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ABSTRACT

fish protein was prepared from five species of common
fishes. The process followed has the advantage of
kind of fish flesh into hydrolyzed protein, a product
recommended for special diet therapy, as an important
ets of convalescent patients and as medieations to specifie
Hydrolyzed fish protein also makes possible the utilization
s of fish particularly those with low commerecial value
protein foods.

INTRODUCTION

1l-known source of protein but because fresh
ys available in some parts of the Philippines,
ent cases of malnutrition due to protein de-
sectors of the country. It has been recognized
diseases prevalent to patients in hospitals are
deficiency.

necessitates the proper utilization of fish as
It will make available fish in processed and
, form to people affected by malnutrition in
se staying in rural areas.

REVIEW OF LITERATURE

n from fish was developed in Germany as a
g white known as Wiking Eiwess. An ab-
ort of the British Intelligence Objective Sub-
med the use of such product on bakery goods,
Ty, ice cream, mayonnaise, custard powder,
textiles and leather industries. Roy Allen

ido Pacific Fish Coun. Meeting, 11 (II): 284-201.
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nbje(',tlve of this project is to utilize commercial species
t fishes which are not very palatable in ordinary food
jon due to unpleasant taste and odor, With this pro-
h species would be better utilized as special protein
nt in diet therapy, thereby enhancing their com-
| value. Fish in its processed form can also be ade-
- supplied to people in the rural areas not easily reached
. fish.

pe of this paper is confined only to the preliminary
on the preparation of hydrolyzed fish protein.

s dealing on the use of latex from local fruits as cata-
hydrolysis; nitrogen distribution and amino acid make-
s fish proteins under investigation; and the biological
, measure the quality of such protein foods for growth
tenance shall be presented in subsequent papers.

ecies of fish used in this project were purchased
from the local market. Some were requested through
s and some were available at Dagat-dagatan Salt-
v Experimental Station of the Philippine Fisheries
at Malabon, Rizal (Fig. 1).

esent investigation, a method similar to that reported
tish Intelligence Objectives Sub-Committee with some
ns is employed. The details given below represent
used and found satisfactory by Mohanty and Roy
 the preparation of fish proteins.

le was filleted and uniformly shredded. The pieces
with 0.5 per cent acetic acid under reflux to 80°C

(19565)* likewise states the use of hydrolyzed protein in trega
specific types of ulcers such as duodenal and ventricular ul
and as an important supplement to diets of convalegg
patients.

Biological assays and studies however, should be carried.
to define the deleterious effects of hydrolyzed protein, if
and at the same time to measure the quality of such pro
food for growth and maintenance. A. B. Morrison claj
that toxic products may be produced by reactions bety
fish solids and solvents; and solvent decomposition prod
or solvent impurities.

It is probable that latex from local fruits particularly
papaya can be used for enhancing the rate of hydrolysis
fish flesh. This may minimize whatever loss of esse
nuitrients that occur during the alkali and acid hyd o}
process. In this connection, Ngo-Ba-thanh (1953) mentig
good results when pineapple juice was used as a haste
agent which is similar to that of a proteolytic enzyme.
Mysore, India, they have conducted studies on hydrolysi
fish meat using papain to obtain hydrolyzates rich in pept
It is claimed that papain has been used for hydrolysis beg
of its favorable properties of pH and temperature optima
activity. Chaldelin, et al. (1942) has shown that papain |
outstanding value for liberating several of the B vitamins
their bond forms.

Information on the amino acid content of Philippine
proteins is still very meager so that a phase of this p
will be directed to the determination of amino aeid mal ;
of fish proteins and their sources by chemical as well 50 minutes. The soluble nitrogenous constituents
bio-assay studies. removed. The connective tissue was broken down

