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ABSTRACT

The study is envisioned to determine the effects of canning style on the
microbial stability and acceptability of the canned mussel. A Quasi
Experimental Design was used to determine the degree of acceptability,
microbial stability, the most appropriate canning styles and procedure, and to
realize a workable manual for Tahong Canning, so that the development of
the tahong canning industry can take its course. The results of the study
reveals that five styles used to canned tahong were all acceptable and fit for
human consumption, since the bacterial count was less than thirty (30).
Therefore, the five styles used in canning tahong (Tahong in Chili Sauce,
Tahong in Adobo, Tahong in Tomato Sauce, Tahong in Sweet and Sour Sauce,
and Tahong in French Styles) are appropriate in canning tahong in
commercial scale. The finding provided the necessary insights and
information in the formulation of a Manual for Canning Tahong. The Manual
can now serve as an entry point in the operation of tahong canning
plant/factory leading to the development of tahong canning industry in the
province of Samar.Both sensory evaluation and microbial analysis provided
very vital and wanting information that is, the five styles were all acceptable
and that the four attributes (color, odor, flavor, and texture) did not affect the
acceptability of the canned product. The number of microorganisms did not
in any way affect the quality of the canned product, making it therefore fit
and safe for human consumption. Optimum time and temperature (20

minutes at 10 pound (1bs) pressure at 240F/115.6C) had destroyed and



reduced the number of bacteria, agents of spoilage to less than thirty (30). A
Manual for Tahong Canning came to birth after discovering that the five
styles of canning had provided favorable results as the canned products were

all acceptable or linked.
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CHAPTER I
THE PROBLEM AND ITS BACEGROUND

Introduction

The . world’'s populace lives mainly-aﬁmng the lakes,
rivers and coastal water systems of the world. For  this
Season, fisheries must be that important as a8 food supply
system.

Acosta  (1975:8) revealed that in  the Philippines,
like the rest of the Boutheast Asian Countries, Agua—
culture plays a very impportant role in itz economy. As
2arly as the 1970's, mollusk culture has developed into a
profitable industry in Bacoor Hay.

Fillay (1977:159) stated that comprehensive statistics
of agua-culture production are not available and the Jlast
eetimate was made in 1973. According ta this estimate,
the world production through aguaculture in 47 countries
is 6,102 thousand tons, of which 329 thousand tons are
muesel production. The data avaiiable is as follows:

FProduction in Thou-
sands of Tons

Finfish o o =« o & ¢ &« o s « u « Sp981 0
Shrimps and Prawns. . . om e s 16
Ovstelr o o 2 ¢ o & * ¢ 2 o » s2 S91
Mussel . ¢« « ¢ ¢ « o« & &« u u F29
ClamsS v o w w = ®» ® w w 5 u 0 = =7
Other Mollusk . = & & & « » » ]
Sepaweads . . 4« = = = s o= o4 o« 1,088

Total &y l02



Lawson (1985:94) found owt that most aguatic products
are of animal origin and are high in protein, ‘are highly
digestible, and provide a reasonable balance of amino
acids. These characteristics of seafoods are reasons  for
the strong interest in fisheries by many developing
countries and international development agency.

In the Global 200 Report {(1980:22) it iz assumed that
the aguatic catch is about 20% protein and an average
person  requires about 365 drams of protein per day for an
adequate diet, it ié possible to calculate the contribu-
tion fisheries will make to protein supplies for 1980 and
2000, The 1980 catch of 72.2 mmt. supplies about 14.4 mmt
of pé0£ein. wiéh a 1980 population of 4.4 billion people,
fisheries will suppkly about 24% of the human protedin
requirenent. '

Recent trends in ‘the relative importance of different
shellfishes in the whole world are affected by the public
desire to obtain fishery products having high keeping
gualities and presenting uniform high palatability at all
times. -

Young (1982:43) reported that there are numercus
commercially important species of bivalve in the
Fhilippines but only green mussel (Ferna vi%idis) and
zlipper—-shaped oysier (Crassostrea iredalei) are  found

extensively in traditional ways. Mussel culture ococurs
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mainly in Bacoor Bay (Cavite), 8Bapias Ray (Qapiz) and
Magueda HBay (Jiabong, Samar). Usually the farm ranges
from 20-60 tons/hectars (using stake method) to  Z00
tons/hectare (using hanging method). The Philippine Green
Mussel have grown an average of 1O0mm/month  and  marketed
after 4-4& months (about 40-&0mm long). The location of
the Tahong farms in different parts of the country can be
s@en  in Figure 1. Figure'l ~ Philippine Map showing thes
location of tahong/mussel farms.

FCARRD Report (1983:2~3%) mentioned that there are two
species of mussel used as food ;n the Fhilippines, namely:
the green mussel, Perna viridis, and the brown mussel,
Modiulis metoalfie and Moduilis philippinarum.

The green bay mussel formerly known in science as
Mytilus smaragdinus, and now as Perna viridis, locally
known as "Tahong”", is the most commeon bay mussel in the
Fhilippines. ;t is popular among the Filipinos as the sea
‘delicacy and an important source of shellfish protein.
The mussel is characterized by untorted bilaterally
symmetrical mollusca ﬁith a laterally compressed, dorsally
hinged tftwo-valved shell that enclosed the body. Head,
radula and cephalic eyes lacking and a muscular foot. Tts
inéestine passes through the heart. Bivalve ranged in
size from a few mm. to over & inches in length. The body

iz soft and shiny, the shell ig usually hard. All  the
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species are sedentary but ranging from fairly mobile,
burrowing forms to Bysally attached or cemaqtad. Same are
capable of swimning short diatancés by clapping their
valve. The parts of the mussel are properly labelled.
Figure 2 a-b- Parts of a Tabhong/Mussel Shell.

The Fhilippine Fisheries Commission (1967:4) reported
that mussel uwswally found along shallow coves, bays and
mouth of estuaries clinging to stones, bambop files or any
object. Spawning season is not definite, hdwever findings
reveal that mussel lay eggs from April to May and October
to Novembsr. A male mussel is characterized by & white
mantle while a female mussel has orange bto red-orange.

Teng (1977:69) found out that mussel matures when
about 2.5-3.0 oms. in length and spawns throughout the
vear. Fertilization is external. The lenglth of a mussel
at settlement is about ¢.3~0.4 mm. and eventually reaches
13-15% ems. It was found out that during periocds of over
Z-6 months, the modal length increases from 0.89-1.29
cm/month.

When the bay mnussel hecomes sexually mature, the
female lays ®gg in water while male secrekt milt to
fertilize the egogs. Fertilization takes place, then the
eggs are hatchadi@ﬂ&free~swimming larvae. As the free-—
sWwimming larvae develops, the shell and the byssus gland

become denser. later, the larvae attaches to any



e ::o.:'v'. :.“‘
" Z¢-Cardinal Tooth
: 7 4 + /) Nymph
' Anterior Adductor
Muscle Scar

-o— Hinge

Umbo

Concentric Ling&
67 of Growth
7
g

Median Adductor
Muscle Scar

F—+—Palial Sinus
L

"
43

{7\ Posterior Adductor
T Muscle Scar

-

i
s o

1

Posterior Adductor
7 Muscle Scar

Palial Line

Figure € -a - Snell Interior

Figure 2_b - Shell Exterior

Figure 2a-b: Pants of a Tahong/Mussel Shell




available hard object, serving as mode of attachment. The
stage is known as "spat". When the mussel had permanently
attached itself to the object of attachment, it becomes
immobile or is considered as sessile organism. The muasé@
is a filter feeder and therefore would take any kind of
food that settles, to include microscopic organisms.

ANoN (1979:129) stated that & good indicator far a farm
site is intensity of mussels and ovsters fuuédlclinging T
structure.  Favorable salinity for mussel is from 27-35
part per thousand (ppt). The site should have a somewhat
hard and sticky bottom and caulé asstire  that mussel
remains under water at all times. Methods employed in the
Fhilippines are the ﬁtaké, rope, and wigwam.

Based on 1992 price; a one hectare mussel farm wusing
the stake method can yield a net profit of P3.50 per peso
investment.

The Bureau of Fisheries and ~Aguatic Resources,
Cathalogan (1988} reported that there are 115 Mussel Farm
Operator in SBamar. This resulted to the development of
6.5376 hectares mussel farms with- & total anneal production
of L,851;600 kilos or 1,531.6 tons. The mussel farm  is
frrom 0.003% to JIB hectare with 730-87,000 kilos annual
production.

Dut of the 6,376 hectare mussel farms, Barangay Bunu-



anan has .04 hectare farm with 10,000 kilos or 10 tons
annual productiony Pangdan, Catbalogan,. Bamar with (5875
hectareg, giving an annual production of 142,850 kilos orF
142.88 tonsy Jiabong, Samalr had developed 5.7503 hectares
mussel farms with yearly production of 1,398,750 kilos or
1,398.7580 tons as reported by the Bureaw of Fisheries,
GCatbalogan Branch. The farm sites are properly pinpointed
in the map of Samar Island. Figure 3 is the map showirg
the tahong farms in Jiabong.

De Leon (1982:180) reported that the tahong industry
in  the municipal waters of Jiabong, Samar is & lucrative
one, in  the sénSe that prnductiﬁn has reached its peak
which bhad led to its exportation to nearby provinces and
cities. Because the supply of tahong become so  abundant
during certain months of the Qear, it dis  Aimportant to
preserve the harvested tahong for future use: To preserve
it, we mnust cope with its spoilage, and to cope with
spoilage we must know what causes it and how it is
brought about. Rasically, natural foods are perishable
because they are bionlogical materials and arg rich sab-
strates of all enzymes, both those normally present in the
food and those found in molds, yveasts, and béﬁteria which
contaminate the food. In food preservation man is in  a
congtant race with these agents ‘mf spoilage. Molds,

vaasts, and bacteria are found in  the air, in the
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gsoil, and in the water. Food is exaposed to them and  when
conditions is favorable, these spoilage agents grow and
demonstrate evidences of their presence in the form of
changes in appearance, flavor, and texture of the food.

Canning is one effective method of food preservation.
Canning is the application of heat to food in hermetically
sealed container elther in the cans or glass jars, at a
g iven time and temperature enough to destroy
microorganisms likely to cause spoilage.

However, only a sound knowledge of canning principles
and their application, would enable one to eigage in these
venture. Unless the canned products are safe fTrom a
public health stand-point and are as palatable as  freshly .
cocked dishes, one deoes not get the feeling of having
achisved something really worthwhile.

This study aims to standardize canniné procedures
appropriate for the mussel industry in Jiabong, Samar
congidering that of all the fish processing methods,
canning is the best, though its proceduwre is complicated.
Canmning retaing the nriginal‘flavor aof the food, improves
the nutritive value of the products especially when addi-
Totives are used, lengthens shelf-life ﬁp to two years and
facilitates transport, ,
With this information, the mussel canning industry

in the municipality of Jiabong will be intensified through
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Jthe operation of a canning factory. After thiz study, the
gearch  for the best sytles and standardized canning
procedures would have been conducted and determined.
Aleo, a manual for tahong canning hﬁd been formulated to
facilitate the operation of a Tahong Canning on commercial

sale.

Statement of ithe Problen

The study aims to deterﬁing the effects of ocanning
style on the microbial stability and acceptability of the

mussel .,

Specifically. the study sesks to answer the following
) ]
gquestions, to wit:

1. What is the degree of acceptability of the canned
missel as to:

i1.1. the five styles (Tahong in Chili Sauce,,

Tahong in Tomato Sauce, Tabong in Adabo, Téhmng

in Bweet and S8cur Sauce, and Tahong in French

Stvie}
1.2, the fouwr attributes (color, odor, flavor,

and texture)
1.3, the four attributes in the five styles of
preparing canned mussel.
2. What are the significant effects of thé number of
microgrganisms on the micreobial stability of tabong canned

in the five styles?
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3. What manual for tahong canning can be drawn based

on the study?

Hypotheses:
The hypotheses to be tested in the study ares
1. There are no significant differences on  the
écceptability of the canned mussel/tahong using the five
styles.
1.1 There are no significant differences on the
acceptabllity of the canned mussel/tahong amoeng
the five styles.
1.2. There are no significant differences on the
acceptability of c;nned missel bhetween the four
attributes (color, odore flavor, and texture)
1:3. There are no significant differences on the
acceptability of the four attributes on the five

{3} styles of preparing canned tahong/mussel.

The study entitled "The Canning Styles, Microbial
Stability, and Acceptaéif;ty 5; Canned Mussel" ia intendedﬁ
to standardize the canmning procedure for mussel using the
Cfive styles. ~
The five styles of canning mussel will be considered

in the study to be able to determine the most appropriate

style of canning mussel on commercial scale. This is

R
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anchnréd on  the theory that the maintenance of high
quality, tasteful menu, and careful processing are all
necessary to obtain high production, acceptability, and to
increase sale {(Camphell, 1982:22).

This study is envi;ioned to come up with an acceptable
standard procedure of canning mussel in tin cans so  that
factories can be operated on commarrcial scale in the
vicinity of Jiabong where the mussel farms are situated,
arnd so that the freshness of the mentioned species and its
continuous supply c%n be maintained even during inclement
weather and in time of scarcity. The standardized style
of canning tahong considering guality, acceptability and
palatability will be determined. A manuwal on tahong
canning will be prepared and made avalilable for
distribution to fishery minded individuals who would want
to venture on the canning of tahong on the commercial
scale. Moreg so, the manual on tahong canming will provide
alternative or option to fisher folks and other residents
of Jiabong, Samar so that the family source of income will
be augmented.

‘A well conceived manual will serve as a vehicle in
the development of the canning industry in places where
tahong are abundantly found and farmed.

The .cperation of the canning factories for mussel

will generate more employment and will partake in making
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the country self-sufficient of quality canned mussel.

Conceptual Framework

Figure 4 shows the conceptual %ramewmrk of the study.
The frame on the left contains the independent' variables
which are the raw materials and the five styles of can-
ning. The second frame represents the processes by which
the standards wers measured which includes sensory svalua-
tion, statistical analysis,and, microbial analysis. The
third frame provides wus with the information upon which
the processed/canned mussels were evaluated.
’ The last frame projects the,realizatién of a manual
for tahong canning on commercial scale or on small local-—

ired operation. With this in mind, the operation of a

tahong - canning plant will be enhanced as a result of  the

study.
¥Raw Materials
¥8tvles of Can-
ning ¥Sensory Gtanclardized
~Tabong in Child Evaluation Btvle
Savice N Moo~ Caality AN Manual
~Tahong in Adobo \ N - Aecepta- \ fer
~Takang in Tomats  / / bility ! Tahong
Baure / | ¥Microbial ./ _ / Canning
~Tahong in Swest Aralysis ~ Microbial
and Sour Sauce (Btability
~fTahong in : ,
French Style

Figure 4. Diagram showing the Enﬁceptual Framework
of the Study
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Imnportance of the Study:

Through the findings of this study, individuals who
would like to -ventwre on mussel canning throuwgh the
operation of processing plant or factory can embark on the
canning dndustry, since the best style of canning musssel
T has  been identified and standard procedures hag been
a%tained,

Having identified the best and appropriate style of
canning tahong/mussel, the municipality of Jiabong.,
province of Samar a&d the entire country will be assured
of the continuous supply of guality canmed mussel.

With the establishment of the mussel canning factory,
the tahong farms aperators  in Jiabong will have a ready
market for their produce. Those with limited capital but
interested +to process the fresh 6Uﬁﬁel into canned
products can start with small localized operation.

The establishment of the tahong canning factory in
Jiahong, Samar will certainly provide job opportunities to
the residents and will encowrage more residents to  engage
in  tabong culiure. Az a result, the socio-economic
condition of the entire provincé of Samar will be improved.

The students will hbave additional insights and
information in the preservation of tabhong. The findings
pf this study will facilitate more researches, se  that

more valug-added mussel products will be produced.
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In a nutshell, the Manual for Tabong Canning, as a
result of the study wiil by all means dpen the portal to
the development of tahong canning industry in the province
of Samar, specifically in Jiabong. The Samarefios will be
meast benefited in terms of income-generation, the first to
avail the sound and appropriate technology in canning
mussel for a productive and profitable endeavor, and above
all, the first to be supplied with quality and palatable
canned  mussel. Certainly, the post harvest technology
"Tahong Canning" will lead to the production of value—
added products. The making available of the manual for
tah;ng canning will undoubtedly ameliorate the living
condition of the residents of Jiabong through the opera-
tion of tahong canning plant.

