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NEW FISHERY PRODUCT FORMULATION*
By
Gloria Guevara, Emma Marfori, and Marissa de Guzman**
ABSTRACT

This study is aimed at developing new fishery products that will meet
consumers acceptability and help generate concern of the food industrial-
ists, producers and housewives to engage in production of convenience
food items. Formulation studies on different fishery products like fish
wiener, fishburger, fish bacon and fish salami were undertaken. It was
found that these convenience food items can compete with meat products
not only in terms of palatability and cost but also because of their high
protein and low fat content. Different species of fish were utilized for the
study and it was found that Acanthurus bleekeri, surgeon fish, is highly
recommended for fish salami, fish bacon and fish wiener while Neothun-
nus pelamis, tuna, is best for fish burger. Storage studies have shown that
these convenience items would be acceptable for four weeks at refrigerated

INTRODUCTION

The Philippines is considered one of the fast growing countries in terms
of population rate. Because of the increasing needs of the ever expanding

population, researchers, technologists, scientists and even industrialists con- |

tinuously seek ways to develop new products which would serve as fillers in
supply deficits or ways of prolonging the shelf-life of different food com-

modities so that in time of low production, these products could serve as

buffer stocks enough to meet consumers’ needs and demands.

*Paper presented during the Fisheries Forum 1981 held at Philippine
Science High School from January 30-31, 1981.
**Division Chief, Supervising Fishery Technologist and Senior Fishery

Technologist, respectively, Fisheries Utilization Division, BFAR,
Quezon City.
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Fish has always been an important item in the Ph%lipp?ne diet fmd is
considered a good nourishing food especially because of its high protein a.nd
low fat content. It can also fairly compete with meat. Although some species
of fish are well accepted as food, others like carp and dalagang bukid have
poor marketability because of the characteristically fis.hy odor a.n'd p}'eselx;‘c:e
of a great number of spines and bones. Propt.ar. Processmg @d utlhzszitltlfan e
separating fish flesh from the bones and utilizing the minced _ﬂ_e i.fl:l ;:lon-
sumer-type fish products is necessary to improve the acceptability of these
species. o B

In view of this the Product Development Section of the Flshe.nes Utiliza-
tion Division has come up with newly developed product.s from defezfent spe-
cies of fish. These new fishery products called “convenience foods™ as con-
venience items are either ready to eat, or ready to cook and easy to prepare.

Some of these convenience foods that have been evaluated and proven to
be highly acceptable are fish ham and fish quekiam.

Recently, fish wiener, fish bacon, fish burger and fish salami were devel-
loped. Fish wiener and fish salami are less expensive versions of the pork pro-
ducts which can both be prepared from comminuted fishes such as tuna
labahita and dalagang bukid.

Fish bacon, on the other hand, originally a pork-based delicacy, is simply
made from the meaty portion of fish like labahita, carp and tupa. It is a
mixture of flavoring and preserving agents such as sugar, salt and nitrate. It is
smoked to obtain the desired taste and aroma, and then frozen.

These convenience foods can be taken with bread as a nutritious treat
for snacks, or a side dish with your favorite sauce.

It is hoped that the development of these convenience fo?ds and ot}.ler
fishery products will contribute to the advanc-ement of the. fish prqce;smg
industry and, consequently, boost the fishing industry and increase in foo
supply and expanded market for consumers.

METHODOLOGY

FISH WIENER
Raw Materials

Fresh fish purchased from Metro Manila markets was used in this study.
The fish was placed in ice and brought to the laboratory.




e

——

20 THE PHILIPPINE JOURNAL OF FISHERIES
Preparation of the Product

Experimental trials were conducted using different formulations in order
to determine and standardize the recipe. The same weight of fish meat was
utilized all throughout the experiment. Three formulations were tried using
Acanthurus bleekeri, “iabahita” as the raw material. This species was chosen
because it is meatier and cheaper. Below is the proportion of ingredients used
for each formulation.

Table 1. Different formulations used in the preparation of fish wiener.

