUCTION

By knowing the proximate chemical composition according to
species, sizes and different portions of the body of fishes, nutri-
tionists are able to determine the approximate food value of

various diets using fish as the main source of protein, fats, and
minerals. This study also includes the determination of im-
portant minerals such as calcium, phosvhorus, and potassium
found in the ash.

The ravages of World War II destroyed the vast resources of
protein food in many countries including the Philippines,
making the prices of these foods beyond the buying capacity of
an average family. Because of this condition, dietitians and
nutritionists are searching for a substitute food rich in food
value and yet cheap in price. It is hoped that the results of
our studies may help solve some of these problems.

REVIEW OF LITERATURE

Investigations related to this study were condvcted by Balag-
tas (1928), Santos and Ascalon (1931), and Hermano (1932)
wherein the proximate chemical composition of a few species
of Philippine fishes was included in their works. It has been
found that the biological or nutritional quality of the protein,
fats, minerals, and vitamins of various species of fish compares
favorably with that of beef, veal, pork, lamb, and mutton.
Cornu (1949) found that fish protein is rich in dietary essen-
tial amino acids, amongst them leucine, histidine, lysine, argi
nine, and tryptophane. Nilson (1946) revealed that fish protein
is from 85 to 95 per cent digestible, and biological studies
showed that all the dietary essential amino acids which are
needed to give growth and maintenance to the body tissue are
also present, and that an average serving of fish and shellfis ‘.
will supply sufficient animal protein to satisfy the daily body
requirements. Marks and Nilson (1946) proved in their studies
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- Pgoiling, and simmering do not affect the protein
f codfish. This claim was corroborated by Martinek
ck (1947) who studied the effect of baking on the
i;;iue of croaker fillet.

(1949) reported that the fats of some fishes have a
ge of digestibility, determined as follows—mac-
. cent; butterfish, 86 per cent; and salmon, 94 per
ding to Newell and McCollura (1931) the ash of
ri?latively high amount of calcium, copper, iron,
ﬁpqsphorus, potassium, sodium, and strontium,
of aluminum and fluorine. In some samples
m, it was found that fish contains traces of
romium, silicon, tetanium, vanadium, and zine,
s of chlorine, sulfur, iodine, and bromine. Ac-
et al. (1950), the vitamin B,, present in the
concentrate, spleen, liver, and fish meal, is one of
portant constituents commonly associated with the
factor (APF). In the Menhaden Reductive
three important products were obtained,
1, the highly nutritive liquid mixture of proteins,
acids, and vitamin E,., which, according to
9), is used in tine cure of pernicious anemia.
mins A and D found in the liver and body of fish,
ing of fish meat supphes Y. to 15 of ihe daily
535 to % of By, and from 14, to % of niacine.
luble concentrates contain an appreciable amount
sred vitamin B;s.  So much had been published
that its use as growth-promoting compound is
pute. Exhaustive review of literature will
ore important aspects of fish as food.

|

. MATERIALS AND METHODS

“the samples—The different species of fish
dy were obtained from market centers of Manila
tches of fishing boats of the Bureau of Fisheries.
g the species, the fish was weighed, measured
nd depth, then scaled, finned and dressed.
or the fillet was removed and the rest of the
bones was added after softening by boiling,
e total edible portion. The percentage of
‘is calculated by difference considering the
cent. After chopping, it is passed through
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ly found in market centers. In some species,
herals of the ash is also included. The edible
the fish is determined and the none-edible part is
. difference. Table 2 gives the chemical composi-
portions of fish such as the head, belly, back
umerated in fig. 1.
ows the proximate chemical composition with re-
and weight and standard length of some species
yurpose of which is to determine the extent of
the chemical composition according to sizes,
andard length.
. the mineral composition of the ash of the fillet
s of fish. These minerals are calcium, phos-

a meat grinder to produce a composite and homogenous mixture

from which the different samples for analysis were taken.
Proximate chemical analysis.—The prepared samples obtained
from different species of fish were analyzed for proximate
chemical composition, namely, moisture, protein, fat, ash (mine-
rals), and carbohydrates, calculated by difference. Also, the
calories per one hundred grams of .edible portion were calcu-
lated, based from the above analysis. Each gram of carbohy-
drates and proteins vields 4 calories, and each gram of fat, 9
calories (Table 1). Some species of fish were analyzed for
proximate chemical composition with reference to sizes or
weight, enumerated as large, medium, and small (Table 2).
The different parts of the fish such as the head, belly, back and
tail were also analyzed for proximate chemical composition
(Table 3). These parts are shown in text fig. 1. ‘
= DISCUSSION OF RESULTS

Table 1, it is very significant that practically all
sd have less than 5 per cent fat, indicating
“Philippine fishes have lesser fat than those
ite waters. Because of this property, practi-
es in Philippine waters may be converted into
‘any trouble of any fatty acid rancidity in the
mercial fish meal generally contains not more
; fat and with a moisture content of not more
order to insure from the attacks of molds
lage agents. The average percentage of fish
of our fishes is generally high, and there are
aordinarily rich in protein, namely, apahap,
- bukid, lapu-lapu, labahita, meya-maya, tala-
rring, and other fresh-water fishes, such as
kanduli. The mineral ash is high in some spe-
bakokong morvo, bambangin, buan-buan,
nyg bilog, dilis, dorado, hasa-hasa, herrings,
ole 1). Dilis is one particular species which
ood value, being rich in protein, fat, and
calcium and phosphorus (Table 4). As
al for poultry and stock feed, dilis serves
rial. The work of Navarro (1950) re-
good as milk in protein and mineral con-
antly found in Philippine waters and
ilized in the form of salted fish paste

Fig. 1. Showing the different portions of the fish that were subjected 1o analysis.