Fost harvest technelogy "Taheng Canning” can make a
switch from the simple selling live and fresh tahong to
interested buyers at a very low cost to the production of
value-added product. ‘

Ultimately, the tahong canning industry will
contribute to the guality of 1life of the low-income
families 4in Jiaborng. Furthermore, it will codtribute
toward national self-sufficiency in fishery anned
products. Also, it will contribute to the national econo-
my through replacement of imported food with local tahong

canned product. And certainly, the mussel canning
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industry in Jiabong may stimulate national investment to
mavimize its production, =0 as tahsatisfy the demands for
more canned tahong.

Moreso, the occurence of Red Tide will not in a way
_Effect the continuous supply of tahong in different market
outlets since the pruquctimn of guality canned tahong had

considered the occcuwrence of this natural phenomenon.

Scope and Pelimitation of the Study:

This study is primarily concerned with the canning of
tahong using five stylesi Tahong in éhili Sauce; Tahong in
Adoboy; Tahorng in Tomato Sauvce; Tahong in Sweet and Souwr
Sauce, and Tahong in French Style.

It is limited to tﬁe detarmination of the microbial
stability and acceptsability of the canned tahmpg using the
sensory, and microbial evalustion.

The marketable tahong (two to three inches in length)
to be used in the study will be taken from the municipal
waters of Jiabong, where the tahong farms are successfully
pperated.

The canning activity using the five stylesg wazs done
éummer, 1291 to facilitate the storing éf the cgnned
mussel for eight months before subjecting to sensory and
microbial analysis.

The stored canned products were evaluated in

Fabruary, 1992 through sensory evaluation and microbial



analysis.

The canning activity was done at the Fish Frocessing
Laboratory of the Samar Regional 8School of Fisheries.

For microbial analysis, the sampled canned tahong
were brouwght to Zémbmanga Sltate College of Marine Bciences
and Technology. The service of the Fish Processing
Instructor and their facilities were utilized in the
determination of the bacterial load through a standard
plate count. A manual for téhong canning was conceived to
facilitate the operation of & canning plant in the

municipality of Jiabong.

Definition. of T .
For clarity and wunderstanding of this study, the
following are conceptually and operationally defined.

Acceptability. The degree of satisfaction by which

the mussel canned product is measured/evaluated in  termns
of its attributas/char%ateristics= colory, odor,  flavor,
and textuure.

Canning. Wheaton (1985:5%4) defined canning as the
Tmethod of preservatlion in which spoilage of the products
is prevented by killing the microorganisms through heat.

Commensal bacteria. Lackey, R., and Nielson, L.
(1980:31) defined 41t as a kind of bhacteria that derive

benefit from +the host like mussel and other mollusks.
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Commensalism is a relationshbip between two population  in
which one is benefited and the other ie assumed to be
unaffected.

Culture. The Buman effort in inareasiné the maximam
production of cu&tivatad gspecies. The rearing of mussel
seedlings to marketablé slze.

Degires of freedom. Webster (1976:2093) defined it as
the number of interval in which the fregquency may be
arbitrarily assumed in a statistical distribution with
equal intervals of the statistical variable.

Depuration. A method used to remove microorganisms
from the body of the mussel either by stocking the species
in olean waéer or by stocking it in an  environment with
good  water guality and fed with flowr for a short .period
before it is used for canning.

Freshness. Canned product in the state of good
condition and fit for human consumption.

Brean Mussel. Formerly known in science as  "Mytilus

smaragdinus” and now "Perna viridis”, leocally known as

*tahong", is the most common bay  mussel in the
Philippines. It iz popular among the Filipinos as a sea

delicacy and an important source of shellfish protein.
Hedonic Scale. The nine point Hedonic scale
containg a scale value eof 2-1, and descriptive terms

meaningful  to  the taster panel found in  the sensory
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evaluation sheat.

Microbial Content. According to Froilan (1982:é4)
microbial content is the punber of colonies or microor-
ganisms present per- 1 gram or 1 ml. of the sample.

Microbinlogical Analysis. The scientific method of
determining the standard pléte count and demonstration of
the pDressure or absernce of coliform ard other
microorganisms per L ml. or 30 grams of  the sample
praducts after culturing for 24-48 hours at S8°C un.agar.

Multiple Scoring Test/Conparison. Destroiser

(1984:413%) defines this as a reference on standard sample
which is labeled R and presented to the paneliste with 2
or more coded samples, can b used efficiently to egaluate
4~5 samples at a time.

pH.. Negative logarithm of the hydrogen—ion oconcen—
tration, measured with fhe use of pH paper, pH meter and
color comparator.

Quality Control. Connel (1980:1) defined it as it
embrace intrinsic composition, degrese of contamination
with undesirable materials, putritive value, degree of
aspoilage, damage; deterioration during processing.
storage, distribution, s=sale, and presentation to the
consumar, hazards to health, satisfaction on buying and
gating, aesthetic considerations, vields, profitability to

the producer and middlemsn.
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Stvie. Ways of preparing or manner of preserving
mussel through canning to prevent spoilage.

Sensory Evaluation. Herson(i981:84) defined the term
asz & wvaluable tool in solving problems inveolving food
acceptability. It is useful in product development, and
market research.

Shelf-life. Webster (1974:2098) defines this term

as the period of time during which the materials may be
stored and remain suitable for use: called also storage—
life.

Standardized Stvyles. The term refers to the ways of
praparing or preserving canned mussel that had obtained a
high acceptability as a result of sensory evaluation.

Standard Flate Count. I= also called the aerobic

count or pouwr plate, a method commonly used for
gnumerating asrobic microorganisms or for determining the
colony forming unit afiter having been cultured for 24-48

hours at 5890,



CHAPTER 1I

REVIEW OF RELATED LITERATURE AND STUDIES

If only to give more meaning and substance +to  this
study, the researcher finds all possible ways and mgans to
review documents, unpublished theses., dissertation, books,
jowrnals, and other reading materials available in  the

libraries and locality.

CONCEPTUAL LITERATURE
A. Foreign

A review on the views and contribution of foreign
aulthors on canning and other vital information on  the
preservation of mussel formed part of the concephtual
literature of the study.

The conventional and traditional way of presseving
the tahong had paved the way to further investigate the
possibility of putting up the most appropriate canning
style and proceduwre so that guality canned products can be
produced,. FPpst harvest technology therefore, is required
o produft develap&ent and guality management.

The World Health Organdzation (1274) stipulated that
the maintenance and furitber expansion of the prodouct
"tahong” in the market are becoming increasingly dependent

not only on the traditiocnal commercial but also on the
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bactericlogical guality of the product, as the role of
fish foods  in _%he transmission of disgesase becones
recmgnizéd.

Destrosier {1984+ 4173%) stated that the asceptic
canning process involves special techniguss and equipment.
The basic operation connected with the convention process
are: The preparation of food-a variety of processes such
as grading, trimming, washing, blending, pre-cooking, Bt
areg employed. The pre-~canning operation should be carried
ot L effectively but rapidly since unnecessary delay at
this stage will permit the development of rapidly growing
microorganisms  which may render the heat process inade-
gquate. The aperation of food which are of significance to
the microbiclogist are 1) washing, 2) pesling, &)
hlanching, since all these operation should lead to a
reduction in the number of contaminating organisms  which
are piresent on the surface of the product.

Ball (1970:0308-390) said that the container to be used
in  canning must be sterilized to inactivate microorgan—
isms. A vacuum inside the can is necessary for the follow-
ing reasons: (1) £m prevent chemical reaction and iron
base of the tin plate; (2) to prevanﬁ spore formation of
aaerobic bacteriay (3) to maintain the normal position of

can ends; (4)  to minimize rancidity of the products



during storage. Camning is the method of preservation
in which spoilage of the product is prevented by killing
the microorganisms through heat. The thermal treatment of
the entire can contents must be at least eguivalent to 4
minutes at 120°9C or 10 minutes at 115%C. In addition,
additives, such as salt, glutamate, 0il or acid may fur-
ther prevent spoilage or may reduce the heat reguirement
since heating may cause undesirable flavor and texture
changes. After canned foods are sterilized and deactivat-
ed by heat, the coptainer protects the food from speilage
which dis due to recontamination by wmicroorganisms. The
food may be stored for many months if not subjected to
extreme environment conditions or if the container is not
rupltured.

The factors affecting the canning process ares
condition of raw material; containpers, filling: vacuumg
canning—-up time and; time and tempsrature relationship.

1. Containers -~ canned fish containers are most
commenly made from either tinplate, aluminum sheet, and
laminated aluminum foil or glass. Tinplate coated with
special enamels to minimize reactions betweesn the active
constituents of canhed fish products and their containers.
Abrasions, gap on thin areas in the enamel will permit
reactions  between the tinplate and the contents to occour

and +this may affect quality in szeveral ways. & common
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type of reaction with most fish products result  in the
formation of a bhlack irom suiphide stain on the surface of
the food or on the outside wall of the container. These
strains are not haroful but  they detract from the
appearance of the product. If the canned prodoct contains
acidic ingredients, failure of the protective enamel may
lead to reactions with the metal in which hydrogen gas  is
Fformed. If sufficient gas is generated, ilts pressure will
cause the container to become a sweill.

2. Filling — In filling containers, account must be
taken of the fact that the contents will supand as
contract in  volume more than the container will with
mhanges in  temperatuwre. This means that the amount of
headspace in containers of canned fish will be decreased
as the temperature is lowered. Most containers need some
headspace to prevent them from bursting or becoming
perpanently distorted during the heat process. The amount
of headspace will depend on a number of factors including
the size and ftype of the container and the nature of the
prmduqt. Large headspace will also permit fresr movement
of the contents during handling and  this may be
detrimental to the appearance and texture of the product.
Furthermore, the product may appear to be deceptively
pachkaged if the containers are not filled reasonably close

to their capacity.
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e Macuum ~ There are four good reasons for  wanb-
ing a partial vacuuwm in a can.

&. During heat processing the positive pressure
in & can increases conslderably and the partial wvacuum
present belps To reduce the pressure, and in dolng  so
reduces the chance of distortion and damage to the same.

b After processing and cooling, the vacuum,
causss  the eands of the can to be collapsed, that is
concave. Lans not evacuated may appear to be blowngbut in
fact are still guite wholesome. This occurs when the
hesdespace of the can increases due to considerable rize in
temperature over that of packing, or due to the pack being
expcsa& tn lower atmospheric pressuwre that is  at  higher
altitudes., The vacuum prevents this from occuwring.

w. The presence of vacuum in the can reduces the
orygen content of the headspace and therefore the extent
of internal corrosion is prevented.

de. Ouygen also causes discoloration of many
products  and if present in any appreciable amount it may
pHidize vitamins C ard A&, with resultant loss of notritive
value, Vacuum carn be obtained either by heating
exbhausting or vacuum seaming.

3. Bir in the retort ~ the complete slimination of
air from the retori is a vitally dimportant factor in steam

processing, and unless special provision is  made  to



maintain a uwniform steam—air mixtuwre, =serious uwnder-
processing  may result. Retorts or cookers should be so
construcked  that removal of air is facilitated. This is
brought about by a procedure known as "venting”, the steam
before it is brought to operating temperature. One effect
resulting from the presence of air in the retort is that
for any given pressure the temperature is lower than that
chtained with steam alone.

4. Coming-up time — To Lopex (1982:56), thiz is time
required to reach the required processing tempesirature  and
pressure. There is a minimuwn limit for the coming-up time
from retort by venting during this period. When wventing
is  Anscleguate for rapid removal of the sir, a very short
coming Wp time is likely to result in under-processing. A
coming-up  time  sbhorter than the minimum  for which the
retort has been demonstrated to give satisfactory result
should not be used. With zome vacuum pachked products, it
ig atdvisable to heat the cans sufficiently to dissipate
the internal vacuwn before the pressuwre in the retort is
permitted to become greater than two pounds, otherwise the
cangs may panel or even collapse.

8. Time and Temperature relationship - According to
Eisner(l972:580-87) a hknowledge of the time-tesperature
relations in the cans during the sterilizing process is

desirable as  an  aid to their application in the
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scientific stuwdy of food sterilization. He also pointed
put that the destruction effect is greater with rising
temperatuwre, and that the holding time at the higher
temperatures can be shortened, on condition that they act
for suwfficient time at the "cold spot" of the product. In
other words, the achievement of the F, value necessary
for sterilization is shortened by employing higher temper-
atuwres, to the extent of the rise in temperature.

&, Initial temperature - Stumbo (1973:16é) defines
initial temperature as the temperature of the food at zero
time of heating on cooling. Edisher (1972) said that Jjust
prior te the start of the process, the contents of the
container used for chechking the initial temperature should
be shaken or stirred and the tempgrature determined. This
container should be representative of the coldest cans  in
the retort load and should have an  initial temperature
equal to or in between commercial limits of 54.49C.

The initial temperature influsnces greatly time of
heating required o administer a process of any given
lethality, the higher the imitial temperature, the shorter
ig the time required.

7. Aocidity -~ American workers, Herson and Hulland

(1980:85) have shown that the type of microbial spoilage

pecuwring  in uwnder—-processed packs is  related to  the

acidity of the food. According to the authors, Bigelow
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and Cameron in 1932; the classification of canned foods
based on acidity are as follows:
g« Don—acid food: pH valus above 6.0
be semi-acid foods: pH value between 4.5 and 6.0
. aclid-foods: pH value below 4.8

The principal demarcation in the acidity
classification is betweesn the medium acid and acid groups,
that is at pH of 4.8 and &.9. Below pH 4.5, the growth of
clmﬁtridgim hotulinum, the most heat resistant of food
poisoning organism, is generally regarded as being
inhibited, and for foods with pH values below 4.8,
pressure in  processing, therefore, considered to b
UNNecessary.

Iver (1971260} said that the indices used in quality
contral vary and may comgrrise one or more af the following
groups: Total counts—-usually required in the form of the
Standard Flate Count (SFC) at 35°C but may be desired as
aprobic surface counts at 20, 25, 30 or 35°%C; counts of
organisms of public health significance-this group
comprises coliforms, fascal coliforms (E. coli), and total
clostridia; counts of potential food-poisoning bacteriag
Staphylococous aureus, Clostridium prefungers (Welchie),
Vibrio parachapmolyticus and Bacillus cersus and absence
of food bone pathogens, Sammonelle, Vibrio cholrea (comma)

ang Clostridium.



Mebbe (L970:17) made mentioned that the purpese oaf
guality control is to keep the customer happy and to
maintain or increase profitability to everyvone involved in
selling and/or processing fish., RBacteriological +testing
of  products is rnow all recognized as an integral part of
guality contrpl procedure in Tood industries  throwghout
the world, To be truely effective, it needs to compentce
with the raw materials used in food manuwfacture and core
tinue through succesding stages of processing and brans-
port until it reasches the consumer. The particular rele—
vanee of micro-biological guality control to the shellfish
industry was discussed in detail.

Cary (19741462, Bendless (1975) stated that Dick
(19700 revigwed the asrgumesnts for and ageinst the applica-—
tion of microbiological standards of foode. WHhere stande
arrds are applied there are seriocus disadvantages in  the
application of Yhe severe and toe rigid limits on the
principle of making foods "safer than safe".

Today, shellfish products in international trade must
ot only be conpetitive in terms of price and eating
guality Bt must also meet the hacteriological”
reqgquiremnsnts of importing health authorities.

Bhellfish in  their natural senvironment carrey a
commensal bacterial load, the composition of which may he

governed by such factors ag their feeding and  living
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habits, the gecgraphy of the area, the seasons, and the
temperature and guality of the waters which the mnussel
found hest for growing.

focording to Hallegraefd et al (1989:732), any sample
containing more than 80 wg of toxin per 100 gram of mussel
ig considered dangerous consumption.

HallegraéffEl G.M., and Maclean, J.L. (1989 2-~3)
discovergd that toxic Pyrodinium red tide were first found
in the Philippines in mid-1983%, in the Samar sea. A
second major  outbreak occured in mid-i1987. They were
reported in the Samar sea by September. A1l these events
resul ted to many illness and deaths.