Ingredients FlI FlI FII
Fish meat (labahita) 1,250.00 g 1,250.0 g 1,250.0¢g
Pork fat - 2500¢g 250.0¢g
Salt 31.25¢ 200¢g 23.0¢g
Accord 375¢ 40¢ 40¢g
Procase 25.00¢ 250¢g 250¢g
Frankfurter seasoning 1250 ¢ 120¢g 120¢g
Prague powder 6.25¢ 55¢g 558
Sugar — - 12.50
Ice 500.0 ¢ 1,000.0 g 500.0¢

Fish meat and pork fat were ground separately. To the ground fish meat,
salt and spices were added at a given proportion. One half proportion of
crushed ice was added and mixed in a silent cutter for two minutes. Together
with the frankfurter seasoning, pork fat and the remaining proportion of ice
were added and mixed until the fine texture was attained. The mixture was
placed in a stuffer and extruded into casing. The wieners were linked to about
10 cm. long. Fish wieners were smoked for 30 minutes at 73° + 2°C. They
were then immersed in hot water for 10 minutes at 73°C and were imme-
diately tansferred in cold water. The casings were peeled off and the wieners
were packed in polyethylene bags and kept for shelf-life studies.

. Table 2 below shows that the third formulation is highly acceptable
(liked moderately) than the first and the second one. However, scores for for-
mulations I and II were also on the acceptable level.
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Table 2. Average sensory scores* for fish wiener
Using different formulations.

Characteristics Fl F1II F I
Texture 6.0 6.5 745
Color 7.1 6.2 6.9
Odor 6.6 6.8 73
Taste 6.5 7.2 7
General acceptability 6.5 6.7 7.4

* 9.Point Hedonic Scale .

Preparation of Fish Wiener Using Different Species of Fish

The acceptable formulation in the preparation of the }?roduct was utiliz-
ed to prepare the fish wieners, but with different species of fish._Spec:es used
were Caesio chrysozonus (dalagang bukid), Neothunnus pelamis (tuna) and
Acanthurus bleekeri (labahita).

Samples were compared and evaluated using sensory evaluation.

Analysis of variance for general acceptability of the fish wit?neF .prepan?d
from different species of fish samples using labahita showed a significant dif-
ference from those where tuna and dalagang bukid were used. However, sam-
ples utilizing tuna and dalagang bukid have shown no significant difference
from each other for general acceptability (Appendix A).

Storage-Stability and Proximate Chemical Analysis of the Finished Product.

The wiener was evaluated periodically as to flavor, color, texture, odor
and general acceptability by a panel consisting of seven (7) members using othe
9-point Hedonic Scale. Samples were kept at room tempergture (27 =
2°C), refrigeration (3° * 2°C) and freezing temperature (—10°C) and were
evaluated for a period of six weeks (Table 2). -

To determine the nutritive value of the finished products, proximate
chemical analysis for protein (Kjeldahl method), fat (Soxhlet method), moist-
ure content (O’hause Moisture tester) and ash content were undertaken.
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RESULTS AND DISCUSSION
Results have shown that samples stored at room temperature (27° *

2 C) lasted for one day; while samples stored at refrigerating temperature

3°t2 °C) and freezing temperature (—10°C) were still acceptable until
the second week (Table 3).

Table 3. General acceptability* of fish wiener stored at varying

temperatures.
Storage Period - Room Temperature 13:3?::&";5 Tefn rature
(days) (270 x OC) (30 + b Oc) pe 0
(-10°0)

0 8.0 8.0 8.0

3 Spoiled 7.5 7.6

7 6.9 1.5
14 7.0 75
21 Spoiled 7.3
28 Spoiled 7.0
35 Spoiled 6.8

* 9-Point Hedonic Scale

Table 4. Proximate Chemical analysis of fish wiener using
Acanthurus bleekeri (labahita)

Composition Percentage
Protein 16.13
Moisture 59.50
Ash 1.98
Fat 2.03
FISH BACON
Raw Materials

Fish of good quality was selected in the preparation of fish bacon. For

this kind of product, Acanthurus bleekeri was utilized f
th
as in the fish wiener. or the same purpose

e ST

Bk
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Preparation of the Product

Fish bacon was prepared using three formulations as shown in Table 5.

Table 5. Different formulations used for fish bacon.

