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ABSTRACT

This publication contains a summary report of the tenth session of the APFIC Working Party on Fish
Technology and Marketing held in Colombo, Sri Lanka, from 4 to 7 June 1996. It is supplemented by the
46 papers presented and discussed at the session. The proceedings are divided into five sections. The first
section contains papers on public health and fish microbiology; the second on the quality and storage of
fish and fishery products; the third covers the subject of fish lipids and the fourth product development,
particularly from low-valued species. The final section contains five papers of general interest.
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UTILIZATION OF FISI OIL IN BEEF AND CHICKEN SAUSAGE PROCESSING

by

Hari Eko Irianto, Y. Nuri Fawzya, and N. Retnowati
Slipi Research Station for Marine Fisheries,
JL Petamburan VI, Jakarta Pusat 10260, Indonesia

and

Jeni Tantri and Bustami Ibrahim
Faculty of Fisheries, Bogor Agricultural University,
Bogor, Indonesia.

ABSTRACT

A study on the utilization of fish oil in the processing of beef and chicken sausage
was carried out. The levels of addition of fish ojl were 0, 3, 5and 7%. The sausages
were analyzed chemically, microbiologically and organoleptically to dete_m'{me_ their
acceptability and storage stability. Results of sensory evaluation showec} .m51gmﬁcant
score differences among the products and this indicates that the fish oil addition up to 7%
in the beef and chicken sausage production is acceptable. AcceptabiliFy of beef and
chicken sausages reduced sharply after 4 and 8 day chill storage, respectively.

INTRODUCTION

Recently, fish oil has received wide attention from researchers and the public,.due to its therapeuuc
benefits. Fish oil contains considerable amounts of omega-3 poly-uns.aturated fatty ac@s (PUFA). Dietary
intake of omega-3 PUFA has been linked with blood cell antigaggregat‘lon and reduced risk of coronary hezutt
disease (Hearn er al., 1987). Fishy odour and taste are the main problems encountered in fish oil

consumption (Irianto, 1992). By adding food products, those undesirable properties of fish oil are expected
to be hidden.

This study investigated the possibility of th? use of fish oil in sausage 1?1anufacture.. Sausg:ge xsoan
emulsion product that is an emulsion of oil phase into water phase with protein as emulsnﬁer. dusaoecsi
encountered in the Indonesian market are beef, chicken and pork sausages. Howth::r, this study concent:iatfe
to beef and chicken sausages dominating the market. Vegetable oil and m:argunqct flre nor};}lz:lly‘use fﬂ?;
sausage production in Indonesia. Both of them were then rep.laced by fish oil in t'hlb‘ studgl. ed zur:; 0
Study was to investigate the optimum addition level of fish oil that produced the ac.cepta e products.

MATERIALS AND METHODS
M

Materials

Sardine oil used was supplied by PT Indo Bali, Negara, Bali. The oil that was a-by-prqduct of fish
e Processing was refined using a method developed py Pudjiati (1995) as shown in Appendix 1. Free
Aty acid value of refined fish oil was 0.14 % (oleic acid).

Beef and chicken used for the raw material of the sausages were purchased from a Supermarket in
Jakartq
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Methods

T3 YL e CEYEV R RE TEDTY

Sausages were processed by applying a method previously used by Irianto (1993) as in Appendix 2,
but fish oil was used instead of vegetable oil. The fish oil levels added were .O, 3,1% a(ljnd 7%. Sausa{ges
were then stored at chill temperature (+5°C) and withdrawn cvery two days QUrmg a 10-day storage period,

{
T

Analyses

1

Free fatty acid (FFA) value of refined fish oil was determined (Fernandez, 1986). Sausages were
analyzed organoleptically, chemically and physically-as follows:

Organoleptic analyses: - preference test (see Appendix 3 for score she?t)._ .
Chemical analyses: = " moisture content (AOAC, '1984) and thiobarbituric acid value/TBA
value (Lemon, -1975).