The occurence of natural phenomenon known as  “Red
Tide" refers to the reddish-brown discoloration of sesa
water caused by he proliferation of microscopic organisms
called dinoflagellates. The species causing red tide in
the Fhilippines is named Fyrodinium bahamense Var-
COMPrEsSslmn. Humar carn becoms 111 from  esting seatfood
products  contaminated with red tide organisms. The most
rnotoriouws seafood causing illnesses are bivalve shellfish
such as the gresn mussel, oysters, scallops, cockles, and
limpets cut, the gills and guts of small fish such as
sardines and anchovies can alse become contaminated, The
illness fTollowing consumpltion of green mussel is called

paralytic shellfish poisoning (FSF). Diagnostic symptoms



are  tingling or burning sensation of the lips, gums,
tongue and face progressing to the neck, arms, fingertips
and tops., In severe cases, inability to walk, difficulty
in breathing, swallowing and speaking do occuwr and  pa-—
tients may die from respir%tmry analysis. Shellfish
poisoning is caused by the neuro-toxins from the dinofla-
gellates held in small fisbes stomachs. The toxins are
stable found in water.

James and Krone (1987:13) revealed that the number and
types of Bbacteria present in & shellfish prodoct will
reflect the changes that have taken place in the initial
flora and contamination that may have occured during
catching, handling, and processing. Consequentliyv, Lthe
development of a shellfish product export industry depends
on a thorough bknowledge of the bacteriology of the
products to  be marked so that adeguate control can  be
applied,.

According to Senple (19460:101-102) the development of
shell products must, therefore, take into consideration
the bacteriological specifications, limits a;d standards
that are reqguired by potential Fforaign  importers and
realistic appraisal of whatever or not those requirements
can  be met must be made by all sections of industry and

government concernecd.



The processors can now grade Ttheir products  and
choose their markets according to  the requirements of
foreign importers. Where products are of unacceptable
guality they can either be reprocessed or put to alterna-
tive use, thus eliminating the unethical and costly proce-
dure of touting shipments from port in the hope of eventu-
al acceptance by a less wvigilant port health auwthority.

Jones (198832} reported that substantial spoilage
loses occur in processed products. Oxidation problems,
partially controllable by adequate handling and storage
techrinues, can arise with fatty species,

Avery (1980:140) revealed that the invention of the
tin cans made 41t simplisr to preserve food without
pickling,; salting, diying or smoking. Egra, Daggat. who
aciqulred his knowledge on canning in Europe, was the first
to start canning in kthe United States. He cannned oyster,
lohster, and salmon in New York. In 1819, Thomas Kanset
found canmed sea  foods  in the same state. William
underwood  from England had worked and learned pressrving
and pickling in a canning factory in London. He opened
the first successful cannery in Boston, Massachussets in
the Unites States.

In the RBook of Fnowledge (1972:12), Micholas Appert,
& French candy maker is regarded as the father of canning.

He ekyperimented on certain sethods of preserving food for



nine vyears, and had long struggled with the problem of
food spoilage until finally his work paid off in the form
of preserved food in sealed glass containers.

Lowis Pasteur, & great French scientist proved the
caunses of spolilage of products. Pasteur admired Appert’'s
meethod of canning and consider it the basis ©of today's
canning process.

According to Perovic (1275:30); there are few
different methods of canning sardines but all of them are
common Ly divided into six operationsg Fre-treatment
(including weighing, pre-cooking, filiing oil or tomato
sance); packing cansy pre-cooking; filling {(pil or tomato
saute) and steaming) sterilization: and final operations.

According  to Wheaton and Lawson  (1985:18%), before
being packed into cans, the materials are first oleaned,
butchered and pre—cocked. Nearly all fish and seafoods
products are pre-cooked before they are packed. The
canning operation entails steps: Facking the ppepared
products into the cansi Adding substances to  enhance
flavory to improve guality or to help preserve the
product; Exhausting, i.e., applying a vacuum teo remove air
from the cansi closing and sealing the cans; and heating

or retorting.
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As revealed by Herson and Hulland, the result of the
ertension survey  conducted by Feller showed +that the
rumber  of organisms per grad by plate count is less {than
ternr (i) . The fish was-wf good guality and there was no
off flavor.

A freshman reported sxcellent results with canning of
frrozen  herring. The fish was of good quality and  there
was no off flavor. However, the fish was not guite as
white as it would have been if fresh fish had been
used. The resullts were very similar with those obtasingd
in canning of fish which had been kept in cold storage at

temperatutre above freezing for a few days before canning.

B. Local

Felevant ideas of scholars and authorities in  the
Philippines were considered for a bhetiter underﬁtgﬁding ki
the subject given utmost pricority.

Calmorin (L9901 180-154) stressed that im the
Fhilippines, there are three (3) canning styles, namely:
Balmon Style, Spanish of Bardines Btyle, and French Style.
The ingredients uged are salt and oil in brine solution
only. For Spanish Style or Sardines Btyle, T bes
ingredisnts  are salt, 0il and tomato sauce. Balt, oil,
and species are the ingredients for French Styles.

For canning purposes, glass jars and tin cans  are



used., The differences between glass jars and tin cans as
given by Calmorin are as fTollows:
Blass Jars Tin Cans

1. BRare hands used in sealing - An auntomatic can $E§IEF

is used

2. Half-sealed during proces- ~Completely sealed during
Hsing processing

3. Longer processing time -Shorter processing time

4., Fetcock is not  opensd ~Fetoock is open gra-—
after processing time dually after processing

9. Looled at room temperature ~Cooled in ruanning water

é. Blow heat penstration and -Rapid heat penetiration
copling process and cooling process

7. Can be reussd ~Carnat be reused

8., PFroducts can bhe easily -Froducts cannot be seen
seen and inspected are difficult to inspect

2. Minimal chemical reaction ~Chemical reaction onours
betwesn the food material due to ferrous oxide
arnd the container content of the ocan

10. Heavy and fragile ~Light and unbreakable

11. Easy to open ~Difficult to open

12, Discoloration of products ~pNo discoloration of pro-—
due to light striking gduct

Commercially sterile may be defined as cans which
have been so processed that the food uwnder ordinary store
age eondition, will neither speoll nor endanger the health
point  of view and regulres that for all low and medium—
acid packs, the processing of food should have been ade-—

guate Tor the destruction of Clostridium  botulinum
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BROFES. Dirganisms of  lower heat resigtance  such  as
goced  and non-sporing rods should be eliminated in all
heat-processed canned products.

Fanggat (1987:246) defines canning as a process of
praserving food achieved by the application of thermal
sterilization procedure to products pachked in
hernitically sealed containers. Thus, the canning process
may be carried out, eithery 1) by filling the product into
container, sealing it bhermitically and sébsequently heat-
ing and cooling the container and contents until  all
microgrganisms capable of growth in the food are destroyed
or 2) by sterilizing the product continuously in line by
heating and cooling it in heat ehangers and then filling
it aseptically into pre-sterilized containers which are
subsequently sealed under aseptic conditions.

According to Lopes (1975:3) the Bacterium,
Clostridium iz the microrganisms of most concern o
commercial Canners. This organism is capable of
developing wvery strong toxins if allowed to survive. It
does not grow well at pH lower than 4.6, but most fishery
products fall in pH ranges 3.0 to 6.8. The Clostridiowm
botulinum ie highly resistant ‘o heat, therefore,

sherilization process which assurfes destruction of this



prganism  is necessary. This process alse kills  obhoer
microcrganisms capable of spoiling canned foods under
normal handling and storage condition.

The Fhilippine Fisheriss Commission, Estuarine
Fisheries Division (1967:4) stated that the cotribution of
post-~harvest technology to wider programmes of fisheries
development and food production lies in:

Improving the economic and totsl production of  the
industry through the avoidance of gross wastage, in  im~
provement of yield and guality by taking account sociolog-
ical factors, the adeguacy of retuwrn on  investment, and
the wider consideration of food safety. The two broad
categories of wastage may he distinguished as follows:s

1. Large guantities of fish, for instance the shrimp
by catch, are discarded on the vessel because currently it
is uneconomic to preserve it.

2. Considerable wastage of fish occurs aflter
capture. Microbial sppoilage represents the most serious
loss of wet fish, and serious problems can arise from
contamination by pathogenic microorganisme. The economic
aspect of culturing mussel is included in this paper.

According to Calmorin et al (1990:1507), Fish
processing is  very isportant because ;i.t’r lengthens the

shelf-~life of fish and other fishery products, thus saving



fish and other fishery products which may be wasted during
glut season. It retains or imporved the nutritive value
and the odor, color, and texture of fish and other fishery
products. It alleviates the ever-growing malnubtrition
problem of the country. It lessens food problems in time of
gcarcity, reduces importation of canned fishery products,
thus,  increases dollar reserves, Tt solves unemployvment
problems of the country where fish processing graduates
are encowraged to be self-emploved. It makes the country
gself-sufficient through exportation of fish and fishery
proditcts. It encourages the fishermen to  improve their
method and technigues in catching fish inorder to have
good  supply for fish processors.  ITh helps in the socio-
gconomic development of the country. it encoulrages
Filipinos to be protein-egaters rather than fat-eaters,
thus; alleviating hypertension neads.

According to Dagoon (1984:2), the major factors to be
controlled in order to reduce spoilage and maintain guali-
ty are: 1) timey; 2) temperature: 3 contaminationy and 4)
damage .

In addition to their gualitative aspects, tastes and
their acceptance must be considered from gquantitative
viewpoint. However, high intensities of sweetness and

saltiness in foods may be claying or satisfying and
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thirst-producing, a low level of sourness may ba
disappointing in Juice and high level of bitterness in
chocolate can be tolerated if it does mot last too long.
The manner in which the taste Jactors interplay also
atfects accepltance.

According to Mendoza (196l1:6), Pasteur proved the
"spontaneouws generation” concept error. He also showed
the fallacy of the "vacuum thecry" and clearly proved that
microorganisms  are  the real cause of spoilage and  that
heating canned foods preserve them by killing the microor—
ganisms,

RELATED STUDIES
A. Foreign

Fareign investigations and researches having direct
bearing on the present studies were reviewsd to betier
prepare the researcher in designing and conducting her own
investigation.

A food need not be liked to be accepted. it nesds
only .to emit sensory impressions that are perceived as
affirmative responses to the guestions. "It is edible”.
"Shall I mat it".

Edibility means fTit to be eaten. 8Sight, a physically
sense, which enables one to judge the appearance of food

is the first clue to its identity and often & prediction
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of the degree of satisfaction or pleasure o be  derived
from eating.

Meat flavor is sometimes predictable by color. Celor
ig probably the most important of the sight factors in
aceptance or rejection of foods. Depth of color
freguently denotes strength or weakness of flavor.

It is known that pleasing-loocking food promotes the
flow of digestive julces and thereby enbhances the digest-
ability of food. In & meal, variety of celor promotes
aye-appeal and often implies variety of flavor and tex—
ture.

uality of a Tfood can be defined A% those
characteristics or attributes which make it acceptable to
the consumer. It can be defined as the maintenance of
gquality at a level that satisfies the consumer and that is
economnical to the producer.

Quality control is normally  based on agreecd
procedures and specifications which are designed o
maintain quality or reduce defects: 1} of the raw
materialsy 2) dwing all stages of processingi 3) of  the
final product.

Hayt et al (1938:47) investigated the effects of air
in  lowering the efficiency of steam sterilization and

their conclusions weres
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A Alr reduces the retort temperature and this
is  an uneven phenomenon because air, being heaviegr than
steam, tends to stratify below the steam;

B. A mixture of air and steam at any temperature ig
not as efficient as saturated steam at the Same
temperatiure;

. Air in the retort cuts down the penetration of
the steam.

Shewan (1977:11) discovered that the total viable
counts on shellfish after spoilage in ice are of the order
of 107 - lﬂsfgram at 20°C with the flora dominated by
sne of the other of the gram—-negative Pseudomonas or
Moraxella/Acigse to bacter gepera; although it is probable
that even within this group only a relatively low  propos—
tion of the total number are active €poilage agsnts.

The most commonly used "indicetor organisms"  in
international trade in shellfish are Escherichlsa coli  or
fapcal coli forms and Straphylococous  aureus. Shawan
(1970} in  a comprehensive review of the food poisoning
hazard 4in  fishery prmducté stated that, with certain
reservations, they are still amongst the safest articles
of food.

Murateedhoran (19282:16) underteook a study on  the
method of preparing different types of delicious ready to

aserve pickled products from storage characteristics. Of
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the three(d) products, namely dried and pickled, fried and
pickled snd light smoked and pickled, the last one had the
best shelf-life. The aptimum conditiaons of frying and
smoking for preparing such type of pickles are also
reported.

Unnikrishman (1983:114) undertook a8 similar study
entitlied "“"Preparation of HMussel Meat Ry Drying". It
describes a simple and cheap process of mussel meat
preservation by drying. The melhods involves the
blanching of mussel meat shucked from purified live mussel
in 8% boiling moisture of 10 to 15%. The product stored
in glass bottles or polyethelens bags suitably sealed has
& storage~life of about & months after which the
organcleptic gualities begin to tleteriorate. I {w
presaervative is used at any stage of processing and  the
yigld of the products is approximately 20%. The major
type of spolilage due to insect infestation is also  common
urless pachked properly.

Fillsworth (1952:120) showed that steaming time of 6
minutes sterilized cochkles and mussel. Mussel collected
from Calicut area were transporied tec laboratory in &
refrigerated wvan. Small lots were cooked in a steam at
atmospheric pressure Tor different lengths of time to

.

determine the optimunm cooking pericd as judged in
» W

appearance and flavor. Half of the lot was cookéd for 1

1]
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minutes and allowed to cool. The raw mussel were
immediately copled. The meat was separeated from both
guick—frozen at 407C with water as glazed and stored at
2390, Then the frozen stored materials were sampled at
intervals, thawed at 470 and analyzed for physical, orga-
noleptic and chemical characteristics. Total water ex-
tractable nitrogen (WEN), non-proftein nitreogen (MPN)  and
free amino, nitrogen ( a-NH2ZN) were used as chemical in-

dices of quality.

Bergen (19533220}, from Denmarh careied ot
experiment in canning of frozen bhean products. They

showed a definite change of texbturs from the frozen
product in & way that the flesh was found considerably
dried than in products smade from fresh sprouts.

Eall (1975:53589-060) observed that the thermal
treatment of  the entire can contents must be at  least
aﬁuivalent to 4 minutes at 120°C or 10 minutes at 115°C in
ordar bto RIID the most heat-resistant strains.

Meat kills bacteria and destroys their performed
toxins. Its effect however is dependent on time and
temperature., Heat treatments of shellfish usually vary
from scalding, which merely opens the shells of mollusc,
ter full cooking, by boiling or sither free or low pressure

steaming.
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According Lo RBall (1955:83%-3460), Vaillard reporl
that 70804 of the cang (presumably sound) be examined
were unsterile, the organisms presents were cocci, sporing
and non-sporing rods and monlds.

Herson  and Hullad (1980:84) reported on the exten-
surrvey made by Feller {(1926) on canned salmon. O0f 5,274
cans of normal guality, 3.4% were considered to be unster-—
ile. He further states that of the cans containing aer-—
cbes, 70% showed less than 10 organisms per grams by plate
count., Over 50 % of spore—forming aerobes grow in  canned

salmon under nearby perfect and aercbic conditions.

B. Local

Studiss or investigation taken in local setting
"Philippines" were reviewed to better prepare the present
researcher in the formulation of probless and to facili-
tate in the making of the conceptual framework.

Bpolinario (1979:18~31) conducted & study to
standardize canning procedure for stuffed sguid packed in
tomato sauce mussel product such as Tahong Adobo, Smoked
Tahorng 4in 041, and Tahong in its Own Broth. A series of
formulation were made wntil highly acceptable products
were obtained based on sensory avaluation. These
formulated products were pachked in C-enameled Cans,

exhausted to an internal temperature at 180°F and sealed
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immediately. The canned products were subjected o  heat
penetration test and death time studies using P.A. 3679 as
the reference in microorganisms. The minimum process time
of 240PF and 2809 were calculated based on the  results
of the above spoilage rate at one can per 10,000 cans.
From the resulits obtained, the mindimam processing  time,
temperature combinations and 70 values for the aforemen—
tioned products in different can sizes were established.