Ingredients FI FII F III
Labahita meat 2000 g 2000 g 2000 ¢
Prepared Solution:
Cold salt solution 240 ml 240 ml 240 ml
(960 ml H,0 + 288 ¢
refined salt) 1200 ml 1200 ml 1200 ml
Saltpeter 5§ 5g 45¢
Refined sugar 50g 45¢ 40¢g
0il of anise 1 drop 1 drop 1 drop
Oil of cloves 1 drop 1 drop 1 drop
Ground ascorbic acid l4g 2lg 35¢
Phos pt = = T¢g
Dry cover mixture:
Sugar 68.4¢ 456 ¢ 400¢g
Salt 440¢g 385¢g 335¢g
Saltpeter 04¢g 04¢g 04¢g
Ascorbic acid 35¢g 35g 35¢g

One cup (240 ml) of the prepared solution was injected to 2,000 g
fish meat using a glass syringe. The dry cover mixture was then rubbed on the
surface of the fish meat after which the product was cured for ten days inside
the refrigerator at 3°C. The fish was washed with warm water after the curing
period, drained and smoked for one hour at 71.1 i o

The results of the sensory evaluation showed that formulation III was
more acceptable than formulation II (Table 6). In terms of texture, color,
odor and taste, formulation 11l was rated the highest score (between 7.5
and 8.0 — liked very much).
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Table 6. Average sensory scores* for fish bacon
using different formulations.

Characteristics F1 FII FIII
Texture 6.7 7.1 738
Color 71 TS 8.0
Odor 6.9 7.1 7.7
Taste 7.1 7.0 7.5
Gen. acceptability 6.3 7.2 7.7

* 9-Point Hedonic Scale
Preparation of Fish Bacon Using Different Species of Fish

In order to find out the effect of different species of fish and in an at-
tempt to utilize secondary species of fish, fish bacon was prepared using other
species of fish like Cyprinus carpio (karpa) and Neothunnus pelamis (tuna)
using the acceptable standardized formulation.

For fish bacon, analysis of variance for general acceptability using
labahita as raw material has shown a significant difference noted between
tuna and carp. As in fish wiener, labahita can be said to be a better material
for fish bacon than tuna and carp. This is because texture and flavor of laba-
hita is superior to carp and tuna,

Comparison between meat bacon and fish bacon
Standardized fish bacon was compared with the existing meat bacon in

the market in terms of acceptability and costing (Table 7).

Table 7. Comparison between fish bacon and meat bacon
as to acceptability* and costs.

Characteristics Meat Bacon Fish Bacon
Texture 8.0 7.0
Color 7.0 6.0
Odor 7.5 6.5
Taste 8.0 7.0
General acceptability 7.5 6.0
Cost/kilo P37.20 P26.95

* 9-Point Hedonic Scale
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Storage Stability and Proximate Chemical Analysis of the Finished Product

Samples were stored at room,refrigerating and freezing temperatures and
were evaluated periodically by a panel of tasters. Proximate chemical analysis
as used in the fish wiener were also undertaken (Table 9).

It was found that the fish bacon was still acceptable up to 35 days when
stored at —10°C and for 15 days at 3°C. Samples showed signs of spoilage on
the 7th day of storage at room temperature (Table 8 and Appendix B).

Table 8. General acceptability* of fish bacon stored at different
temperatures.

Storage Period Room Temperature Ref. Temperature Freezing Temp.

(days) arrta2%¢) 3 °0) (-10°C)
-0 8.0 8.0 8.0
2 6.0 7.6 8.0
7 Spoiled 7.6 8.0
14 7.8 7.8
21 Rancid 7.5
28 Rancid 7.5
35 Spoiled 7.0
* 9-Point Hedonic Scale
Table 9. Proximate chemical analysis between
meat and fish bacon.
Composition Meat Bacon Fish Bacon
(%) (%)
Protein 21.51 29.58
Moisture 38.50 63.00
Fat 21.02 21.02
Ash 2.08 1.90




26 THE PHILIPPINE JOURNAL OF FISHERIES

FISH SALAMI

Raw Materials

Tuna, Neothunnus pelamis, purchased at Farmer’s Market was utilized in
the preparation of fish salami. The fish was kept in ice and transported to the
laboratory, cleaned and filleted upon arrival.

Preparation of the Product

Two formulations for the preparation of the fish salami are shown in
Table 10.

Table 10. Formulations used in the preparation of fish salami.