Physical analyses: folding test (Nasran and Tambunan, 1974).

RESULTS AND DISCUSSION

Product Acceptability ! tleva viowoue o ailuesdd ghidole SuEi0is bne S ,

Acceptability scores of the evaluated sensory properties of sausages can be seen‘in Table'1. In terms
of appearance, colour and texture scores, the product showed an insignificant acceptability difference.
However, odour and taste acceptabilities were significantly affected by the level of addition of fish oil.
Odour and taste acceptability scores decreased with increase of fish oil. This was more obvious in beef
sausage than in chicken sausage. Undesirable odour remaining in fish oil was probably thie main cause of
this occurrence as the fish oil was not deodorized during alkali refining.

o LnyTabled = uons sidurablanes enisinos 1

Sensory acceptability score of beef and chicken sausage = = -

Sausage : Fish Oil Score
. Level (%) [Ty _ onn B8O, i inaet whuts o5

! : ppearance |- :Colour | Odour | - Taste: | 1o Texture:
o 9 B a2 L se 1 s et
o o 310 ideet nedunef o sl 9189 o1 5 4200
5 4.5 43 RIS S 47 i e
! 48 4.3 4.2 4.3 44
CHOMTEN GUA e JALEITAY

Chicken 0 5.1 5.2 5.1 5.0 5.1
: 4.8 4.8 4.9 4.4 25 Qs

5 4.8 438 4.7 4.1 5.5

7 AT R T wilboilous enfe g flo siitac? 5.1
iaw PIRRERNTY! TLoftt
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Changes in Sausages During Chill Storage
Organoleptic Changes ...
Ereletanonscares ofpancillstsiio Ofgﬁlldleptic Propjerties of the product can be seen in Tables 2, 3,
4,5and 6. , ‘ A

Y ’
1t
17 610

Appearance |

. Piefefence score of appearance for both sausages decreased during 10 days chilling storage (Table 2).
The decrease in be‘ef sausage was sharper than in chicken sausage. The appearance of chicken sausage was
still acceptable until 6 days storage and then rejected at the eighth day of storage. However, the appearance

of beef sausage was rejected after 4 days storage, The addition of fish oil did not induce significant
difference of appearance score among the sausage during storage.

| j . Table2

; Acceptability: chaﬂges of appearance score of beef and chicken sausages
LT Q ¢+ during chill storage

{

Sal_lsage Fish Oil Storage Period (days)
feyel (%) 0 3 4 6 8 10
i A b i T U i . 7Sl - 30 | 22
3 47| 44 | 38 | 24 | 25| 29
L5 |45 | 42 32 =] 23 2.0 2.6
45 .48 7| "39° | 36 | 24 | 23 3.0
Chicken 0 5.1 541|155 4.5 44 | 39
3 4.8 5.5 53 . 5.1 4.2 3.6
5 4.8 5.7 5.2 4.7 3.8 3.6
7 4.7 5.8 52 4.8 3.7 3.8
‘Coloup =t boius |z

Colour of chicken'sausage was more acceptable than beef sausage (cqlour of chicken sausage was
whiter than that of beef sausage). That colour difference was probably mainly due? _to natural property
difference of meat used as raw materials, particularly pigment compou‘nds. Acceptability score of sausage
colour reduced with storage period (Table 3). Score -reducti()n rate in beef sausage was higher than in
chicken sausage. Fish oil addition did not significantly influence colour acceptability of sausages. Colour
of beef and chicken sausages was rejected by panellists after 4 and 8 days storage, respectively.
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Table 3 -