According  to Bulut (1983:14) boiling hot brine, made
by dissplving 484 grams salt in esach 4.% liters of water
is added to the can just before sesaling, some headspace is
left, wsually aboutd % inch for can helding 142 grams to
170 grams of meats. The size of can reguires about 29
minutes heat processing in a retort at 115%C (10.5 pounds
{(1bs) per sguare inch gauge pressure or 30 minutes of the
ans dare loaded cold). Meats packed with saunce, a smobked
meat in oil instead of brine, need sterilizing in a simi-
lar manner.

The study conducted by de Guzman (1985433)  revealed
that moistuwre, falts, protein contents and sensory dguality
attributes of massel depurated in stagnant water sucrose
solution (200 ppm.), and water and sucrose solubtion
changed every two (2) houwrs. The moisture content were
observed after twenty fouwr (24) houwrs. BSensory evaluation

indicated that color, texture and flavor and general
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acceptability were nolt affected by depuration methods
employed in the study.

Apolinario conducted a study to standardize canning
procedure  for stuffed packed in tomato sauce arnd mussel
product such as tahong adobo, smoked tabhong in oil, and
tahong in its brown broth. The canned products were then
subjected to heat penetration test and death time gtudiaﬁ
using F.A. 3679 as the reference microorganiems. The
minimum process time of 2409 and 2509 were calculated
based on the results of the test.

Bulut reveals that the size of can reguires abouwt 28
minutes heat process in a retort at 116 at 10.85 pounds
PIressurea. Meat packed with sauce, a smoked meat in oil
instead of brine need sterilizing in similar mannetr.

Ball observed +that the thermnal treatment of the
entire cans contents must be at least equivalent +to 4
minutes at 120°C or 10 minutes at 115°C im order to  kill
the most heat resistant strains.

Herson and Hulland revealed that of the 5,274 cans of
normal  quality, 3.4% were considered unsterile, and 704
showed less than 10 organisms per gram by plate count.

Shewan determined the total viable counts of shell-
fish after spoilage in ice are of the order of 107 - 108/

gram at 20°C with the flora dominated by.
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Relationshi ith the P t_Stud

The studies cited were similar to the study for two

reasons:

i. All the studies investigated on the canning of
mussel, to standardize its canning stvles and procedures
and had considered the element of time(processing) tem—
perature and proassurea,

2 A study was conducted to determine the total
viable counts on shellfish after spoilage.

The present study differed from the aforecited
studies for it would like to investigate not only the
standard style and procedures of canning mussel but  to
conceive a Manual for tahong canning that will enhance the
pperation of a canning plant/factory.

As a result of the study recommendations for  further
study to discover more post barvest technology will be the
wltimate purpose so thalt the maxinmum prodoction of value-
added  products can be worked out and therefore consumers
will be supplied with gquality canned mussel throughout the

year.



CHAPTER III :
METHODOLOGY

This cahapter made provision for the utilization of
the most appropriate reseatrch design in conformity with
the study being undertaken the composition of the taster

panel , the collated data and data analysis.

Research Design

A DQuasi Experimental Design was used to determine the
degree of acceptability, the most appropriate canning
style and procedures, and above all, {fo come-up with &
workable manual for tahong canning to pave the way to  the
long felt need for the development of the Tahong Canning
Industry in the province of Bamar specifically 4in Jiabong

Samai .

Subject of the Study

The tahong canned in five different canning styles is
the subject of the study. Tahong harvested from the
municipal waters of Jiabong was uotilized for canning
PUrpPOSES .

The canned tahong were stored for eight months before
subjecting to sensory evaluation and microbial analysis.
For every style, twelve cans were produced. Out of 12

cans 8-9 cans of every style were taken for senscry evalu-
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ation, and three (3) cans for every style were incubated
for twenty (20) days at 58°C before the canned products

were subjected to microbial analysis.

Canning Styles and Procedures

The equipment, kitchen utensils, materials, and
procedures in Canning Tahong using five styles of canning
considered in the study (Tahong in Chill Sauce, Tahong in
Adobo, Tahong in Tomato Sauwce, Tahong in Bweet and Sour

Sauce, and Tahong in French Style) are presented.

Equipment
1. Pressure Cooker 2. Can Bealer
Z. MWeighing Scale 4, Gas Stove

"Electronic Balance"

Pressure Cooker. An equipment used to can fish above
boiling temperature (10092) and with pressure.

Can_Sealer. An equipment used to seal the tin cans
with +two operation rolle. The first operation roll is
used to half seal or clinch the cans, and the second to
completely seal the seams of the cans.

Weighing Scale "Electronic Balance". A device used

to measure the weight of the tahong and canned product.
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Kitchen Utensils and Materials

Carajay Laddle

Knife Mixing Bowl
Basin Collander
Bpoon Measuring Cup

Tin Cans "211 » J0on

Tahong in Chili Sauce

Ingredients:
2 kilos tahong meat/mantle
2 tcups vinegar
1 cup sugar
1 tablespoon salt
% cup soy sauce

1 teaspoon monosodium glutamate
(MBG) — Ajinomoto

1 tablespoon black pepper

Procedure:

1. Fresh tahong are thorouwghly washed. The tahong
are steamed for ten (1Q) minutes to open up their valves.
The mantle/meat is separated by hand.

2. The mantle/meat of the tahong is marinated for
two (2) hours wusing the proportion given above.

KM The marinated tahong are dried for a while and

thern fried wuntil brown in color.
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4, Facking. The fried tahong are packed inte can,

and all other ingredients are added:
2 cups chili sauce
1 cup corn oil
% cup water
1 tablespoon corn starch
% M8G/Ajinomoto

The sauce is boiled before it is added to cans.

9. Clinching. Cans are half-sealed using the first
operation roll of a Can Sealer.

b. Exhausting. Cans are placed in a Pressure Cooker
for twenty (20) minutes. The purpose is to remove the air
inside the can.

7 Complete sealing with the use of a Can ESealer.
The cans are sealed permanently by using the second opera-
ticn roll.

8. Processing. Sealed cans are processed for twenty
minutes at ten pounds (lbs) pressuwre at 24°F /115,60,

9. Cocling. Cans are cooled with running water.

10, Btoring. The canned tabong are kept in & dry and
clean place after labelling.

i1. Fackaging. The canned products are pachked din
preparation for distribution.

12. Distribution. The carnned tahong are distributed

to different market oultlets.
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Tahong in Adobo

Ingredients:
2 kilos tahong meat/mantle
2 cups vinegar
1 cup sugar
% cup soy sauce
1 tablespoon salt
1l teaspoon salt
1 teaspoon monosoduim glutamate
(M3B) -~ Ajinomoto
Procedures
i. Fresh tahong are thoroughly washed. The tahong
are steamed for ten (10) minutes to open wp their valves.
The mantle/meat is separated from the shells by hand.
2a The mantle/meat of the tahong is marinated for
two hours using the proportion given above.
I The marinated tahong are dried for a while and
therr fried until brown in color.
4, Packing. Then the fried tabhong are packsd
into cans. No sauce needed.
8., Climching. Cans are half sealed using the first
opsration roll of a Can Sealer.
6. Exbhausting. Cans are placed in a Pressure Cooker
for exhausting for twenty (20) minutes. The purpose is to

remove the alilr inside the can.
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7 n Complete sealing with the use of a Can Sealer.
The cans are sealed permanently by using the second
operation roll.

8. PFrocessing. Sealed cans are processed for twenty

(20) minuteas at ten (10} pounds (1bs) pressurea
240°F/7115,.6°C,

2. Cooling. Cans are cooled with running water.

10, Storing. The canned tahong are kept in a dry and
clean place after labelling.

i1, Packaging. The canned products are packed in
preparatiaon for distribution.

12. Distribution. The canned tahong are distributed

to different market oulets.

Tahong in Tomato Sauce

Ingredisnts:

2 kilos tahong meat/mantle

2 cups vinegar

1 cup sugar

% cup soy sauce

1 tablespoon salt

1 teaspoon monosoduaim glutamate

{MBG) — Ajlinomoto

Procedure:

1. Fresh tahong are thoroughly washed. The tahong



ad

are steamed for ten (10) minutes to open up their valves.
2. the mantle/meat of the tahong iﬁ marinated for
twe hours dsing the proportion given below.
3. The marinated tahong are dried for & while and
then fried until brown in color.
4, Facking. The fried tahong are packed into cans,
and all other ingredients are added:
4 cups tomato sauce
2 cups corn all
% cup corn starch

Y teaspoon MSB/A8jinomoto added to  each
&

. Clinching. Cans are half-sealed using the first
operation roll of a Can Sealer.

b  Exhausting. Cans are place in a Fressure Cooker
for exhausting for twenty (20) minutes. The puirpose ig to
remove the air inside the can.

7. Complete sealing with the use of a Can Sealer.
The cans are sealed permanently by using the second
oparation roll.,

8. Frocessing. Bealed cans are processed for twenty
(20) minutes at ten 1Q pounds  (lbs) pressure at
2409 /115°C,

9. Cooling. Cans are cooled with running water.

10. Storing. The canned tahong are kept in a dry and
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clean place for labelling.

11, Fackaging. The canned products are packed in
preparation for distribution.

12. Digtribution. The canned tahong are distributed

to different market outlets.

Tahong in Sweet and Sour Sauce
Ingredientss
2 kilos tabong meat/mantle
A cups vinegar
1l cup sugar
1 teaspoon salt i

1 teaspoon monoscoduim glutamate
(M8G}) - Ajinomoto

1 tablespoon black pepper

Procedure:s

1. Fresh tahong are thoroughly waghed. The tahong
are steamed for 10 minutes to open their valves. The
mantle/meat is separated from the shells by hand.

2. The mantle/meat of the tahong is marinated for
two howrs wusing the proportion given above.

3 The marinated tahong are dried for awhile and
then fried wntil brown in color.

4, FPacking. The fried tahong are fried into cans,

and all other ingredients are added:
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2 cups watsr

% cup vinegar

1 % cups sugar

4 tableszpoon cornstarch

The sauce is boiled before it is added to cans.

. Blinching. Cans are half-sealed using the first
operation roll of a Can Sealer.

6. Exhausting. Cans are place in a Pressure Cooker
for exbausting for twenty (20) minutes. The purpose is to
remove the air inside the can.

e Complete gealer with the wase of a Can Sealesr.
The cans are sealed permanently by using the second aopsra-
tion roll.

8. Processing. Sealed cans are procvessed for twenty
(20} minvtes at ten (10) pounds (lbs) pressures at
2409F/118.6°C.

2. Cooling. Cans are cooled with running water.

10, Storing. The canned tahong are kept in a dry and
clean place after labelling.

11, Fackaging. The canned products are packed in
preparation for distribution.

i2. Distribution. The canned tahong are distributed

to different market putlets.
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Tahong in French Style
Ingredients:
2 kilos tahong meat/mantle
2 cups vinggar
1 cup sugar
% cup soy sauce
1 tablespoon salt

1 tablespoon monosoduim glutamate
(M8E) ~ Ajinomoto

1 tablespoon black pepper

"y

Procedure:

i. Fresh tabong are thorouwghly washed., The +tahong
aire steamed for ten (10) minutes to open up their valves,
The mantle/meat is separated from the shells by hand.

2 The mantle/meat of the tahong is marinated for
two (2} houwrs using the proportion given above.

3. The marinated tahong are dried for a while and
then fried wuntil brown in color.

4., Packing. The fried tahong are packed into tin
cans, and all other ingrediens are added:

10 tablespoon corn oil
1 piece bay leaf
7 pigcees black pepper

& pieces (slice) carrot
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“ tablespoon monosoduim glutamate
(MBB) - Ajinomoto

The sauce is bolled before it is added to cans.

9. Clinching. Cans are half-sealed wsing the first
operation roll of a Can Ssaler.

by Exhausting. Cans are placed in a Pressure Qooker
for exhausting for twenty (20} minutes. The purpose is to
remove the air inside the can.

7 Complete sealing with the use of a Can BSealer.
The cans are sealed permanently by using the second opera-
tion roll.

8. Processing. sealed cans are processed for twenty
(20) minutes &ttt ten{l0) pounds (lbs) pressure at
240°F/115.46°C,

?. Cooling. Cans are cocled with the running water.

10. Storing. The canned products are  packed in
preparation for distribution.

11. Distribution. The canned tahong are distributed

to different market outlets.
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Complete Sealing with the use
of a CAN SEALER

1 C

C L I NGCHTINGB
1 C

P AC K I NG
1 [

The marinated mussel are drained for a
while and then fried until brown in color

oy

1

The mantle/meat of the mussel is marinated for two
hours using the different proportion of the ingredients

1 [
Fresh mussel/tahong
are thoroughly washed

Figure 5. Flow Chart in Canning Mussel
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Sampling Procedure

Since the number of canned tahong for every style was
only twelve (12) all the twelve cans weres used for both
sensory and microblial analysis.

The Zamboanga 8tate College of Marine Sciences and
Technoloagy, Rio Hondeo, Zamboanga City facilities were
utilized for microbial analysis of the canned mussel after
atoring it for sight (8} months.

For sensory evaluwation, the Fish Processing Laborato-

ry of the Samar Regional School of Fisheries was utilized.

Data Gatheri Techni

To enable the researcher to gather data, sensory
evaluation, microbial analysis, and statistical analysis
were undertaken in the study.

Sensory Evaluation

For sensory evaluation, the 28 taster panelists
facilitated the researcher in collating the data. 0f the
28 taster panelists, two (2) were Tood Technoloogy and
Homemaking major, five (3) were Fish Processing Instruc-
torey; fifteen (15) are students major in Fish Frocessing
antl  the remaining six (&) are teachers and employvees who
have the skill in food preparation. A stratified random

sampling was used in the determination of the 28 taster
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panelists. Also  the researcher bad considered {their
gpducational backgrounds, their major fields of specializa-
tion, their skills, expertise and experiences in the
preparation of different menu/recipes.

A Multiple Comparison Scoring Tést was used, Coded’
sample products representing: the five styles of canning
used in this study were svaluated based on the specified
characteristicrs/attributes: color, odor, flavor, and
texturea. The taster panelists recorded their_ evaluation
o a score sheet and descripttive terms were used since
both are meaningful to the panelists.

The data on sensory characteristics were obtained
through the use of a sensory evaluation sheet, using the
?“pmint Hedonic Scale.

The preference/acceptance test was used to  determine
the relative preference of the taster panelists ammﬁg the
given sgamples. In the Hedonic Scaling Test, the taster
panelists had observed and tasted the five coded canned
tahong samples representing the five styles used in  the
study, and were askéd to expreés their degree of liking
and dislihke. N

Through sensory evaluation using Hedonic Scaling
Test, the five styles in canning tahong were evaluaﬁed to
- determine its acceptability. Flease s Appendix A

{Bensory Evaluation Sheest).
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Microbial Analysis

To determine the microbial load or standard plate
count microbial analysis of bhe samples was done. The
number of Oolony Forming Unit (CFLY) in standard plates
were counted to determine whather sample produacts "canned
tahong" were fit for human consumption. In determining
the number of bacteria in the representative sample in the
five (8) styles of canned tahong, only thirty (30) grams
af the sampled products were uwtilized for microbial analy-
s5l6. The 30 grams was taken from sach canned mussel to
grow microorganisms capable of causing spoilage for 24-48
houwrs at 55°C,

To make the analysis and interpretation of the dats
laudable and credible, the relevant data were collated and

presented in Tabular Form.

Statistical Analysis

Tey be able to analyze the data objectively and com—
prehensively, the two-way analysis of Variance "ANOVAY,
Scheffe's Test to further test if the Hypothesis is re-
jected and the basic measures of central tendency like
arithmetic mean were used in sensory evaluation while the
arithmetic count and weighted mean count were used in
microbial analysis. The formula for the statistical tools

used in the study are hereby presented:
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TJwo—way finalysis of Variance "ANOVA"
({Downie and Heath, 1975, pp. 204-206)

1. SSt =
Wiere s
2 -
4 t =
EXZ, =

EXe? — ( EX7)

Ny

the total sum of sguare or total
variability

total sum of raw score in column

total sum of sguare of the raw score,
which can bhe cobtained by sguaring each
af the separate score and summing the
SOUares

"y
(Exz}ﬂw total sum of raw score in column is then

suared

2. 88, = EXZp - (EX)?2

£33
{1
i

=
it

=
il

EXP =

M

the within sum of sguares
the number of cell group
the number of cases in each cell

the sum total of the raw score in rows

3. 88, = B(EX)?  (EXp)?

