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Improvement of Frozen Fishball Quality : The Role of
Starch and Fat

2950430 mMyaunues’ uavinanssos dulwana?

Wunwiboon Garnjanagoonchorn and Phimonphan Hunpaisal

ABSTRACT

The improvement of fishball quality by adding starch and/or pork back fat showed that frozen
fishballs with the addition of 5% tapioca or modified starch had no statistical significant difference ingel
strength values and sensory scores. However the addition of different levels of fat caused significant
difference (P<0.05) in gel strength values, the higher the fat content the lower the gel strengthvalue.
During 12 weeks of frozen storage at -18°C, fishballs withthe addition of 5% tapioca or modified starch
plus 4-8% pork back fatremained acceptable by sensory panels.

Scanning electron microscope (SEM) was used to study the microstructure of comminuted fish
meat prepared at different steps of the fishball process. Micrograph of batter, chopped with salt, starch
and pork back-fat showed the interconnected network of protein matrix. Cooking the fish batter caused
the matrix to become more aggregated and occured as opaque gel, and the fat globules were bound to

the ‘protein gel matrix.
Key words : fishball, gel strength, frozen storage
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SURIMI

!

*GRINDING IN SILENT CUTTER 6 MINUTES

l <----NaCl 1.6% by wt. of SURIMI

*GRINDING 5 MIN.

l <~----NaCl 1.6% by wt. of SURIMI

GRINDING 5 MIN

|

L 4

[ |
ADD TAPIOCA STARCH (6% by wt)ADD MODIFIED STARCH (6% by wt)

ADD PORK BACK FAT ADD PORK BACK FAT

! l
I T 1

0% 4% 8% 0% 4% 8%

o I

FOLLOWS THE SAME STEPS
J, AS SHOW NI Nos% SAMPLE
GRIND 10 MIN

l

STUFF IN PLASTIC CASING 2.6 cm
SETTING IN WARM WATER 40°C, 20 MIN
AND 90°C, 20 MIN

l

COOLING IN CHILLED WATER
FREEZING IN CONTACT PLATE FREEZER AT -30°C
UNTIL THE CENTER OF PRODUCT REACHED -18°C

l

COLD STORAGE AT -180CFOR 12 WEEKS

0.002 % by wt.

l

ADD
STPP 0.002 %
by wt.

GRIND 10 MIN

STUFF IN PLASTIC
CASING 2.6 CM

SETTING IN WARM
WATER 40°C, 20 MIN
AND 980°C, 20 MIN
COOLING IN CHILLED
WATER
FREEZING AT -300C
UNTIL THE CENTER OF
PRODUCT REACHED -18°C

COLD STORAGE
AT -18°C FOR 12 wks

CONTROL SAMPLE

*TEMPERATURE OF SURIMI BATTER WAS CONTROLED TOBELOW 10°C BY

ADDING CRUSHED ICE 30% by wt OF SURIML SAMPLE WITH ADDITION OF PORK BACK FAT HAVE TO
DECREASE THIS 30% ICE BY THE AMOUNT OF FAT USED IN THE RECIPEFOR EXAMPLE, SURIMI 1000

Gm. ADD 4% FAT THEREFORE 40 cm. FAT + 260 Gm. ICE WEARUSED.

Figure 1 Diagram showed process of fishball and experimental design in this experiment.
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Table 1 Comparison of gel strength of fishball prepared with and without starch and pork back

fat.
Gel strength! (cm-cm)
Control Tapioca starch Fat (%) Modified tapioca starch Fat (%)
0 4 8 0 4 8
2880 4422° 3486%° 2256° 4427% 4078* 2456°

1 different letters in the same row showed significant difference at P<0.01

Table 2 Comparison of gel strength of fishball prepared with and without starch and pork fat
during 12 weeks of frozen storage.

Frozen Gel-stre:ngth1 (gm-cm)

storage Control Tapioca starch Modified tapioca starch
time Fat Fat

(week) 0% 4% 8% 0% 4% 8%
0 28807 4422 3486° 2265  4427° 4078% 2456
1 3354 " 5562° 3725 2212  4510° 4102% 25222
2 3577°% 5667 35647 2397%  4417% 4173% 2540
3 3860° 5842° 3846° 2237 4433 4043 2636
4 3709% 5834° 3882° 2230%  4786% 4033* 2765
6 4003% 5774° 3843 24456 4776 4011? 2990
6 4332° 5765° 3650° 2319 4708 44572 2713%
7 4690° 5648° 3484% 2360%  4726° 4466" 2656>
8 4490° 5928° 3429% 2411*  4563° 4418° 2935°
9 5136° 6242° 37962 2527  4810° 4583% 2964°
10 6203° 6005° 38622 2537  5307° 4462° 29762
11 6240° 6027° 3743% 2378* 56687 47712 2827%
12 6304° 6070° 3891° 2504®  5833° 4640° 2816%

1 Different letters in the same column showed significant difference at P<0.05
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Table 3 Comparison of acceptability scores of fishball prepared with and without starch and

pork fat during 12 weeks of frozen storage.
Frozen Tapioca starch? Modified starch?
storage Control
time Fat Fat
(week) 0% 4% 8% 0% 4% 8%
0 6.6 7.3 7.3 7.8 7.8 7.7 7.7
1 6.4 7.0 7.1 7.6 7.2 7.0 7.9
2 5.4 7.0 7.1 7.6 7.0 8.9 7.0
3 4.9 6.4 7.0 7.4 7.0 7.0 7.0
4 4.6 8.4 6.6 7.4 7.1 7.0 6.9
5 3.7 6.3 6.9 7.3 6.7 6.7 6.6
6 4.0 6.1 6.9 7.4 6.0 6.6 6.9
7 3.4 6.0 6.6 7.1 5.9 6.3 6.9
8 2.9 6.0 6.6 6.9 6.0 6.4 8.5
9 3.0 5.6 6.6 7.0 8.0 6.3 6.0
10 2.6 5.9 6.3 6.9 5.3 6.0 5.6
11 2.0 5.0 6.0 6.6 5.1 5.6 6.0
12 1.7 5.1 5.8 5.9 5.3 6.0 6.0

a Mean scores from 7 panels where score 1 = very bad and score 9 = very good
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Figure 2 SEM micrograph of raw fishball batter prepared at different mixing steps :
surimi (a), surimi mixed with salt (b) surimi mixed with salt and modified starch
(c), surimi mixed with salt modified starch and pork back fat, arrows showed
fat droplets embedded in protein matrix (d). (x 2000).

Figure 3 SEM micrograph of cooked fishball batter showing aggregated proteinmatrix (a), hole
in the matrix and arrow showed gelatinized starch (b), protein network (c) (x 2000).
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