Colour acceptability scores of beef and chicken sausages

during chill storage

Storage Period (days)
Sausage Fish Oil 6 3 B

Level (%) 0 2 4 10

Beef 0 4.2 4.5 3.9 1.8 2.3 2.0
3 4.1 4.5 3.6 2.4 2.5 2.3

5 4.3 4.3 3.2 2.3 2.0 2.7

7 4.3 4.2 3.6 2.4 2.3 2.8

Chicken 0 5.2 5.7 5.8 5.1 4.3 3.8
3 4.8 5.5 5.7 5.2 4.3 3.6

5 4.8 5.6 5.8 4.9 3.7 3.6

7 4.7 5.6 5.7 75.2 3.8 3.8

Odour

Odour acceptability scores of beef and chicken sausages were different, with beef sausage tending
to be lower than chicken sausage. The scores reduced during storage and reduction rate in beef sausage was
higher than found in chicken sausage (Table 4). Rejection was probably caused by oxidation and protein
decomposition processes producing undesirable odour. In terms of the odour, all beef sausages fortified
with fish oil were rejected after 4 days storage. The odour of chicken sausages fortified with both 5 and
7% fish oil was rejected after 6 days storage, but that of sausage fortified with 3% fish oil was rejected after
8 days storage. Fish oil addition levels affected the odour acceptability of sausages during storage. The

more fish oil added, the lower odour acceptability .

Taste

As for odour, the taste acceptabilities of beef and chicken sausages were different. The taste
acceptability score of chicken sausages was significantly higher than that of beef sausages. The scores of
all products decreased during storage (Table 5). In term of taste, all beef sausages were rejected after 4 days
storage and all chicken sausages were rejected after 8 days storage.
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Table 4

Changes of odour acceptability score of beef and chicken sausages

during chill storage

e
Storage Period (days
Sausage Fish Oil & (days)
Level (%) 0 2 4 6 8 10
[E——
Beef 0 5.0 5.2 4.8 2.0 3.3 1.2
3 4.8 5.5 3.6 2.4 2.3 2.0
5 4.5 4.6 3.3 2.4 2.3 2.0
7 4.2 4.4 3.4 2.0 2.3 1.6
Chicken 0 5.1 5.7 5.7 4.2 3.7 3.0
3 4.9 5.4 5.2 4.6 3.6 3.2
5 4.7 5.3 52 3.8 2.8 2.8
7 4.6 5.1 4.8 39 2.7 2.2
Table 5 f
Changes of taste acceptability score of beef and chicken sausages
during chill storage
Sausage Fish Oil Storage Period (days) . ‘
LEvel((2) 0 2 4 6 8 10
Beef 0 5.3 5.1 3.8 1.5 2.3 1.6
3 4.9 4.8 3.1 1.7 2.0 1.1
5 4.7 4.3 33 1.7 2.0 1.0 4
7 4.3 4.0 2.8 1.7 2.0 1.1 |
i 0 5.0 6.1 5.7 4.2 3.6 2.8 ‘
Chicken 3 4.4 5.5 5.5 4.7 3.7 3.1 ‘
5 4.1 5.4 5.5 4.0 2.7 2.6 ‘,
7 4.4 54 5.0 4.2 2.6 2.4

Fish oil addition levels did not show any effects on the taste acceptability of beef sausage, but
significant effect was found in chicken sausage. The more fish oil added into chicken sausage, the lower
taste acceptability score of the product. Those effects were obvious in chicken sausage after 8 days storage.

Texture

Texture acceptability score during storage showed a decreasing trend which was faster in beef !h_an
in chicken sausage. Flesh structure differences of raw material may have induced texture acceptability
differences of the product.

s

{
Scanned with CamScanner



Sausage during storage. . FHowever, (his, was notnorqd m,chmkcn $aUSARE),

Fiy \’

- 240 -

Fish oil addition level insignificantly affegted sausage texture. Compar ison between beef Sausage
with and without fish oil addition indicated that the fish oil addition reduced texture acceptability of beef