Witeret

il

Nc Nt

colums or variability or column sum  of
sOuare

the sum of raw score values 1n column
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4. 88, = E(EXp?  (Exp?
N B Ny

Whetres

85,. = raw variability or raw sum of square

N,.. = gample size or number of cases for each

row

X = the sum of the raw score in each row

8. 88, = 88, - 88, - 85,

After all the sun of sguares have been determined,
the wusual ANOVA Tabhle is set up and each 88 is divided by
its appropriate degree of freedom to obtain the main
effects of factors ©C (Column), and R (Row) and the
interaction effect are then valuated by making an F-test

for each by dividing each M8 by the MS_..

Scheffe's Test {(Downie and Heath, 1975:204-204)

F o= (X - X%
BF,, (Ny + MNo)
Ny Néﬂm
Where:
; = mean of the first item
§é = mean of the second group
82 = mean sguare within group.pa

W
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Weighted Mean R 98
{The Welghted Mean for Bacterial Count)

¥ = gl (Cy + Cp + Cxz)

Ny ¢ No/10% Na/i00

Where:

-

X

dl = reciprocal dilution of the first countable
plate with a total count ©C, Colonies
and Ny replicates, Cs is the total
number of colonies at  the net dilution
with No replicates plates, Cx is the
total number of colonies at the next
dilution with Ny replicate plates etc.

weighted mean



CHAPTER IV
PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA

This chapter analyzes and interprets the data gath-
ared through sensory evaluation, shtatistical analysis, and
microbial analysis to determine the number of bacterial
load or count through a Standard Plate Count so  that
effect of canning styles on the microbial stability and
acceptability of canned mussel can be properly evaluated,
and the most appropriate canning style and procedures can

be identified.

A tabilit £ C i M 1

The importance of determining the degree of accept-
ability of the canned mussel pave the way to subjecting
the cenned products to sensory evaluation.

The mussel canned products subjected o sensory
evaluation were processed wsing the five canning styles
(Tahong in Adobo, Tahong in Chili Bauce, Tabhong in  Tomato
Sauwce, Tahong in Sweet and Sour Sauce, ard Tahong in
French Style). Then the canned product were stored in &
clean and dry place.

The size of the enameled tin cans used in canning is
211 % 300, which means that the can has a diameter of 2«

111716 of an inch and weights 42.38 grams.
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The we%ght of the canned tahong were determined
through the use of a weighing scale "Electronic Balance®.

The drained weight, gross weight, and net weigh% of
the canned tahong (Tahong in Chili Sauce, Tahong in Adobo,
Tahong in Sweet and Sour Sauce, and Tahong in French

Style) are presented in Table 1.

Table 1

Drained Weight, GBross Weight and Net Weight
of Canned Mussel

Canned Tahong| Drained Weight Gross Weight Net Weight
in Grams in Grams in Brams

Tahong in 215.22 265,98 223.587
Chili Sauce

Tahong in 180.03% l88.1s& 125.82
Adaba
Tahong in 216.1%9 259.84 21.7.48

Tomato Sauce

Tahong in 228.63 259 .88 217.50
Sweat and
Sowr Sauce

Tahong in 200.00 260,00 217 .62
French Style




a9

After  the canned mussel/tabong had been stored for
gpight (8) months, sensory evaluation using the 9-Hedonic
Scoring Test was conducted to determine the dagreé of
liking or disliking. 7The data were analvyzed and presented
on Table 2. The weighted mean on the responses of the
tagter panel on the acceptability of the canned mussel

among the five styles were determined.

Table 2

Weighted Mean on the Responses of the Taster
FPanel on the Acceptability of the Canned
Mussel Among the Five Btyles

Methéds of Canned Mussel

Attri- Tahong
hutes Tahong inTahong in|Tahong in] din Tahong in

Chili Adobo Tomato |Sweet (French

Bauce Sauie and Style
Bour

Color 7.714 b 714 7. 5355 b.428 B.9464
Odor 7.285 7 7.428 4,428 h.678
Flavior 7 LT ) 7.214 ba. 6871
Ten bure 7.214 &H.892 t, 64 h.5 ba&78
Total 29.213F 27 .248 29.141] 25.884 26.891
GBroup 7 EOE25/ 6.8127 7. 28025/ L.464/7 647275/
Mean 7.3 H.81 7 . 2848 a.46 h.47

4

LA

Rank N A 2

e b S AT S 112110
R e ettt raaet seriaree P
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Table 2 reveal that the Tahong in Chili Sauce
obtained a weighted mean of 7.30, Rank 13 Tahong in Tomato
Sauce with a weighted mean of 7.285, Rank 23 Tahong in
Adobo with a weighted mean of 6.81, Rank 33 Tahong in
French 8tyle having a weighted mean of 6.47, Rank 43 and
Tahong in Sweet and Sour Sauce obtaining a weighted mean
aof &.46, Rank last, among the five styles of canned tahong
based on the degres of liking and disliking as judged by
the twenty-gight (28) panel tasters. As gleaned from
Table 2, the taster panel accepted the five styles of
canning mussel since the weighted mean for Tahong in Chili
SBauce, Tabhong in Tomato Sawce, and Tabong in Adobo, Ranked
1, 2, and 3 respectively. The three (3) stylies used In
the stuwly were liked moderately by the taster panel.
While Tahong in French 8tyle and Tahong in Sweet and Sour
Sauce, Ranked 4 and 3 respectively, they were liked
slightly by the taster panel.

The findings revealed that the five style of canning
do not differ significantly on the degree of liking and

acceptability.
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Table 3

Two-way Analysis of Variance "ANOVA" on the
Acceptability of the Canned Mussel/
Tahong among the Five Styles

Source of Variation

Canning F Tabular F value
Styles 88 df M8 |Value|for « = .03 and| Decision
df =45 df =400

Batwaan* 76,85 4 19.21 7.87 24359 Reject HQ

etum e ot st i i
e I BT e

*Tahmng in Chili Bauce, Tahong in Adobo, Tahong in
Tomato Sawce, Tahong in French 8tyle, and Tahong
in Sweet and Sour Sauce

As seen in Table 3, the computed F-value for columnns
on  the five styles of canned tahong is 7.8% which exceed
the Tabular F value of 2.39 at a = 03 and for degrees of
freedom dfy= 4 and dfs = 400. This led to the rejection
of the Null Hypothesis (Hoy), to the conclusion that the
five styles significantly differ on its acceptability.

A further test using Scheffe's Test Analysis was
considered since the Null Hypothesis was rejected and so
as to be able to determine the best styles for canning
tahong. The result of the further test revealed the
following: Tahong in Chili Sauce, Tahong in Tomato Sauce
and Tahong in Adobo are equally preferred by the tasters

50 are Tahong in Adobo, Tahong in French Style and Tahong



Table 4

Scheffe’'s Test Analysis to further Test the
Acceptability of the Canned Mussel/
Tahang among the Five Styles

e L o s s oS WL T Loors FLLRLL S A ALt

Canning Stvyle

Evaluation

72

Tahong in Chili
ve Tahong in

Tahorg i Chili
vs Tahong in
Saune

Takohg in Chili
ve Tahong in
and Sour Sau

Tahong in Chili
vs Tahong in
Style

Tahong in
Tahong
Sauce

Tahong in
Tahong

Adobo
in To

Acabo

Tahong in Adobo

Sauce
Adobn
Saunce
Tomato
- L
Sauce
Bweeat
ce 4, Z60
Sauce
French
4,278
Ve
mato
1.3%84
VE

in Bweet
and Souwr Sauce

w750
ve
7ré

Tahong in French Style
Tahong in Tomalo
SBauce ve Taborng in
Sweet and Scur Sauce
Tabhong in Tomato
Sance ves Tahong in
French Style
Tahong in Bweelt and
Bour Sauvce vs Tahong
imn French Style

4,17%

4. 064

A QOOELT

Mot Significant

Not Significant

Bignificant

Significant

Not Significant

Not Significant

Mot Significant

Significant

SBignificant

Mot Significant

T I T I T I e
bt AL s b st e 4 8 T AT o e S ettt et et

*This value is compared with the critical value of

which is derived from the forauwla (k-1

L

Ha.027
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in Sweet and Sour.

The Scheffe's Test Analysis to  further test the
acceptability of the canned mussel among the five styles
iz shown in Table 4.

fAcceptability of canned mussel between the four
attributes (color, aodor flavor, and texture is presented

in Table §).

Table 5

Two—way Analysis of Variance on the Acceptability
of Canned Mussel Between the four Attributes

T R e

Souwrce of Variation

Attri- F Tabular F value

butes 88 df M8 |Valuelfor o = .05 and| Decision
Between

Rowes 229 3 W76 311 &b Accept Hj

*Cnlmr, Odor, Flavor and Texture

fis Shown in Table %, the fow attributes did not
gignificantly affect the acceptability of the canned
mussel. Using the Statistical Tool "Two-way ANDOVA"  the
compitted F-value for Rows, that is on the four at-
tributes/characteristics (color, odor, flavor, and tex-
ture) is egual to 311 which is less the Tabular F value

at a = .03 and degrees of freedom dfy = 3 and dfo = 400,
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Bo in this case Ho, is accepted, to the conclusion that
the fouwr attributes did not significantly affect the

acceptability of the canned tahong/mussel.
Table &

Two—-way Analysis of Variance"ANOVA" on the
Acceptability Between the Four Attri-
butes on the Five Styles of Pre—
paring Canned Mussel

] Source of Variation

&thri-

butes 88 df Ms F Tabular F value| Decision

Value| atla = .05

EBetween

Calumns 76.858 4 19.21 V.87 2.39 Reject H,
Rows 229 3 7B J311 262 Accept H,
inter—

action 22.87 12 1.91 .78 2439 Accept H,
Within F1n.22 B/HY

The data presented in Table &, revealed that through
Statistical Analysis "2-Way ANOVAY, the computed F-Value
for interaction egual to .78 is less than the Tabular F
value of 2.39, therefore conclusion drawn, is that, the
attributes (color, odaor, flavor, and texture) cdid
noy%ignificantly affect the acceptability of the canned
mussel.

According o Campbell (1982:184), the maintenance of

high gqguality, tasteful menuw preparation, and careful
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processing were all necessary o increasase production,
acceptability and increase sale.

Im support to this findingy, a man who came to
Zamboanga had described the durian in brief Y"it smells
like Hell but taste like Heaven".

Ity implication is that, the four attributes (color,
odor, flavor, and texture}) did not have a direct bearing
on the canned +tahong, since all the five styles were

accepted/ liked by the taster panel.

To provide a tangible answer to the problem raised
the researcher deemed it very necessary to subject the
canned products to microbial analysis. The purpose is to
indicate the presence or absence of microbes in & fixed
auantity of product or to seasuwre total number of
Qrganisms. The test was dome under generally recognized
standards and is referred to, as the Standard Plate Count
(BPC) .

According to Wheaton and Lawson (1985:138) the
standard plate count gives a comparative mmeasure of the
over—~all degree of contamination.

The main reason for subiecting the canned products to

microbial test is that the development of shellfish
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products must take inte account the bactericlogical
specificattion, limits, and standards that are required by
potential foreign exporters, and realistic appraisal, of
whether or not those requirement can be met, must be made
By all sections of indusiry and government concerned.
After the canned tahong had been stored for eight (8)
months, the canned products were incubated for twenty (20)
days at 35°9C in an incubator to determine the number of
colonies of microocrganiams found in every representative
sample of the five (8) styles of canned tahong. The
microbial analysis was done in three (3} replicates to
ascertain  that its results were valid and reliable. The
270 mi. sterile with 0.1% pepton plus thirty (30) grams of
sample taken from the five styles of canned tahong with .1
ml. solidified agar in a petri disc were used to determine
the number of colonies in every representative sample of
the canned tahong after having been cultured for 24-48
hours at 55°C in an incubator. The Table is hereby pre—
santed +to project a better picture and appropriate  find-
ings as a result of the Microbial Analysis through a Total
Flate Count (MNA) in the determination of the colony form—

ing unit (CFU).
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Table 7 indicates the number of colonies of microor—
ganisms like bacteria and molds found in the five styles
of canned tahong. For Tahong in Chili Sauce, the colany
forming unit at 10} = 15 and 0, and at 10° =4 and 1. For
Tahong irn Adobo, the colony forming unit is high at 1ol =
1l and 7. Foar Tahong in Tomato Sauce, the colony forming
unit as a result of the Total Flate Count were 10 =2  and
1, 109 = 3 and 2 while 10° = 4 and 0. For Tahong in Bweet
and Souwr Bauce, the Tetal Plate Count were 10t=8 and 3
while 102 = 1 and 0. For Tahong in  French Style, the
Total FPlate Count were 191 = & and 12. for 102 - molds
were evident and 2, and for 10° =0 and 19. The number of
Colomny Forming Wnits in the five styles is less  than
thirty (30}, hence the products are fit for buman consump-

tion.
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Table 7

Number of Colonies of Microorganisms Found
in the Five Styles of Canned Tahong
Cultured Tor 24—-48 Hours After
20 Days Incubation at 55°C
in an Incubator

TJotal Plate Count

Repli- |Tahong injTahong in|Tahong in| Tahong in |Tahong
cates |Chili Adobo Tomato Sweat and in French
Sauce Sauce Sour Sauce |Btyle
1 1od=15 1od=11 1ol=z 10t=a 10l=6
10t=0 10i=7 10t=1 10+ =3 10%=12
2_ 2 Do 2 2.
2 10==4 1= 10%=3 10%==] 10%=Mulds
10%=4 10%=5 10%=2 10%=0 10%=2
3 103=0 103=2 105=4 103=0 103=0
107=0 107=4 10°=0 10==0 107=19

The result of the Microbial Analysis “"bacterial
count” through a Total Plate Count in the determination of
the colony forming unit was that the canned tahong were
fresh and fit for buman consumption since the bacterial
load was less than thirty (30). The canned products
"Tahong" had shown no sign of defects, hence their
freshness were maintained even after storing the canned
mussel for eight (8) months. The processing time and
temperatuire (20 minutes at 10 pounds pressure at

24D°F/115.6OC) were sufficient and guality control was
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observed throuwghout the processing period.

According to Shewan (1972:5) Total viable counts on
shellfish after spoilage in ice are of the order of 107 -
1@8/gram at 20°C with the flora dominated by one or the
other of the gram—-negative FPseudomonas or Morazella/dclisse
to bacter genera, although it is probable that even within
this group anly a relatively low proportion of the total
number are active spoilage agents.

Also, Dagoon (1l986) stated that guality control is
normally based on agreed procedures and specification
which are designed to maintain gualility or reduce defects:
1) of the raw materials; 2} during all stages of process-—
ingy 3} of the final product. And that the major factors
to be controllad inorder to reduce spoilage and maintain
guality are: 1) time, 2) tempsrature, 3I) contamination,
and 4) damage.

With the findings, the five styles used in canning
tahong will guarantee the freshness of the shellfish
Htahong” for a longer period of time. Therefore, the
continuous production and supply of fresh tahong will
enhance the maMimum production and supply of canned tahong
the whiole year round.

The five styles of canned tabong were subjected to
Standard Flate Count to determine the Colony Forming Unit

(CFU} . The firet carnnsd tahong subjected to microbial



80

analysis was the Tahong in €hili Sauce. The result of the

analysis is presented in Table 8.

Table 8

Dilution, Number of Plate Used, Coclony Count/
Plate Total Mean, Colony Forming tnit/
Gram (CFU/g) Arithmetic Mean, and
Weight Mean Count for Tahong in
Chili Sauce

Dilution N Colony Count/ Total Mean EFU/g
Flate

10 2 15, O 15 7.8 7.5 x 1ol
10% 2 4, 1 5 2.5 2,8 x 10%
10 2 0,0 0 0 0 x 107
Arithmetic Mean Count =_7.5 x 1ol
Weighted Mean Count =_ 0,901 ¥ 16§CFU/G

Table 8 presents the results of the Standard Flate
Count (8FE) also called the Aerobic Flate Count or FPour
Flate on Tahong in Chili Sauce. Rased on the microbial
analysis, the Tahong in Chili Sauce obtained an arithmetic
mean count of 7.5 % 10} and a gighted mean count of
0.901/g x 10% (dilution), GFU/g.

Since the count per plate is less than  thirty (30)

eolonies, result is reported as 30 2 N CFU/g with N as the
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reciprocal of the dilution. This means that the count is
ingignificant and the Tahong in Chill Sauce is propsrly
process  and safe for buman consumption. Based on the

analysis, there was no gas formation.