Ingredients FI FII

Fish meat (Neorthunnus pelamis) 900.0 g 9000 g
Pork fat = 1000 g
Salt 100¢g 150 g
Sugar 1.7¢g 34 g
Saltpeter 1.7g 1.7 g
Pepper 44¢g 33 g
Brown garlic 220¢g 110 ¢
Allspice 20¢g 10 g
Raisin - 470 g
Flour - 13.74 g
Monosodium glutamate 12¢g 12 g
Phos pt 30¢g 30 g

-~ Water or ice 120 ml 120 ml
Food color 0.5 g

Fish meat was separated from the bones. Meat was cut into cubes and
ground through a meat grinder. All the ingredients were added and mixed,
until tacky or sticky to the touch. The mixture was stuffed into casings or
wrapped with aluminum foil. Curing was done at refrigerating temperature
for two days. After two days of curing, fish salami was steamed for 20
minutes.

For the product formulation studies, it was found that the two formula-
tions used were acceptable with a score of liked moderately. However, formu-
lation II had a higher score (Table 11).

-
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Table 11. Average sensory scores* for fish -salami using two formulations.

Characteristics Fl FII
Texture 5.9 6.9
Color 7.0 7.5
Odor 75 7.5
Taste 6.8 73
General acceptability 6.8 7.3

* 9.Point Hedonic Scale

Preparation of Fish Salami Using Different Species of Fish

To determine the best species of fish to be used for the preparation of
fish salami, different species of fish were utilized such as Caesio chrysozonus
and Acanthurus bleekeri. Samples were evaluated organoleptically.

Use of Different Species of Fish

Analysis of variance for general acceptability of fish salami showed that
samples using labahita was significantly different from those using dalagang
bukid and tuna.

Comparison Between Fish and Meat Salami

Prepared fish salami was compared with the salami presently sold in the
market in terms of acceptability (Table 12).

Table 12. Comparison between fish salami and meat

as to acceptability *
Characteristics Meat Salami Fish Salami
Texture 8 7
Color 8 7
Odor 7 6
Taste 8 i
General acceptability 8 7

* 9.Point Hedonic Scale
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Storage Stability and Proximate Chemical Analysis of the Finished Product.

Samples were stored at room,refrigerating and freezing temperatures and
were evaluated for a period of four weeks (Table 13). Proximate chemical
analysis of protein content (Kjeldahl method), moisture content (O’haus
moisture tester), fat content (Soxhlet method) and ash content were deter-
mined (Table 14 and Appendix C).

Storage studies have shown that fish salami would last up to 21 days at
refrigerating temperature (3°C) and was still acceptable up to the 35th day
at freezing temperature (—10°C). Samples kept at room temperature (27°
2°C) were found to spoil on the second day of storage.

Table 13. General acceptability * of fish salami stored

at varying temperatures.
i Room Refrigerating Freezing
Sto:?g:y:t;nod Temperature Temperature  Temperature
(27°12°) (3°0) (-10 °¢)
0 8.0 8.0 8.0
2 Spoiled 8.0 8.0
7 7.4 7.9
14 6.9 1.5
21 6.5 7.0
28 Spoiled 6.8
35 6.5

* 9-Point Hedonic Scale

Table 14. Proximate chemical analysis and costs of meat and

fish (labahita) salami.

Compositian Meat Salami Fish Salami

(%) (%)
Protein 36.21 17.24
Moisture 29.73 12.2
Ash 5.5 4.84
Fat 13.22 7.06
Cost/kilo P 28.88 # 27.55

|
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FISHBURGER
Preparation of the Product

Four formulations were made in preparing fishburger using parrot fish.
The finished products were evaluated by the panelists to determine the

best formulation.

Table 15. Different formulations used in the preparation of fishburger.

Ingredients FI FII F I FIV
Fish meat 500.0g 500.0¢g 500.0 g 500.0¢
Salt 48¢g 48¢g 48¢ 6.0¢g
Pepper 22¢g 140¢g 23g 23g
Onion (chopped) 80.0¢g 500¢g 1200 ¢ 1200 g
Lemon juice 7.0cc 70¢g 10.5¢
Milk powder 152¢

Egg (beaten) 1 pc 2 pc 2 pc 1 pc
Bread crumbs 20¢g 420¢g -
Red pepper 20¢g - =
Soy sauce 15 ml

Mustard powder 1.7

MSG 80¢g

Potato 350¢g

Hamburger seasoning - 27¢g
Evaporated milk 150¢g 300¢g

To the chopped fish meat, other ingredients like chopped onions, egg
and salt were added and mixed thoroughly. The mixture was molded into pat-
ties and fried.