Hl

l'lhl(, 6 '

sl

e e T i e .
| Clmm,cq of IC\turc :Memnﬁlhw scorc of hccf and clucken sausages durm}z Chlll storage ;
L — e i HANE; ! Gufat 1
e e | | _— i - : |
{ th ! i T ! 1 T i 7 o4 1
;—-~~. - = : e ! el ,];_n ,’< — e a . = - |
Sausage i ]f Fish Ollg | ! Stor’ige Perlod (days) |
| S1 | ¢ L LVEI (%) 8 < I, © Y | S
Vo0, ! £ i &8 | 0 iO ,2 3. :4 6 ‘8 10
) e I b8 | ¢ I e | ?
el | oo | R R - |
B;e_t‘_;_‘_-g S0 ) 44 ) 4o 38 f 21 1 35 L 26 |
| 3| 2 ,,'i,o 3.2 2.5 2.3 1.3
0. f ‘ ¢ }O 322 iy 31 2.8 3.0 2050 |
| e § B toald | . 4.4 j6 0 :?.2 2.7 2.5 1.9
boss | 8f | s ] ¢ ! e T oSf o ¢
' 1 ! } © Q 4 ‘ Y : T j
Chicken_ | ‘f | %o | 5| sy 537 52 [ 52 ) 51 [ 39 |
3 5.0 5.6 5.5 5.5 4.9 3.8
5 5.5 | 5.9 5.7 4.9 4.4 3.7
7 50 |4 | s7 | 51 | 46 | 35
Chemical Changes ~Z22iauss asizids bn B
Moisture Content R S — B R e

“—-

not tause mmsturc content dlfferenées among the sausages The Iatter by the fact that the mmsture contents
of saUEagés"Were reIatlvely constan”t during storage i i |

|
) Lo ‘
; 2 5 5 ; Tableﬂ
| = Changes of moxsture content of beef and clncken qauaaq\.q during ch111 storaoe ( % w.b.) !
F ’ 7 ‘ .‘ 1 i Storage Penod (days) ’
Sausage 0.8 Fishoil | Vo : e
RS Level (%) | gl 10z (284 L4 6 8 10
: O Lot Lo gn05 7149 L 772 171013 | 71,95 | 7100~
o3 72.03 L. 73.66 | 71,69 4, 72.98 | 72.52 72.53
ity ot Rolloien Jaits 70 08 70.55 | 71 61, jf72 17 /70.82" | 70.68
s AT 69.327) 16978 ] L 6(})_,, | 68, 73| 69. 06," 1. 26
Chicken 0 7220 | 70.15 | 70.52 | 70.69 | 68.21 | 70.55u}%k
3 69.91 | 70.05 | 70.23 | 70.54 | 68.96 | 69.02
oil1 Toad i 19 w daitS Lo sitios)oT1.3541069:831 |- 68,615 |1169.95!1[::170.05 = 16950 |
irdgrquiue 9 sonnbed svsd ssm |170.68 7)1 68.447:)168118 11106844+ [ 168.87.<1|-68.23 )" °
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Thiobarbituric Acid (TBA) Value O ol T

TBA values of sausages increased, during storage; except for beef,saysage..,, TBA values of beef

sausage with added fish oil increased up to the sixth day of storage, but then decreased. The decrease of

TBA value was probably due to the reaction between malonaldehyde and amino acids; peptides and-other,

compounds resulted_ from protein decomposition (Kwon et al., 1965; Finley, 1985). Malonaldehyde may§
undergo aldol reactions producing a polymer mixture (O’Brien, 1987). /' " | - |

Fish oil add_it_iqxl;yesu.ltgd in sausages with liigher TBA increase during storage compared to sausages
without fish”oil addition, Results also showed that the higher the fish oil addition level, the higher were the
TBA values of the sausages at the end of storage. : g g : '

Table 8
f o Chanﬁeé ofTBA \;a.lues- of beef and chiié'lféén'éélirsa‘g'es' . '
' during chill storage (umol/kg)
s b4 Vistorage Period (days) |
Sausage Fish Oil
Level (%) 0 2 4 8 8 B

nBeely oldsicasos husuhoig bl162:99 i 252 2409, ,.4:33

2.65 7.94 452 | 3.67.