Tahle 9

Dilution, Number of Plate used, Colony Count/
Plate, Total Mean, Colony Forming Unit/
gram (CFU/q), Arithmetic Mean Count
and Weighted M=an Count for
Tahong in Adobo

Dilution N Colony Count/ Total Mean CFL/g
Flate
10t 2 11, 7 18 & 9 » 10!
107 2 2, 5 7 .5 3.5 x 10
107 2 e 4 & % % oy 107
Arithmetic Mean Count = 9 x 1ol
Weighted Mean Count = 0.3946_ % 10°CFU/q

Tahle 9 indicates the count per plate for Tabhong in
Adobo as less than 30 colonies, since the arithmetic mean
count is 9 x 101 and the weighted mean count is 0.3%46 H
102 {(dilutipn}) CFU/g with N a&s the reciprocal of the
dilution. This means that +the bacterial count weas

insignificant and the product was properly processed and
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fit for human consumption. There was gas formation. The
canned tahong had not shown any sign of defects, hence its
freshness was maintained ever after storing it for eight
(B) months. The processing and temperature  uased were
gufficient and gquality control was observed throughout the
processing period.

Table 10 presents the result of the micrabial

analysis through a Standard Plate Count on Tahong in

Tomato Sauvce.

Table 10

Dilution, Number of Plate Used, Colony Count/
Plate, Total Mean, Colony Forming Unit
per gram (CFli/g), Arithmetic Mean
Count and Weighted Mean Count
for Tahong in Tomato Sauce

Dilution N Colony Count/ Total M=an CFU/g
Flate

10l 2 3, 1 4 2 oy 1ol
10% = B, 2 5 2.5 2,5 u 10%
L0% @ 4, O 4 2 2w 10%

2 y» 1ol

Arithmetic Mean Count

Weighted Mean Count = 0,586 % LOSCFU/g
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Table 10 presents the arithmetic mean cournt for
Tahong in Tomate Bauce which is 2 o 10} and a weighted
mean count of 0,586 x 102 (dilution) CFU/g which is 30 % N
CFU/g with N as the reciprocal of the dilution. Just like
the other camed products, the Tahong in Tomato Savce had
been analvzed to be properly processed, for its freshness
was maintained after it had been stored for eight (8)
months. The bacterial count is very negligible in the
sense that the count per plate was less than 30 colonies.

The determination of the total bacterial load of the
sample is very relevant becatisge the teotal amount of
microorganisms in a given sample will give the degree of
freshness or spoilage of the product which the human
senses cannot detect. In short, total bacterial lecad is
an object index of the guality of the product.

Table 11 presents the result of microbial analysis
through Standard Plate Count on Tahong in Sweet and Sour
Bauce.

Table 11 reveals the result of the analysis conducted
on the Tahong in Sweet and Bowr SBauce with a storage life
of eight (8) months which obtained an arithmetic mean
count of 5.5 x 10! and a weighted mean count of 0.541 X

10% CFU/g. It implies therefore, that the count per plate
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Table 11

Dilution, Number of Plate Used, Colony Count/
Plate, Total Mean Colony Forming Unit/
gram (CFuU/g), Arithmetic Mean Count
and Weighted Mean Count for
Tahong in Sweet and
Sour Sauce

Dilution | N Colony Count/ | Total | Mean | CFU/g
Flate

1ot ) 8, 3 11 5,5 5.5 x 10
109 ) i, © 1 0.5 0.8 x 109
10° @ 0, O 0 O 0 x 10

5,5 x 10t

Arithmetic Mean Count

0.54 % 10° CFU/g

Weighted Mean Count

is less than 30 colonies which means that the count is
very insignificant and therefore, is not in the position
to cause spoilage.

If  the number of counts per plate is dinsignificant,
this can be attributed to the right application of time
and temperature. According to Brennan (1981) heat kills
bacteria and destroyed their performed toxins. Also, She
stated that the microbiclogical stability and eating

guality of hesat processed foods are affected by the tem—
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perature and duration of the thermal process. Under
processed food will be liabble to bacterial spoilage, and
over-processed food will be putritionally and organolepti-
cally inferior.

Table 12 indicates the result of bacterial count
thirough a S8tandard Plate Count or Pour PLate on the Tahong

in French Style.

Table 122

Dilution, Number of Flate Used, Colony Count/
Plate, Total Mean, Colony Forming Unit per
gram (CFU/g)., Arithmetic Mean Count and
Weighted Mean Count for Tahong in
French Style

Eziutinn N Colony Count/ Tatal Mean CFuUsg
Flate

10l 2 &, 12 18 3 9 w 10t

10% 2 0, 2 2 i 1 % 10%

107 2 0, 19 19 9,8 9.5 x 107
Arithmetic Mean Count = 9 x 19t

Weighted Mean Count = 1,787 x 10% CFU/g

Table 12 reveals the findings of the microbial
analysis conducted on Tahong in French Style as less than

thirty (30) colonies per plate. This means that the
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couwnts arFe very insignificant and the canned product was
properly processed and safe for human consumption. Like
the other four styles of canning tabhong, it was observed
to be free of gas formation. The five styles used in
canning tahong were processed at the optimum temperature
and time (240°F/115.6°C at 20 minutes at ten pounds (lbs)
pressure), hence their freshness were maintained even
after having stored them for 8 months. As a result of the
microbial analysis, the count were neglible and insignifi-
cant since it is less than thirty colopies, attributed to
the introduction of heat. It is a lavman’'s knowledge that
heat is sterilizing agent. The precise action of heat is
to coagulate bacterial protein and to inactivate enzymes,
an identical process. The more dirastic the heat itreat-
ment, ©the more organisms will be killed up to the degiree
of heating that will sterilize the product. It be can
said therefore, that the aim of processing is to  imacti-
vate the enzymes; to destroy part or all of the microor-
ganisms presenti and to improve the texture, flavor, and
appearance of food by cooking.

Brennan (1981:254) reported that bermetic sealing
prevents the entrance of microorganisms from the outside
and the heating process performs fouwr distinct functions
namely: 1) it cooks the foodi 2) it destroys or renders

inactive part of all of the microgrganisms in  the food;
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and 43} it creates a vacuwum within the container which
makes possible a reliale hermetic seal.

Ultimately, the result of microbial analysis ‘“hacte-
rial count" through a Total Plate Count in the determina-
tion of the Colony Forming Unit was that the canned tahong
were fresh and fit for human consumption since the bacte-
rial load was very negligible. The five styles of canned
tahong products had shown no sign of defects even after
Having attained a storage-life of eigbht months. The
processing time and temperature used were observed to  be
sufficient and guality control was given due accord
throughout the processing time.

With the findings, the five styles used i canning
tahong will guarantee the freshness of the shellfish
products even for a longer period of time. Thersefore, the
continuous production and supply of fresh tahong will, by
and large enhance the maximum supply of guality and
palatable canned tahong even in time of scarcity.

Rased on the different styles used to canned mussel,
the five styles appeared to be safed for human consumpe
tioﬁ, as revealed by the resulit of the bacterial count.
In this connection, The fTive styles used 4in canning

tahong can guarantee its freshhess, can generate a con-
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tinuouws supply of canned tahong, and above all can warrant
the acceptance of the products which have been valuated
through a sensory evaluation.

Thraugh a very simple statistical test using the mean
waeight,the twenty-gight (28) panel tasters had pinpointed
the five styles to be appropriate and acceptable. There—
fore, the findings reveals that there is no apparent
standard procedure for canning mussel.

Te embark on the Tahong Canning Industry, the five
atyles and their procedures can be utilized for the pur-
pose  without any apprehension, since the styles had been
tried out,tasted,and valuated using sensory evaluation,
atatistical and microbial analysis, and the results had
besn proven to be very remarkable and promising.

As a whole, the five most appropriate styles and
procedures for canning tahong can salvage the produce of
the Tahong Farms for it can lengthen the freshness of the
species without necessarily alternating its original
flavor and tastey it improves the nuitritive value and
specifically it prevent spoilage during glut season.

The panel tasters had accepted the five stvies of
canned tahong as evidenced by the result of the sensory
evaluation. Furthermore, the study provided a ready

answer  to those in wanton to know the most appropriate
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atyles and procedures in canndng tahong wlith the wltimate
aim of providing a better avenue for the development of
Tahong Canning Industry in Samar, particularly in Jiabong,

Samar where the fresh tahong are readily available.



CHAPTER V
SUMMARY OF FINRDINGS, CONCLUSIONS, AND RECOMMENDATTONS

The summary of the study, its findings, and conclu~
sions are contained in this chapter. Recommendations are
made to further test the results of the study, and to
batter improve the Manual for Tahong Canning, so that a
more efficient and effective tahong cannery can e

achieved.

g F Findi
The following findings were gathered from the studys

1. Acceptability of canned mussel betwesen the four at-
tributes (color, odor. flavor. ancd tewture)

The four attributes did not significantly affect the
acceptability of the canned mussel, since the computed F-
valug for rows is equal to .31l which is less than the
"tabular F-value of 2.62 at a = .0%, for degrees of free-
domy, dfy =.3 and dfy = 400, This means that the four
attributes (color, odor, flavor, and texture) did not in
ary way affect the acceptability of the canned mussel.

The data further revealed that the computed F-value
for  interaction equal to 78 which is less than the
tabular F-valueg of 2.39 at a = .08, The conclusion drawn
is  that the four attributes did rnot significantly affect

the acceptability of the canned mussel.

LY
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2. Effect of the number of microorganisms on the microbial

stability of the tabong canned in five styles

Based on microbial analysis, the Tahong in Chili
Sauce ohtained an arithmetic mean count of 7.5 x 10} and a
weighted mean count of 0.901 x 10% Colony Form Unit
(CFUN Zgram. This is an indication that the mumber
of bhacterial count per plate is less than 30 colonies.
This means that the count is insignificant and the‘ Tahong
in Chili Sauce was properly processed and thereforse safe
for human consumpbion.

Tahong in Adobo, indicated that the count per plate
is less than 30, since the arithmetic mean count is 9 X
10% and the weighted mean count is ©.39 % 102 CFU/g with N
as the reciprocal of the dilution. This means that the
number of bactgrié was so negligible because the2 canned
tahong was properly processed and is therefore fit  for
human consumpltion/utilization.

The three (3) other styles of canning tahong hac
given the same results since the number of CFU/g is less
than 30 colonies. Tahong in Tomato Sauce obtained an
arithmetic mean count of 2 101 and a weighted mean count
of 0,586 ¥ 1072 CF/g. Tahong in Sweet and Sour Sauce had
obtained an arithmétic mean count of 5.5 x 10% and waeight-

ed mean count of 0.541 x 10 CFU/¢. Whilea Tahong in

French Style upon subjecting to microbial analysis ob-

-



2

tained an arithmetic mean count of 1.757 x 109 CFU/g. The
findings revealed that éhe counts were very insignificant
to  cause spoillage to the canned prud&%&s "tahong". The
carmed mussel were processed AEF optimum  temperature and
time (twenlty minutes at 10 pounds (lbhs) pressure at

2409F/115.60), hence the freshness were maintained.

e 8tandard Frocedure in Canning Tahona

The over-all findings reveal that there is no appar-
et standard canning procedure for caﬁning tahong, since
all the five styles of tahong canning were accepted by the
taster panel and had paﬁﬁéd the test on microbial analy~-
BlE.

The five styles of canning tahong (Tahong in Child
Sauce, Tahong in Adobo, Tabong in Tomato Bauce, Tahong  in
Bwest and Sow Sauece, and Tahong in French Styvle}) were
proven to be effective in the preservation of live aﬁd
fresh tahong.

wi£h these fTindings, & Manual for Tabong Canning was
drawn to facilitate the operastion of a canning plant in
the vicinity of Jiabong . Samar, the souwrce of marketable

tahong.



Conclusions

Based on  the findings of +the .study, several
conclusions weres drawnt .

1. That Ehe five styles of canning tahong like Tahong
in Chili Sauce, Tahong in Tomato Saucce, Tahong in
Adobo,Tahong in Sweet and Souwr Sa'uc:e=I and Tabhong in French
Style will be appropriaste in the operation of a tahong
canning plant or factory.

2. IT wrly to maintain the freshness of canned
tahong, the sealed cans should be processed for twenty
(20} minutes at ten (140) pounds (lbs) pressure at
2409F/115.6°C. This is to keep the product commercially
sterile, sa.that it will not get spoiled nor will endanger
the life and the health of the consuming public.

X+ Having subjected the canned tahong to both senso-
ry and microbial analysis, the fi&e styles used in canning
tahong were all found Lo be acceptable or liked by the
taster panal,- anc the number of sicroorganisms did not
impair the guality of the canned tahong nor did not make
the product unfit for human consumption.

4, Live and fresh tahong used in the study gave a
remarkable findings, that is, the product contained | the
least number of bacteria, hence, the canned products were

fit for human consumption.
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B If the canned tahong had maintained its
freshness, this can  be atiributed to the way it was
processed and how it had obssrved the importance of
ogptimum  tenperature and time (E40°F/11§.6WC and twenty
(20) minuwtes processing time).

b The live and firesh tahong had been canned using
the five styles of canning were not contaminated with
toxic organisms like dinoflagellates "Pyrodinium”  hence
are fit for buman consumption.

7. 8Bince the Manual for C%Pning Tahong came to birth
after the completion of the study, fishery mincied
individuals in wanton to have the post-harvest technology,
can make use of the manual to effect the imnediate opera-
tion of a tahong canning plant/factory in the vicinity of
Jiabong, where the tabhong are farmed and harvested
throughout the yvear.

8. any of the five styles of canming tahong wsed in
the study may be put in actual application through the
pperation of a tahong factory, so that the preservation
arnd  sxpor-tation of guality canned tahong can be  made
possible, &8 the fTive styleé had provided encouraging
restit in the study conducted.

7. Both sensory evaluation and microbial analysis
provided wvery vital and wanting information that is, Lhe

five styles were all acceptable and that the four
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attributes/characteristics (color, odor, flavor, and

texture) did not affect the acceptability of the canned
product. Also, the microbial Icad had besn detersmined
through microbial analysis, and findings reveal that the
canned products contain very minimal number of bacteria,

unable to cauwse spoilage on the canned products.

Recommendations

i ‘ thee basis of the foregoing fimdings auned
conclusions of this a@udyg the following are recommended:

1. The live tahong to be free from toxic organisms
like dinpflagellates "Pyrodinium”  should be first
depurated in clean and fresh water or should be placed in
clean water and fed with flowr. This is now a necessity
gince the occourence of Red Tide a natural phenomenon,
éffects the tahong being a filter feeder. Tahong infected
with +this microorganisms can threaten the life of human
being, hence any method of depuration should be applisd to
safeguard the canned products.

2. People in the province of Bamar, specifically in
Jiaborng, Samar can now start the development .of tahong
industry since a Manual for Tahong Cannding s already
available.

T Similar studies mgst be conducted to further

discover new processing technolgy suitable for tahong, so
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thalt value—added products can be produced in large quanti-
ty antd on commercial scale.

4, Dther styles of canning may be tried out, so that
improvement of the canned mussel can be facilitated.

5. Any similar study that will be undertaken should
consider other technigques in analyzing the canned products
aside from sensory evaluation, and microbial analysis, so
that a more improved palatable canned products can be
produced.

b Both, Tahong Farm Industry amd Tahong Canning
Industry will pave the way to the development of Jiabong,
Samat, thus makimﬁ the residents economically sound and
stable.

7 In the end, the realization of the Manual for
Canrning Tahonyg can lead to the operation of & canning
factory on commercial scale or in a small-lpcalized
canning operation. With this on hand the municipality of
diabong will be able to generate more incoms  from  bhe
praoduction of a value-added product "Canned Tahohg" wsing
any of the five stvles of canning, as it has . been
discovered to be liked or accepted, and its procedures

within its acceptable standard.



CHAPTER VI
MANUAL FOR TAHONG CANNING

The findings of the study provided the ressarcher the
.mppmrtune time to come up with a8 workable "manual for
canning tahong that will serve as the starting point in
the development of Tahong Egnning Industry in the munici-
pality of Jiabong, Samar and other parts of the country
with-abundant supply of mussel/tahong.

The manual is simplified so that any one who decides
to engage in:the canning of tahong either on small local-
ized operation or commercial scale can avail of the newly
discovered technology for actual .canning operation.