Using parrot fish as the raw material, four formulations were developed
to standardize the product. Sensory evaluation and acceptability tests were
conducted and results showed that formula IV (FIV) received the highest
score (Table 16).
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| Table 16. Average sensory scores* for fishburger
A8 A using different formulations.
f

! i “ Storage Stability and Proximate Chemical Analysis of the Finished Product
i

Samples were stored at room temperature, refrigerating and freezing tem-

i

18l | F peratures and evaluated by sensory methods.p‘eriodically (Table 18).
11l Characteristics FI FlI F III FIV Proximate chemical analysis of the finished product was undertaken
L (Table 19 and Appendix Dj.
{ i Texture 6.5 7.0 6.9 7.2
LI Color 7.1 6.9 7.0 7.6 Storage Stability Studies
1 6. 74 7 : . ;
‘f “ ’(l?:sc:; 7.3 7.6 7.? ;5 Results showed that samples of flf:\hburger ;todred a; i:"reeimgn,vf t.emp:-ra-
YLiE ‘ ili e (—10°C) were still acceptable until the 35th day while at refrigera ing
| ;l \ General acceptability G 2 7 6 ::;pgrature (3° + 2°C), samples lasted up to the 28th day of storage. Fish-
| i

! * 9-Point Hedonic Scale

Preparation of Fishburger Using Different Species of Fish

il Based on the sensory evaluation conducted by the panelists, the formula-
I tion which showed the highest score was used utilizing different species. Spe-

burger kept at room temperature showed signs of spoilage on the 2nd day.

Table 18. General acceptability* of fishburger stored at varying

thunnus pelamis (tuna) was compared with one of the brands of hamburger

| - .
i in the market. Comparison was made for general acceptability and cost. * 9-Point Hedonic Scale
|

: : . it s temperatures.
it cies of fish used were Neothunnus pelamis (tuna), Saurida tumbil (lizard fish),
‘ I Scaridae sp. (isdang bato), and Caesio chrysozonus (dalagang bukid). Room Refrigerating Freezing
I: it Samples were compared and evaluated using the sensory evaluation. Storage Period  Tepperature  Temperature Tempergtuxfe
(1if o o =
il Use of Different Species of Fish (days) (27£2°0)  (3%2°C) 1000
:" I '3 Analysis of variance for general acceptability of fishburger using tuna as 0 8.0 8.0 8.0
E raw material showed a significant difference from samples prepared from 2 Spoiled 8.0 8.0
|e il isdang bato, dalagang bukid and kalaso. The former species, due to its tex- 5 i 8.0
ll il tural characteristics, is more acceptable than the rest. The undesirable taste of 14 i T
5' ”I kalaso was detected by the panelists. 21 6.5 7.0
] f Comparison Between Fishburger and Hamburger 28 6i.-10 ; 22
[ ? The best formulation used in the preparation of fishburger utilizing Neo- 35 Spote '
|

fill 1 Table 17. Comparison between fish and hamburger as to
i acceptability* and costs.
|

Table 19. Proximate chemical analysis of hamburger
and fishburger.

Il General acceptability Hamburger Fishburger Composition Hamburger Fisl;l;;rger
I (%) b
L i Texture 7.5 75
| 7.5 7.0
(C)(c)l}c:)rr 75 6.5 Protein : 19.31 29.73
r ' Taste 3-0 7.5 Moisture 50.20 3?.20
5 . : ' Ash 1.56 .
| General acceptability 8.0 7:5 o e .
y Costs/kilo P 18.50 P 25.83

it 1 * 9-Point Hedonic Scale
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General Discussion

Based on the formulation studies conducted in the standardization of
fish wiener, it was found that the formula with pork fat and sugar gave a bet-
ter product than the one without said ingredients. These, likewise, improved
the flavor characteristics of the wiener. It was also noted that an increase in
ice proportion yielded a more acceptable product as far as textural quality is
concerned. Furthermore, the product could be stored for a long period of time
at low temperature (—10°C). For this particular convenience item, it is re-
commended to use Acanthurus bleekeri (labahita) to obtain a more tasteful
product.

For fish bacon and fish salami, the same species is recommended. Also, a
higher amount of ascorbic acid is required in the preparation of fish bacon
mainly because it hastens color production attributed to the chemical reac-
tion with nitrate. Thus, more nitric oxide is produced. With respect to phos-
phates, such additives were observed too, to improve the texture of fish
bacon and minimize its shrinkage.