562 | 850 | 431 | 5.8 |

s b 039800397 50907 | - 9:45
sizp|! vodl L weleliib vhodollinzizm provw 2mollonn
: o I T R s T s L o Sl R T e o

1.00 1.93 2.98 2.42
1.57 2.27 0.57 | 3.09 |
1.18 1.64 2.02 12710

Folding Test Value Changes =

B
}

Chicken sausage Had4 b gher folding test valué than beef sausage. ‘The amount of fish oil added

[ 115 Sy o $U Mg ) LM a3,  vita 3 RlE . 1 4
did not significantly affect folding values of the sausagé. These values decreased during storage, but the |
decrease in chicken, sausage was lower than in beef susage. . . o 5
LA IOIRonyZg g aiiieeniyila ACLGIaliug ket ‘
1inae ) _
. 1ost? vt L2801
( 7! M1E 1ogit 1
1013 o)
{11 big | il \ i (1 b mopedd AL ] ¢ ¢ naai
o [ i i | ol e h."’? MO ! [ | i
s d 1 i
U | N g oo 1oi i I TN i1 it LRNES o el AWl oLt 1.0 1o
ids 113 J | ; , 3 "_: 9 ] i ;,V?
[-32 1o (o) Tl 151t 1 sttat
l- i : i Y ) {ihtdailec ! 13 A2
|
i
!
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Tabie 9

Changes of folding value of beef and chicken sausages during chill storage

Storage Period (days)
Sausage Fish Oil
Level (%) 0 5 " P g ﬁ‘IO
0 B B B C C D
Beef 3 B B C C C D
5 B B C C C D
7 B B C C C D
0 B A A B B B
Chicken 3 B A A B B B
S B A A B B B
7 B A A B B B
CONCLUSIONS

Results of sensor

y evaluation indicated that fish oil addition up to 7% produced acceptable beef and
chicken sausages.

This study showed that acceptabilit
products were insignificantly different.
Acceptability of beef and chicken sausa

y score differences for appearance, colour and texture among the
However, fish oil addition affected odour and taste acceptabilities.
ges reduced sharply after 4 and 8 days chill storage, respectively.
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Appendnx 1
Fish oil rcﬁnmg (Pudjiati, 1995)
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Fish Oil
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Neutralization

IN NaOH, 60-80°C, 30 minutes

I

\Y

Centrifuge ---------------- > Soap

20°C, 10,000 rpm, 15 minutes

I

v

Washing with warm water

v
) ' Centrifuge > Water + Remaining soap

20°C 10,000 rpm 15 minutes

I
\4

Bleaching

6% Bentonite, 60°C, 20 minutes

v
Centrifuge > Used Bentonite

| 20°C, 10,000 rpm, 15 minutes
| |
| v
' REFINED OIL
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‘Appendix/2
Sausage processing
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Beef/Chicken ‘ A
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' Mixing with: /i ’ a3siiniey

B T L s U Sk ol

- - Pepper 0.5% | o ‘f

| : . - Fine sugar 5

| - MSG 0.75% 0bG |

! 1 - Condiment * 2% siznl |

. - Tapioca 15% srutsT |

A - Vegetable/Fish oil
e et e T SR o o e A | S S e R A e e . e e e e
|

v
Stuffing into casing

| bt A ACERSES SRR e § 31

|

v
Boiling

I . ter vy

I hadifaih

v

Cooling . «
| :

|
A

SAUSAGE

* Condiment consisted of shallot, garlic and ginger at ratio of 15:3:1
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Appendix 3

Score sheet for preference test

Sample Code

Parameter

Odour
Taste

Appearance
Colour

Texture

Hedonic Scale:

D
@)
3)
“)
®)
(6)
0

strongly disliked
disliked

slightly disliked
not sure
Slightly liked
liked

strongly liked
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