The establishment of a tahong canning plant or facto—
ry will come in handy when the five styles of canning
mussel will be applied in the actual canning operation.

Further, the manual will prime-pusp the development
mf‘ the " tahong canning industry in the municipality of
Jiabong, Samar. &s a resuli, post harvest téchnology will
be introduced to mauimizé the production of value—added

products {(guality canned tahong rich in protein).
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A MARUAL FOR TAHONG CANNING

LETICIA EBOL DELOS REYES

SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar
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FOREWORD

A Manual Tor Tabhong Canning was conceived as a result
of & study conducted. The Manual orchestrated the
possibility of developing the tahong canning industry in
Bamar, specifically in Jiabong, Samar.

It is enpvisioned to provide a post-harvest technology
"Tahong Canning” to enable one o produce value—added
product like canned tabong. The canned tahong will  he
conparable to other canned products in terms of quality
acceptability, and palatability.

The preparation of a Manual for Tahong Canning will
answer the demand of time that is to provide the residents
of Jiabong, and other parts of the country graced with
abundant and continuous supply of mussel with the
appraprriate canning styles, so that a canning factory oy
plant can be constructed and operated either on commercial
scale or 1in small lmca%ized operation depending on the
capital t& he invested for the purpose.

Those places showered with abundaﬁt supply  of  kigh
guality, live, and fresh tahong should be the working
environment for the Tahong Canning Factory/Flant,

The actualization/application of what is in  the
Manual will in a large measuwre contribute +to the long

felt need fTor tahong cannegry.
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Lastly, the operation and functionalization of a
canning factory will ascertain the continuous supply of a

guality tahong carmnmed product.
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RATIONALE

This handbook for tahong canning was preparsed to
answer the negds for the most appropriate styles of tahong
zanning . It has been writlten with these general and

gpecific obhijectives.

Goal

The residents of the municipality of Jiabong will be
able +to operate a tahong factory/plant either on  commer—

cial scale or in a small localized canning operation.

The residents of the muni;ipélity of Jiabong and some
husinessmen will be provided with a Manual for Tahong
Carming. Contained in the Manual are the five (&) stvles
of Tahong Canning tested and proven as to its acceptabili-
ty and palatability a regquirement fo effect the opsration
of a canning plant.

The Manual Ffor Canning Tabeng will  provide degper
insights on the preparation of the canned tahong uwsing any
of the five (5) styles {(Tahong in Chili Sauce; Tahong  in
Tomato Sauce; Tabhong in Adoboi Tahong in Sweetd an& Sour

Sauce; and Tabong in French Style).

Wi



More ®so, ©the ultimate purpmaé of the Manual is to
effect the maximum production of the canne& tahong, using
any of the canning styles. The basic procedurg in canning
(tahong) is presented in a simplified form for an effi-
cient  and gffective operation of a canning

plant/facltory.
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CANNING PROCEDURE

The eguipment, kitchen uwtensils, .materialsn and

procedures Lo manning Tabhong wusing the five (§) styles of

canning  considered in the gtudy (Tabong in Chili Sauce,

Tahong in Adobo, Tahong in Tomato Sadce, Tahong in Sweet

and Sowr Sauce, and Tahong in French Style) are presented.
TEguipment

1. Fressure Cooker 2. Can Sealer

-

Fe Weighing Scale 4. Gas Btove
"Electronic Halance"

Prescure Cooker. an equipment used to can fish above

bailing temperature {100°C) and with pressure.

Can Sealer. An equipment used to seal the tin cans

with two operation rolls. The filrst operation roll  is
used to half seal or clinch the cans, and the second, to

completely seal the seams of the cans.

Néighing Scale "Electronic Balance". A device uaeq

Lo measure the weight of the tabong and canned praduct.

Fitchen Utensils and Materials

carajay ladle

kpd fe ’ mixing bowl
basin . © cellander
fulalaly] measuring cup

ki cans "211 x FZoov
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PROCEDURES TN CANNING TAHONG/MUSSEL USING THE
FIVE (5} STYLES CONSIDERED IN THE STUDY

Tahong in Adobo
Ingredients:
2 kilos tabhorng m@at!ﬁantle
2 cups vinegar
L cup sugar .
% otup soy sauce
1 tablespoon salt

1 teaspoon monasoduim glutamate
(MEE) - Afinomoto

1. Fresh tahong are bthoroughly washed. The tahong
are stesmed for 10 minutes to open up their valves. The
mantle/meat is separated from the shells by hana,

2.  The mantle/meat of the tahong is marinated for
twe (2) houwrs wusing the proportion given above.

o The marinated tabong are dreied for & while and
then fried until brown in color.

4, Packing. The fried tahong are packed into cans.
Ne gsauce needed.,

e Qlinching. Cans are half-sealed using the first
aperation roll of a Can Sealar. .

G Exhausting. Ceans are placed in a Pressure Cooker
for exhausting for twenty (20 minutes. The purpose is to

remove bhe alr ingide the can.
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?{ Complete sealing with the use of a Can Sealer.
The cans are sealed permanently by using the second mﬁewa“
tion roll, |

B. Frocessing. Sealed cans are processed for twenty
(20) minutes at ten (10} pounds (ibs) pressure at
2409116, 69C.,

7. Coeling. Cans are cooled with running water.

10, Storing. The canned tahong are kKept in & dry
and clean place aftter labelling.

il. Fackaging. The cannéd products are packed in
preparaticon for distribution.

i2. Distribution. The ca&n&d tahonhg are distributed
to different market outlets.

Bood for fouwr (4) servings.

FTahong in Sweet and Sour Ssuce
Ingredients:
2 kilos tahong meat/mantle
2 cups vinegar
1 cup sugar
i tablespoon salt
1 teaspoon monosadiuvm gluatamate

(M8E) - Ajinaomoto
1 tablespoon Dlack pepper



1. Fresh Tahong are thoroughly washed. The takhong
areg steamed for 10 minutes to opern up their valves. The
mantle/meat is separated from the shells by Hand.

2. The mantle/meat of "the tahﬁng‘is marinated for
two (2) bowrs using the proportion given above.

X The marinated tahong are dried fér & while and
then fried wntil brown in color.

4, PFacking. The fried tahong are packed into cans,
and all other ingredients are #dded:

2 oups water

% cup vinegar

i% cup sugar

4 tablespoon corn starch

The sauce is boidled before it is added to cans.

. Clinching. Cans are half-sealed using the first
mpermtimn‘rmll of & Can Sealer.

6. Exhausting. Cans are placed in a Pressure Cooker
for exhausting twenty (20) minutes. The purppse is  to

remave the air inside the can.

e Complete sealing with the use of a Can  Bealer.
The cans are sealed permanently by using  the second

operation roll.
8. Processing. BSealed cans are processed for twenty
(20) minutes at ten (10) pounds (lbs) pressure at

2409F /115,690,



?. Cooling. Cans are copled with running water.

10, Storing. The canned tahong are kept in a dry
and clean place after labelling.

1. Fackaging. The canned products are packed in
preparation for distribution.

12. Distribution. The canned tahong are distributed
to different market outlets.

Good for four (4) servings.

Tahong in French Htvle

Ingredients:
2 kilos tghong mantle/meat
2 ooups vinegar
i cup sugar
% ocup soy sauce
1 tablespoon salt

1 tablespoon mamosocduain glutamate
(MBG) — Ajinomoto

1 tablespoon black pepper
k. Fresh tahong are thoroughly washed. The tahmﬁg
are steamed for ten (10) minutes to open up their valves.
The mantle/meat iz separated from the shells by hand.
2 The mantle/meat of the tahong is marinated for
twe (Ei hours using the proportion given above.

3 The marinated tahong are deded for a while and



then fried until brown in colore
4. Pachking. The fried tahong are packed into cans,
and all other ingredients are added:
10 taklespoon corn odl
1 piece bm& leaf
7 black peppee
6 pleces (slice) carrol

Y tablespoon monoscoduin glutamate
{MEB)Y -~ Ajinomoto

The sauce is boiled before it is added to cans.

én Clinching. Cans are halfm%ealgd using the first
operation rmlllmff a Lan Dealer. '

éa.  Exhausting. Cans are placed in a Fressure Cooker
for exhausting for twenty (20) minutes. The purpose is to
remove the air inside the can.

7w Complete ﬁe%ling wifh the wse of a Can Sealer.
The cang are sealed permanently by wsing the second
pperation roll.

8. Frocessing. Sealed cans are processed for twenty
(20) minutes at ten (10) pounds (1lbs) pressure al
240BF /115,650,

. Cooling. Cans are cooled with running water.

10, Storing. The canned tahong are kept in & diry

and clean place after labelling.

Li. Fackaging. The canned products are packed in



preparation for distribution.
12, Distributicon. The canned tahong are distributed
to different market outlets.

Good for fouwr (4) servings.

Taheong _in Tomato Sauce

Ingredients:
2 kilos tahong meat/mantle
1 cup sugar
2 cups vinegar
% cup sy sauce
1 tablespoon salt

1 teaspoon monosoduim glutamate
(MBG) ~ Ajinomoto

1. Fresh tahong are btharoughly washed. The tabong
are steamed for bten (10) minutes to open up their valves.
2 The mantle/meat of the ﬁahmng is marinated for
two (2) hours uging the proportion given above.
5 The marinated tahong are dried for a while and
then fried‘until brown in color.
4. Packing. The fried tahong are packed into cans,
and all other ingredients are added:s
4 cups tomato sgauce
2 oups corn 01l

I cup water



% cup corn starch
Y% teaspoon MEG/Ajinomoto added to each can

The sauce is bolled before it is added to cans.,

G, linching. Cans are half-sealed using the first
gperation roll of a Can Sealer.

6. Exhausting. Cans are placed in a Fressure Cooker
Tor exhausting for twenty (20) minutes. The purpose is to
remave the air inside the can.

7. Complete sealing with the use of a Can Sealer.
The cans are sealed pegrmanently by using the second
operation roll.

8. PFrocessing. BSealed cans are processed for twenty
{20} minputes at ten (16) ﬁounds (lhs) pressure at
2407115, 690,

@, Cooling. Gans are cooled with running water.

10, Storing. The canned tabong are kept in a8 dry
and clean place after labelling.

1. Fackaging. The canned products are packed in
preparation for distribution.

12. Distribution. The canned tahong are distributed

to different market outlets.



Tahong in €hili Sauce

Ingredients:
2 kilos tahong mantle/meat
2ocups vinegar
1 cup sugar
1 tablespoon salt

% cup soy sauce

-

teaspoon monosoodiiin glutanats
(MBGE) - Ajinomoto

1  tablespoon black. pepper ‘

1. Fresh tahong are thoroughly washed., The itahong
are steamed for ten (10) minuwtes to open wup their valves.
The mantle/meat is separated by hand.

e the mantle/meat of tﬁe tahang is marinated for
two (2} houwrs wsing the proportion given above.

X The maricated tabong are dried fo a while and
then fried until brown in color.

4, Packing. The fried tahong are packed into cans,

and all mther\ingradiaﬁta are added:

2 cups chili sauce

By
E

1 cup corn oil
% ooup water
1 tablespoon corn starch

% MSE/A] inomoto for each can



i

The sauce is bolled before it is added to cans.

. Clinching. Cans are halfmsealmd using the First
aperaticon rell of a Can Sesaler.

. Exhausting. Cans are placed in a Fressure Cooker
for exhadsting for twenty (20) minutes. The purpose is to
remove the air inside the can.

7. Complete sealing with the use of a Can Sealer.

8., Frocessing. Sealed cans are processed for twenty

(203 minutes at ten (10} pounds (lbs) pressure at
2409 /115, 6°C, |

7. Cooling. Cans are coocled with running water.

16, Storing. The canned tabhong are kept in a dry
and clean place aftter labelling.

11. Packaging. The canned products are packed in
preparation for distribution.

12. Distribution. The canned tahong are distributed
to different market ocutlets.

Good for four (4) servings.
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APPENDIX A

SENSORY EVALUATION SHEET
Using the 9-Point Hedonic Scale

Mame ¢ Dates
DIRECTIONS: kindly taste ‘test the coded samples and
assign an approapriate scale/number which best
describes Youlr feeling on the given
attiributes of the canned products "Tahong".
Respnonses Scale Value
Like Extiremely ks
Like very much =]
Like moderately 7
Like elightly &
Mgither like nor dislike &
Dislike slightly 4
Dislike moaderately 3
Dislike very much 2
Bislike extremely 1
saMPLE CODE
ATTRIBUTES
Lolor
Odor
Flavor
Texture
Gaperal
Acceptability

COMMENTS »
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APPENDIX B

Raw Data Collated ithrough sensory evaluation
on the four attributes

T I1 III 1V v I® 11 I11% Ve Ve
g 9 7 & 4 b4 81 49 36 16
& 8 8 & 8 T v b i ol
g8 5 @ 5 6 &b o ! 9 56
5 & % a8 7 81 T 81 &4 45
9 8 8 7 7 81 bh v 49 49
8 & 7 6 & &4 36 49 @ =6
& 5 6 G B Té 28 %6 2E e
8 7 8 8 7 &4 49 a4 &4 4%
7 6 7 & 5 49 %6 49 né %5
8 & 8 & 7 b4 % &4 56 49
7 on 8 5 4 49 5 &4 25 Lé
6 7 7 4 4 Bk 45 4% 1és Lé
g 8 9 7 B b4 Y al 4% v
8 & 7 77 64 36 45 44 49
Colar@ 7 9 9 8 &4 49 a1 a1 b4
7 7 & 50549 4% o 25 o5
g 7 8 6 7 81 49 &4 58 49
8 8 9 8 8 &4 bh a1, b4 &4
8 7 & B4 &4 39 z 25 16
g 5 7 & & 8i 25 49 T =
7 8 8 5 &5 49 &l a4 &1 =5
g & & 4 1 8l %6 ) Lé i
& & 7 8 & 36 %b 45 &4 56
g8 8 B8 7 7 &4 &4 &l 49 4%
8 8 8 708 &4 v &4 49 &4
g & B a 7 64 =8 b4 &l 4%
a 7 8 7 & b4 4% & 4% 5
7 8 9 77 4% Iy 81 49 49

2146 188 201 180 L1&7 Le9D 1308 1é&49 1218 1Li046=4971
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I 11 IIT 1V T¥ Ty TT1% Ty Y
g 7 8 5 4 81 4% 64 e 16
7 7 8 8 7 49 45 bb &4 45
8 4 8 T8 44 14 &4 9 e
8 7 6 b 8 b4 49 =6 a6 &4
8 & 8 A 8 &4 56 &4 1é &
7 8 8 7 7 49 &4 v a4 49
& 5 7 & & I6 e 4% = nh
5 & 7 & 7 8l e 49 = 49
7 & 7 7 & 49 5 49 49 5
7 7 7 8 a8 49 45 49 &4 &4
& 7 7 7 & b 49 49 49 Tk
6 B B 5 & 36 &4 &4 2y 8
8 % 9 5 9 44 al 81 81, a1
Qdor 7 & 7 7 6 49 % 4% 49 3
8 8 9 a 7 &4 &4 44 81 45
7 8 7 3 & 49 &4 49 9 %6
8 & 8 8 8 &4 Eé &4 b4 &l
7 8 @ & 8 49 &4 & b4 b4
7 8 & 6 4 4% v =6 b 14
8 4 7 & 5 b4 16 49 x4 =5
g 7 8 77 b4 4% &4 &4 49
7 8 7 38 49 64 49 9 2
7 7 8 5 7 4% 4% b g1 4%
7 8 & 7 8 49 ba % 49 &
7 7 7T & 9 49 4% 49 i a1,
8 8 & 7 7 44 &4 28 45 4%
7 8 & 7 & 49 &1 &4 49 5h
v v 8 7 9 49 45 &4 49 81
=04 196 P08 180 187 1532 1416 1564 1232  1I39=7083
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I 11 III IV vV I¥ II® I1I% Ve Y=
8 9 6 7 4 &4 81 b 4% 16
7 8 7 7 7 49 & 49 4% 4%
& 4 7 T4 36 16 49 5 6
7 7 08 9 8 49 49 &4 81 &
g 7 B 4 8 81 45 &4 16 &4
8 & 9 9 B 64 4 81 a1 &4
4 4 8 4 & 1é 16 16 16 T
9 4 8 4 4 81 16 a4 16 1é
& 7 7 & 5 b 49 4% 36 25
& & 8 a 7 Ib 36 &4 &4 49
& 5 B8 5 7 S a5 &4 25 4%
|P"
4 8 9 4 3 ié &4 ai id 9
8 9 8 5 9 h4 a1 &4 al 81
7 &7 & & 49 36 49 34 3
7 7 B g8 8 49 49 &4 &4 &4
& 7 & 2B Z4 49 a5 4 25
a8 7 7 7 8 64 49 4% 49 b4
8 8 8 8 8 &4 &4 &4 &4 Y
7 & 8 5 4 49 =4 &4 215 L&
g 85 &4 8 & B8i 25 36 &4 34
7 7 7 8 & 49 4% 49 Py =
58 7 & 8 4 &4 49 36 b4
& 7 & g 7 34 49 5 81 49
7 7 & 7 9 49 4% B 49 81
9 7 7 & 8 Bi 45 4% T b4
8 & 7 8 & &4 36 4% b4 3
g8 7 8 8 7 &4 49 &4 &4 49
9 7 8 7 8 B4 4% &4 49 64
196 184 202 1B 184 1448 1284 1492 1288 AZ0&=R513
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I I I Iv vV I® 11% TI1% IV v
a 9 & 5 4 &4 81 26 ole 16
6 7 8 8 7 36 49 a4 &4 49
8 4 & T B &4 16 % 9 25
7 7 7 8 B 49 49 49 64 &4
9 7 a 5 8 B8i 49 &4 25 &4
8 & 8 7 8 64 T &4 49 ol
4 4 4 5 & L& 16 Lé e 7