Studies on the distribution of nitrogen have yet to be ca h content possible removed. The material was then
out to establish the percentages of the basic amino acids ' nning water and pressed to reduce the water con-
tion in the fish proteins since the fish proteins vary in and fat were extracted overnight from the
manner in which they are broken down to their degrad 95 per cent alcohol. Excess solvent was com-
products. A comparison of the amino acid make-up of ved in an oven at 70°C. The dried material was
fish proteins and casein by paper chromatography is also | fine powder and then made soluble by hydrolyzing
considered for future studies because fish proteins are cla q s alkali. To every 100 gm. of fish powder about
to compare favorably with standard casein. Deuel, et al. (1§ of water and 5 gm. of caustic soda was added and
isolated proteins from mackerel, sardine and tuna and comy or about 2 hours at 80°C. When the substance
their nutritive value with casein. They found that these ¢ liquefied, it was neutralized with 10 per cent
proteins are superior to casein. : - The neutralized liquid was spray dried to yield a

—_ 17 hilra nawday
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COMMON LIZARD FISH-KA LASO
Saurids tumpil (Bloch)
Average length-20cm.

TILAPIA MOSSAMBICA (male)
15to020cm.
(average lengt

h)

BLACK-FINNED SHARK* PATING INGLESA

Carchariss melagnopte rys ( Quoy % Gaimard )

GOLDEN CAES'O'DALAGANG BUK! Ayerage /e”_?fh'o-’-‘;to]mefe

Caesjo chrysozonus (Kuhland Yan Hass

. 1.—The five commere
Average length-15to20cm. -

ial species of fish used in the pre aration of
fish hydrquzates.—-(Continued) el i

! -LINED'SURGEON FISH 'LABAHI:_
ohe }-an?k?ﬂ'ﬂs bleekeri (Gunther)
Average length-30 cm.

— ercial species of fish used in the prepa t
F1e. 1.—The five comm S
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Due to the inavailability of a spray dryer, the following
procedure was followed:

One hundred grams of the powder was mixed with 500 ml.
of 1 per cent sodium hydroxide and heated in a water bath for
an hour at 70° to 80°C. This treatment resulted in a fairly
good solution of the muscle powder in dilute alkali. This
solution was filtered through a cotton plug. The filtrate was
cooled to 50°C in order to facilitate the precipitation. The
precipitation was carried out by the addition of dilute acetic
acid (1 ml. of glacial acetic acid diluted to 100 ml. distilled
water) to the filtrate. The solution was continuously stirred
during precipitation until neutral. The supernatant liquid was
removed on a Buchner funnel. The protein was washed twice
with distilled water and finally dried at about 50°C.

Purification consisted of repeating the above procedure of
dissolving the wet precipitate in the alkali solution and re-
precipitation with acetic acid for two or three times.

RESULTS AND DISCUSSION

Table 1 shows the proximate chemical composition of the
different species of fish utilized in the preparation of hydrolyzed

protein.

TABLE 1.—Prozimate chemical composition of fish species.

Moist- { Agh Crude | Fat

Local name ‘English name Scientific npame pe:lzt:!nt Per cent Tg;gtgét peeicl
Tilapia | Tilapia_._. Tilapia mosambica _ |76 40 | 1.34 |20.68 | 1.75
Dalagang | Caesio- ____ Caesio BDi ~ e ccme e - §0.01 | 1.45 |17.37 | 0.91 =

bukid
Kazlaso___ .| Lizard fish _ Saurida tumbil________[T7 .29 | 1.48 (19.54 0.79
Pating____| Shark______ Carcharias melanopte-

rus 76.29 | 0.51 |21.25 2.36

Labahita__| Surgeon____| Acanthurus blee kari __[79.77 | 1.14 [19.19 0.43

The proteins of tilapia, caesio, lizar
fish contain about 3 per cent nitrogen.

The proximate chemical analysis of fish protein obtained was

carried out accor
sults of the analysis are presented in Table 2.

d fish, shark and surgeon

ding to the method described in AOAC. Re-
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TABLE 2.—Proximate chemical analysis of hydrolyzed protein
Fis i M ppstugs i
ish protein (pggi-q::'.-m (pﬁ's?cn ?;,Lt,’?g?? b]
Gram per 100 grams of [dry sample
Tilap '
Sharrl’cl? .................................. 9.63 8.52 14.68
R R T o sl L Sel e o
Dalagang-bukid______________ """ SEE (%ég %Eg’?
e R e S S . ¢ 5
______________________ 6.40 0.64 14.52