In fish salami, the addition of flour which serves primarily as builder
improved its texture and appearance and made the product sliceable.

Tuna was found to be highly recommended in the preparation of fishbur-
ger. It gives a distinctive texture similar to that of hamburger. Also, evaporat-
ed milk was used instead of original powdered milk since the former gave a

juicier product. Spices, pepper and hamburger seasoning were likewise added
to further enhance the palatibility.

SUMMARY AND RECOMMENDATIONS

Based on the studies undertaken, convenience food items prepared from
fish can fairly compete with meat products in terms of sensory attributes and
protein content. Moreover, these fishery products offer an even cheaper price
than those made from meat with the exception of fishburger. These can be
stored, too, for a longer period of time at low temperature.

Below are the recommended procedures in the preparation of con-
venience items from fish.

Fish Wiener
Ingredients:
1,250 g fish meat (labahita) 12 g frankfurter seasoning

500 g ice 5.5 g prague powder

25 g procase 12.5 g sugar
250 g porkfat

23 g salt

4 g accord

i
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Procedure:

Grind fish meat and pork fat separately.

Add spices and salt to fish meat.

Add one half proportion of ice and mix in silent cutter.

Add frankfurter seasoning, pork fat, sugar and the remaining ice.
Mix well until fine texture is attained.

Stuff into casings (10 cm. long).

Smoke for 30 minutes at 73° £2°C.

After smoking, immerse in hot water (73°C) for 10 minutes.
Peel off casings.

. Pack in plastic bags and store at freezing temperature.

SweRRUAE W~

P

Fish Bacon

Ingredients:
2,000g fish meat (labahita)
1,200 ml cold salt solution. Mix and boil 960 ml water and 288 g
salt and add the following:
45¢g saltpeter
40 g refined sugar
1 drop oil of cloves
1 drop oil of anise
35g ground asrobic acid
7g phospt

Dry Cover Mixture:
40¢g refined sugar
335g salt
0.4 g saltpeter or salitre
3.5g ground ascorbic acid

Procedure:

. Prepare salt solution and add the ingredients

. Inject 240 ml of the above solution to 2,000 g of fish meat.
. Rub the fish with dry cover mixture.

. Cure for 10 days inside the refrigerator at 3° + 2°C.

. Wash with water after the curing period.

Drain and smoke for 1 hour at 71° £2°C

. Store inside the freezer and slice.

. Fry for a few minutes.

0NN A W~
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Fish Salami LITERATURE CITED
Ingredients: .
RMOND, E.
910(2) g I&lgﬁli&‘a T LA'R:;&? Methods of sensoring evaluation of food. Canada Dept.
’ p g Facid il of Agriculture.
100g pork fat g
MADLANSACAY,P.L. ) ’ S
31 ‘55 g salt MADlg?s Handbook on animal products utilization. Manila, Philippines.
.5 g sugar )
; ; g saltpeter PHILIPPINES (Republic). Food and Nutrition Research Center.
-2 g pepper ' Food composition table.
11g brown garlic (chopped and fried) ;1968 ? P
1.0g allspice
47 g raisin (chopped)
13.74 g flour
3g phospt
120 ml cold water or ice
Procedure:
1. Clean and wash fish thoroughly.
2. Separate bones from meat.
3. Cut into cubes.
4. Grind thru meat grinder.
5. Add all the ingredients. Mix thoroughly.
6. Stuff into casing or aluminum foil.
7. Cure at refrigerating temperature (3° + 2°C) for 2 days.
8. Steam for 20 minutes.
9. Slice and store at freezing temperature (—10°C)
: Fishburger
Ingredients:
500 g tuna meat

60g salt
238 white pepper
120 ¢ chopped onion
10.5g lemon juice (optional)
I pc  egg(well beaten)
1.8g MSG
27g hamburger seasoning
300¢g evaporated milk

Procedure:

1. Grind fish meat and mix the ingredients.
2. Mold into patties and fry.
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fill | ‘ APPENDIX A o APPENDIX B _
] : ‘ ! i/ Average General Acceptability Scores for Fish Wiener Average General Acceptability Scores for Fish Bacon
| 11 |
| ‘| | A B C e A B C hid
J Panelist Labahita Dalagang Bukid Tuna Total Panelist Labahita Tuna Carp o
I e 8 22
i 1 9 8 8 25 1 7 ; 2 5
i 2 8 7 75 22.5 2 8 5 s 20
i 3 9 7 6 22 3 8 23
] i 718 8 1.5
I 4 9 6.5 6 215 4 : . 5 20
il 5 8 6.0 7 21.0 5 8 25
! 9 6.5 7 22.
I 6 7 7.0- 6.5 20.5 6 o 4 2
i 7 8 7.5 6 215 7 8
i | 5
i 55.5 48.5 46.5 150.
; ?i“ | Total 58 49.0 470 1540 Total
{ Ml .
L Analysis of Variance
i Analysis of Variance Y
I arian f sS MS Fc  Ftab
i Source of Variance df  SS MS Fc  Ftab Source of Variance  d
HiiH
i 3.19 483  3.88
Il Sample 2 981 491 1074 388 Sample . 071 3.00
il : tist 6 284 0.47 :
l Panelist 6 437 073 16 3.00 Pane 12 7195 066
Error 12 549 0.457 Error ; '
k I Total 20 1967
: Fc > Ftab, there is significant difference between samples.
‘ ‘ : Fc > Ftab, there is significant difference between samples but no signifi- “
{if cant difference between panelists. Duncan Multiple Range Test
il
| Duncan Multiple Range Test Rpics Labahita Tuna Carp
‘ Samples Labahita  Dalagang Bukid  Tuna B plc mean Arrange 793 6.96 B4
I I 30
Il Sample Mean Arrange 8.29 7 6.71 Stax;d%ard Error 3.08 3.23 3.33
| it Standard Error 255 ) 0.92 1.96 99
] 1l p (5%) 3.08 323 3.33 4 :
b - | __ Rp 785 823 849
\ A—B=793-696=097>092
A-B=829-7=189> 785 A_C=1793 —664=129>096

A-C=829-6.71=158> 823

B-C=7-6.71=.29< 823

A is significantly different from B and C , but B and C are not signi-
ficantly different from each other.

B—C=696—6.64=032<096

A is significantly different from B and C, and B and C are not significant-
ly different from each other.
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APPENDIX C
Average General Acceptability Scores for Fish Salami

A B C
Panelist Labahita Dalagang Bukid Tuna Total
1 9 5 6 20
2 8 7 6 21
3 9 8 6 23
4 8.8 7.8 75 24.1
5 g 7 7 22
6 8 7 6 21
7 8 7 6 21
Total 58.8 48.8 445 152.1
Analysis of Variance
Source of Variance df SS MS Fc Ftab
Sample 2 1538 7.69 15 3.88
Panelist 6 3.37 .56 1.09 3
Error 12 6.15 S12
Total 20 249

Fc > Ftab for samples, so there is a significant difference but no signi-
ficant difference between panelists.

Duncan Multiple Range Test
Sample Labahita Dalagang Bukid Tuna
Sample Mean Arrange 8.4 6.97 6.36
Standard Error .073
tp (5%) 3.08 3.23 333
Rp | 225 235 1243

A—-B=84-697=143> 225
A—-C=84-636=2.04>.235
B-C=6.97-6.36=.61> 235

A is significantly different from B and C.

¥ PRODUCT 39

APPENDIX D
Average General Acceptability Scores for Fishburger

B & D

Parrot Fish ~ Dalagang Bukid Kalaso  Total
6.9 6.0 6.7 27.1
7.1 7.0 6.5 282
7.0 6.9 6.5 29.4
7.1 6.9 6.0 28.0
7.2 70 6.3 28.3
6.9 6.6 5.9 272
7.0 6.5 6.0 27.5

492 46.9 434 195

Analysis of Variance

df SS MS Fc Ftab

12.52 417 4964 3.3
6 947 157 186 2.63
18 1.528 .084

27 1499

(98]

b so there is a significant difference between samples but
difference among panelists.
' Duncan Multiple Range Test

Tuna Parrot Fish  Dalagang Bukid  Kalaso

8.02 7.02 6.7 6.17
r .012
2.97 3.12 3.21 3.27
.035 .037 .038 .039

A-B=802-702=1>.035

A-C=802-67 =132>.037
A-D=802-6.17=185>.038
B-C=7.02-67 = 32>.037
B-D=7.02+6.17= 85> 038
C-D=67 =6.17= 53> 038

different from B, C and D.