5 4 7 7 7 81 1és 49 4% 45
g8 7 8 &6 5 64 49 &4 =6 25
g8 B8 g 8 9 64 &4 &4 &4 a1,
g & 7 b6 & b4 25 49 36 26
5 & 8 4 I 28 T &4 16 9

Texture

g v 8 9 9 b4 81 &4 81 81
7 7 7 6 749 49 49 T 49
g 8 8 8 7 64 &4 64 &4 45
& 8 & 2 5 36 &4 Hé 4 25
7 7 8 7 B8 49 49 64 49 &4
7 & & 8B B 49 T 36 &4 &4
7 b 8 5 4 49 a6 64 25 L&
9 & 7 & 7 81 5 49 nh 45
7 8 & 7 7 49 bl Bé 49 45
T8 7 7 7 9 &4 49 49 49
& 8 & % & 34 &4 36 a1 T
g 7 & & B 66 45 b 36 &4
8 8 7 8 9 &4 64 49 &4 a1,
8 & & & b b4 s =6 %6 Zé
7 8 7 8 B 49 b4 4% &4 64
8 9 7 8 8 &4 a1 49 &4 &

202 193 196 182 187 1512 1387 1283 1244 L1319=6LB&67



Data on the four attributes (color,

APPERDIX C

odor,

flavor,

texture) collated through =mensory evaluation

Attributes

Color

110

and

Taster | Tahong in{Adobo [Tahong in|Tahong in|Tahong in
Panel |Chili Tahong | Tomato Sweet and|French
Bauce Sauce Boue Style
Sauce
L 8 K4 7 & 4
2 & &8 (=] t 8
3 g a3 8 ) &
4 g é 9 8 7
= 9 8 8 7 7
& 8 & 7 é b
7 & = & i 3
g 8 7 8 8 7
4 7 & 7 & &
10 8 & a8 6 7
11 7 = & ) 4
12 & 7 7 4 4
13 8 a 9 7 8
14 g & 7 7 7
15 a8 7 9 ? a
16 7 7 G 3 B
17 4 7 8 & 7
18 8 &8 g a8 8
19 8 7 & 3 4
20 g o 7 & &
21 7 (=) 8 g 3
2 o é & A i
23 é & 7 a8 &
24 8 = 8 7 7
20 a2 8 a 7 8
2 8 é 8 a 7
27 a8 7 8 7 &
28 7 8 7 7 7
Total 2lé 188 211 180 167
Mear 7u7L4 7. B35 bh A28

| o
~f
Le

S

da P04

|
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{Icdoe
Taster{Tabhong in|Adobo |Tahong iniTahong in|Tahong in
Fang) [Chili Tahomg | Tomato Bwest and|Franch
Bauwrce Sauce Souir Style
Bauce
b3 i 7 8 3 4
= 7 7 a a 7
A 8 4 8 3 bl
4 8 7 é é 8
¥ a8 & 8 4 a
& 7 8 a 7 7
7 é i 7 é é
& 9 é 7 & 7
9 7 & 7 7 é
10 7 7 7 8 8
b & 7 7 7 &
2 & a3 8 ) é
- 8 g i o £
14 7 & 7 7 é
L& a & 7 8 7
Lé 7 8 7 = &
17 8 & &8 8 =
18 g e a8 8 8
19 7 & t é 4
B0 8 4 7 & a
21 24 7 8 7 7
R 7 8 7 3 A
e 7 7 & % 7
24 7 8 & 7 a8
28 7 7 7 é K
2& 8 8 & 7 7
a7 7 & 8 7 &
8 7 7 & 7 4
Total 204 194 208 180 187
Mean 7.2887 7 7.428 (Y ) b, 678
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Flavor
Taster|Tahong injAdobo |Tahong in|Tahong in|Tahong in
Fanel [Chili Tahong | Tomato Bweet andjFrench
Sauce Sauce Bour Stvle
Sauce
1 a8 ? [} 7 4
2 7 a8 7 r 7
] & 4 7 e &
4 7 7 8 4 a8
g 4 7 a 4 8
& 8 & ? i 8
7 4 4 4 4 &
8 s 4 8 4 4
9 & 7 7 & o
10 & & a 8 7
11 é Gl 8 8 7
12 4 & ? 4 3
13 a8 7 # 9 9
14 7 & 7 1) &
18 7 7 a8 a8 &
16 4 7 &) s a
17 8 7 7 7 8
L a a a8 8 8
19 7 & 8 a 4
20 g & & 8 &
24 7 7 7 8 é
22 2 a 7 & a
23 & 7 & K 7
24 7 7 b 7 G
238 e 7 7 é 8
26 a8 & 7 8 b
a7 8 7 8 a8 7
28 7 7 8 7 8
Total 194 i8é 202 182 184
Mean 7 b 642 TaR214 &8 &6.371

oo 1) 4
sttt et e e e e

pote

it st

TS oe rRs PO AP TR e LI
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Texture
Taster | Tahong in|Adebo |Tabong in|Tabong in|Tahong in
Fanel jChili Tahong | Tomato Sweet and|French
Sauoe Haute Sour Style
HSauce
1 a 9 & 5 4
2 & 7 g & 7
3 a 4 & 3 o
4 7 7 7 a 8
a3 9 7 g o 8
& a8 & a8 7 5]
7 4 4 4 G &
8 9 4 7 7 7
G a 7 8 & &
1o a8 a8 (24 & Q
131 8 a 7 & &
12 o & 8 4 A
3 = 9 8 9 Ed
14 7 7 7 & 7
18 8 8 a8 8 7
Lé & a & 2 &
17 7 7 8 7 8
18 7 & & s 8
19 7 & 8 a 4
20 9 & 7 & 7
21 7 8 é 7 7
22 = & 7 7 7
23 & a & @ &
24 a8 7 & é 8
25 8 a8 7 8 g
26 a8 1) & & &
27 7 a 7 8 8
28 8 9 7 8 B8
Total 202 193 195 182 ia7
Maan 7.2147 6.892 b, Ph fre D b6.478

T retestatTia sy Tessteeos Hasstes mesorimas pomrryrryresprersiybirrsrresress

e —



APPENDIX D

Computation using Two-way Analysis of Varianee
“"ANOVA" to determine the degree of Acecepta-
bility of the Five Styles used in

Canning Tahong

Table of Total

A B C D E
1 2 X 4 S
Color R1 216 188 211 i80 1467 9&35 PRRA44
Color R2 204 1946 208 180 187 97HES 950425
FlavorRs 196 186 202 182 184 950 902500
TextureR4 202 193 193 182 187 2589 19481
3,698,280

818, 763, 8l6_ 724 7R3 = Ep 846

818% 74637 Ble® 724° 70T = 2ePbH, 750

&HFLE4L aRd176

SE2L4Y G282 = 2,966,950

HHEBNE

Table of Square

1 2 I 4 3 Total
Color 1&4%0 1308 1649 L21B 11046 = &971
Celor 1532 416 1H&4 1232 1339 = 7083
Flavor 1448 1248 1492 1388 13046 = LH8I1E
Textureldl2 1587 1383 1264 1319 = &867

6182 BIF5  LHOP0  [OOR  S070 = FTTIQ
Total sum of Sguarg  (88.)
(2K )=
A. 88, = EX?_ -
N t -
(EB44 )=
= 27789 —

360

ii4



By

0
&

B8

o

[}

R7789 - R64LE.778

(EX)=
EX?, - —
N
742442
27739 -
28
27739 - 26518.78571
1223,21429
B (EX)E - (EXy)?
N Ny,
2966950 - 26413.778
112
2649, 625 ~ 26413.778
76.847
T (X% - (EX)T
N, Ny
J6FBE30
e 26413,778
140
26416.07142
2. 293432
55, - 88, ~ 88. - 89,
1325,202 ~ L22W.21429 ~ 76.847
1TRE. 222 — 1302.38471
22. 86729
22,87

IIEI

e

9

=T
et

4

2
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dfy = Ng —~1 = 560 -1 =059
df, = K (N-1) = 20 (28-1) = 540
f = G =1 = 8 - | = 4
tdfe = R = 1 = 4 - 1 = 3
df o = (C~1) (1~1)
= (3-1) (4~1)
= (4) {3)
= 12
940 -~ 12
AMOVES TARLE
Souwrce of Varidation
Between 858 ol f Mg F [
Columnns 7& .85 4 19.21 g, 80 Reject
Rows PR 3 79 T Accept
Intera— 22.87 12 121 « 8395 Accept
action
Within 132%. 21 40 2.26
Totals 1325.22 559
DRC= Reject No if Fahs > 1.78
Dﬁrs Reject No if Fabs » 2.62
DRyt Reject Mo if Fabs > 1.78
DRG Fabs 8.80 > 1.78 - Reject
DR, Fabs ot 4 2.62 — Accept
DR., Fab 845 < 1.78 - Accept
I. Row

Ho, = There is no significant difference on

anceptabhility

five styles.

of canned mussel among

the
the



|*H'-'3:a

Ho

117

Fabs for Colwmn, on five styles, elcesd
the W03 table wvalue of F= 1,78 for df
840,12, This lead to the rejection of the
Ho and to the conclusion that the five
styles significantly cdiffer on its
avceptability,

Fahs for Row, that is on the 4}
attributes, it is less than the .08 table
value of F = 2,68 for df = 3J, 12. 8o in
this tase, Ho is accepted and we conclude
that the 4 attributes significantly affect
the acceptability of the canned mussel.

The computed F for interaction is less
than the table valug aand hence the
acceptance of the Ho and we conclude that
the attributes do not affect the accepta-
bility of the canned mussel.

Hoy =~ rejected ~ proceed to Boheffe's

Test

Xy = Xy OF
S p—

Bw® ( Ny + No )

Ny N

There is no significant difference on the
arceptability of canned mussel among the
five styles,.
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APPENDIX E

Seheffe's Test to further test the Hyvpothesis
that was Rejected (8cheffe’'s test, 1237)

Formulas -
<Xfc."'. "“XE)""

S = (N4 +Noy)
M i N:-?.

Tahong in Chili Sauce wvs Tahong in Adohbo
{7.303 - 4,812 )«
o=

2486 (28 ¢+ 28 )

(28) (E8)

(49132 241081
" 2.46 (56) T L ie1478
784
= _1.4934

TITabong din Ehili Sauce vs Tahong in Tomato Sauce
{(7.303% - 7,285 )y~

Fom
17828
{018y L OOT24
B 16142 ) 161428
= 002807

Tahong in Chili Sauce vs Tahong in Sweet and Sour
(7303 ~ b.bdbq)"

F‘#
17428
(BI9)2 7O
L1745 161428

4, 36058



Tahong in Chili Sauce ve Iﬁhmnq in French Stvle
{ 7,305 « &, 4642

oo

217428

( .ez)" WX-TerA

141428 W 161428

i
e
"
~J
.
HEA
PJ

Tahong in Adobo vs Tahong in Tomato Sauce
( &.812 -~ 7.288)%

o
161428
( 473} © L PRET R
L Lelang 161428

= 1,3859%

Tabong in Adobo ves Tahono in Bwest and Sour

(6.812 ~ 6.472 =

= =
161428
(348 % L1BLld
161428 161478

=, FROE04

Tahong _in Adobo ve French Style
( 6812 ~ £.472 )"
Fom
161428
(L34 = L1156
» LGLAZE 1461428

PWAR-3Y
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Tahong in Tomato Banece vs Tahong in Sweet and Sour
( ?nggﬁ o {ﬁu“t‘é’q')‘::‘
oo
o L1426
=
( 821 )~ 0 7404
n 1614328 WL O142

4.17848

Tahong in Tomsto Sauce vs thmnm in French Stvyle
i ( 7.282 - 46,472 )+
" - W 161428
(.81 656
~ 1ei428  llelazs

= A.0643

Tahong in Sweet and Sour ve Iahmnm in French 8tyle
( &.464 - &,472 )y*&

Fom

1&1A28

(.O08)=

« 141428

2000397

i
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Date of Birth
Flace of Birth
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CURRICULUM VITAE

letdcia Ebol Delos Reyes

Mercades, Catbalogan, Samar
January 15, 1947
Barta Maria, Zamboanga City

Vocational School Department Head

Station Bamar Reglonal School of Fisheries
Catbalogan, Samar
*
Civil Status Bingle
EDUCATICONAL BACEGROUND

Elementary

Secondary

Fost Secondary

College

Banta Maria Elementary School
Hants Maria, Zamboanga Oity
1960

Mindanag Regional School of
Flsheries/Zanboanga State
College of Marine Bciences and
Tevhnology, Rio Homdo
Zamboanga City

1944

Fishery Technical Education
Mindanao Regional School of
Fisheries/Zamboanga Btate
College of Marine Sciences
and Techsalogy, Rio Hondo,
Zamboanga LQity

Bachelor of Science in Education
Bacred Heart College

Gatbaldogan, Samar -

1976

Bachelor of Arts (AR)
Bacred Heart College
Catbhalogan, Samar
1978
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Bachelor of Science in Fisheries
Mindanas Regional School of
Fisheries/Zamboanga State
GCoallege of Marine Sciences and
Technology

Zamboangs City

Summer, 1978

Graduate Magter of Technical Science in Fish
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Sterling University, Scotland, Britain
Anbirn University, Alabama, USH

1981

Master of Arts in Education
Western Mindanao State University,
Zamboanga City

1989

Master of Fublic Sdministration
Certificate of Governmental Management
Western Mindanao State University
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lst Bemester, 1988

Curriculum Pursued Docteor of Philosophy

Mador

Educational Management

CIVIL SERVICE ELIGIBILITY
GCivil 8Service for Fishery Biologist

Civil Service Examination for Teachers
POSITION HELD

Secondary Schoonl Teachsr 1968-1972
Junior College Instructor 19731978

Vocational Scheol Department
Head 1978~-present



Special Training

-
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Junior Execwtive Training/
JET — BTREAM

Civil Bervice Commission
Region VIII, Tacloban Qity

1979

SCHOLARSHIP/FELLOWSHIP

Bachelor of Science in
Fisheries

Master of Techrnical
Srience in Fish
Culture '

+

Mimdanao Regional Schopl of
Fisheries/Zamnbpanga State College
of Marine Sciences and Technology
1978

Sterling University, Scotland
Britain and Auburn University.
Alabama, USA

1981

P HONORS/AWARD RECEIVED

With Honors

With Distinction

Highest Achievement
Bward

Eronze Service

Silver Anahaw Award

JET-STREAM
1979

Master of Technical 8cience
in Fish Culture

Sterling University, Scotland,
Britain and Aubuwrn University
Alabama, USA

i9a1

. The International Research

Communication Center, Inc.,
Manila
laaa8

Boy Scout of the Philippines
Catbalogan, Samar
1985

Girlscout of the Philippines
Catbalogan, Samar
1989
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