Tbe creamish and flour-like fish protei ‘ i
attains a more natural seashore odor Ii:ho“fslr; gsgdigoibtall? e'd
solubl.e in water, hence may be easily assimilated. The .rod ]f:
cor:allrés approximately 85 per cent protein. . e

per cent solution whips into a fo. i

natural egg .white. The product is not cszgn:t]a?c(i:ws:renlfeat:
Compared with qther similar products, the keeping qualit of.
h){drolyzed protein is better because it is in powdered fy

- with low fat content and can be easily vacuum-packegn;:
- bottles and polyethylene bags. Fish protein in its spray-dried
form_has a better appearance than ordinary fish flour. The
:;:ﬁelis content is .higher than that contained in other. foods
k- fresia:hzzl'ebgﬂiekd. eggs, cheese, roasted chicken, raw beef
:SUiIti;sbIs;lgbl-hty in water }vith its high protein content makes it
kf or use as protein supplement in special diets in the
form of soups, bakery goods, and as stabilizer in ice creams

“mayonnaise and custard powder. ’

Table 3 shows the intensit i
| v scale followed in evaluati
~odor and flavor description/ of the protein productua i

- TABLE 3.—Intensity sca.le .followed n emluati;zg the odor and flavor des-
eription of the protein product.

) = very weak
4 n weak

4 - = medium

5 = strong

-+ oy

very strong
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Flavor profile—According to the flavor profile evaluation
illustrated in Table 4 the hydrolyzed product conforms to a
more or less preferable standard. Since the non-hydrolyzed
form is not soluble, a second stage in which the product was
hydrolyzed, rendered it more assimilable.

TABLE 4.—Odor and flavor descriptions of the two stages
of the products obtained.*

First Stage—Non-hydrolyzed product: Intensity Description

Odor—seashore odor; feeding ) (

Flavor—dry; tasteless; like grains (or “feedy” like
chicken eggs, chicken fed with fish meal) ){(

Aftertaste—seashore, fishing ¥
Second Stage—Hydrolyzed product:

Odor—seashore odor : ) (

Flavor—dry, tasteless M

Aftertaste—fishy I

2Tables 3 and 4 sum wup the so-called flavor profile methods as formulated by Dr.
Gisela Jellinek, organic chemist from Heidelberg, Germany (Fllavor Consultant
Sensory Analysis).

CONCLUSION AND RECOMMENDATION

The hydrolyzed fish protein obtained from Philippine market
fishes was soluble, creamish and a flour-like powder with a
crude protein content of about 85 per cent with a yield of about
10 per cent of raw material. E

The final product can be included in dietary food preparations
of hospitals and also be incorporated in the food preparations of
people in the rural areas to increase their protein intake.

The future studies such as the use of latex from local fruits
as catalysts for hydrolysis; the nitrogen distribution and amino
acid make-up of the fish proteins; and biological assays as
mentioned for consideration in subsequent papers are therefore
recommended to further evaluate the protein quantity and
quality as well as the true nutritive va]ue%of the final product.

REFERENCES

Basrorp, F. R. 1961. Hydrolysis of protein in substances. Jour. Sei.
Food and Agri.,, 12(9-12): 246.

Salcedo, et al.: Fish Hydrolyzation 291

MouaNTY, G. B. and A B. Roy, 1
By i - i - 1959. Hydrolyzed fi ‘otei
the flesh of waste fish. Science, 121: 41—42y e
SEN, D. P, N. V. SRIPATHY,
SUBRAHMANYAN, 1962,
138-141,

Sumr._J. I, 0 B. Navarro, R. C. SAN Juan and E. A, Cauprro
.19:3'3. Proximate chemieal composition of various species of Phil—.
Ippine market fishes. Phil. Jour, Fish.,, 2(1):109-123

VALANJU, N. M. and K. SoHONE. 1957. The studies on the nutritive
vaIue.of .Bombay Fish. Part 2. 1957 Isolation, purification, nitro-
gen distribution and the amino acid make-up of fish proteh;. Ind
Jour. Med. Res. (Indian Council of Medical Research)  45(1); 105:
0661407

_ N. B. Laamy, SREENIVASEN and V.
Fish hydrolyzates/Jour., Food Tech., 16(5) ;




ILLUSTRATION

TEXT FIGURE

F16. 1. The five commercial species of fish used in the preparation of
fish hydrolyzates.
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