Minerals of the ash of the edible portion.—In various species’
of fish commonly consumed in Filipino homes, the minerals of
the ash of the edible portion were analyzed for calcium, phos-
phorus, and potassium. There has been no study conducted in
this country where analysis for potassium is included in fish
analysis. The samples used for the moisture determinationsr
were ashed in the muffle furnace at 555°C., and the .ashes
obtained were utilized for the mineral determination (Table 4).

Methods used for chemical analysis—For determining the
proximate chemical composition of fish and calcium, the sixth’
edition of the Association of Official Agricultural Chemists
(1945) was used as reference with little modification whenever:
necessary. For potassium and phosphorus, the diagnostic tech-
niques for soil and crops (1948) and those of Fiske and Sub
barrow (1925), and Lowry and Lopez (1946) were consulted,
respectively.

RESULTS

Table 1 contains the proximate chemical composition and
calorific food value of sixty-three species of Philippine market
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‘2 the proximate chemical composition of the

ificant that

igni

however, it is very s
g the fat is higher in the head and belly as shown

- banak, bisugo, buan-buan, iso, oriles, and salmon

ash contents

§

which is low in the head is equally distributed in

ck and tail.
ah'portions of the fish except for a tendency of the

The percentage of ash does not vary

the head.
as shown in Table 3 reveals that the percentages of

n and food value in many cases are higher in b

easing in

igger

bukid which is available in market centers through-

-is cheap in price as compared with talakitok, lapu-
and the tunas, yet it is comparatively high in food

ty of Philippine market fishes have higher per-

In some species the percentage of calcium
The species that are high in both phosphorus

are alumahan, banak, biang puti, dalagang buki

ﬁ'_ffis, and others (Table 4).

osphorus than some common North American

4).

¥

, and potassium are two important elements found
‘and cell tissues of organic living things and also

n the cure of arthritis and cancer.

SUMMARY AND CONCLUSION

and

’

pt to determine the food value of various species
market fishes, their proximate chemical composi-
alyzed with reference to size, standard length
species of fish commonly found in market
wnalyzed for moisture, ash, protein, fats, minerals,
tes (calculated by difference), and their calorific

ions of the fish.

.
1’

es, the edible portion and food value are higher

‘than in the smaller ones of the same species
tances, the percentage of fat is higher in the
while the protein which is almost equally dis-

‘belly, back and tail of the fish is quite low in
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TaBLE 4.—Mineral components of various Philippine market fishes
(estimated in milligrams per 100 grams of fresh sample).

Local name Scientific name Ash Ca P K

Per cent
Rastrelliger chrysozonus - - -—-—- - 1.09 42 622 176
Mugil vaigiensis ... .- 1.47 156 | 484 R o
Chanos chanos ___ .. = 1.05 16 | 264 94
Glossegobius giurus 1.36 50 537 272
Caesio cuning _ - 1.27 36 565 264
Aleclis 8p. - - oo o 1.44 26 | 658 274
Stglephorus commersonii 3.57 | 178 |1,690 511
Cynoglosus 8p. - - - 1.39 32 28
Scomberoides lysan - 2.06 95 |1,005 266
Stromateus miger - - - 1.33 17 50 0
Therapon theraps - _ 1.11 41 | 435 216
Kyphosus lembus - . __ 1.11 36 488 22
Saurida tumbil ______. 1.34 16 303 21
Arius leiotelocephalus - __ - 1.34 14 440 224 ,
Acanthurus bleekeri - - - - 1.14 21 503 2
Pleciropomus 8p. - - - - ---~ 1.07 27 195
Monotazis grandoculis__ _ 1.43 58 478 161
| Lutjanus malabaricus ... 1.87 65 778 24
Teuthis jaru8 - - -cccocennn- 1.10 42 4556 19¢
Leiognathus equulus - ... 1.31 33 554 2N
Cybium commerson - ...-- - 1.53 149 462 30
Carawz malabarieus - - -~ 1.26 27 501 2
Sphyraena jello _ .- ocoaeoooooo 1.50 22 598

4. The variations i* the amount of ash in each species ari
rather insignificant irrespective of size, standard length and
any portion of the fish;

5. The calcium and phosphorus contents in some are highe;
than those of the North American fishes, namely, the halibut
haddock, and herring; ,

6. The low fat content of practically all Philippine marke
fishes analyzed indicates that they may be suitable for fish mea
manufacture without any danger of the free fatty acid ran
cidity which makes the product inferior in quality. A goo
commercial fish meal must contain not more than 5 per
fat and 10 per cent moisture; and

7. Dilis is a good source of protein, calcium, and phospho
Because of its abundance in Philippine waters practical
throughout the year, its greater utilization will undoubtedly hel
improve the Filipino diet. 7
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ILLUSTRATION

TEXT FIGURE

Fic. 1. Showing the different portions of the fish that were subjected to‘
the analysis. i





