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Processing and Quality Properties of Olive Flounder
Paralichthys olivaceus Balls Product
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Olive flounder Paralichthys olivaceus production has increased gradually in recent years, but prices have fallen. Thus,
the development of a variety of processed foods incorporating olive flounder would help to increase the income of
fishermen. This study was conducted to investigate the best method for olive flounder ball processing. Clean olive
flounder were divided into five portions. Olive flounder meat (100 g with added egg white 39 g) was chopped and
then mixed with 10 mL fresh cream and ingredients. The dough was molded into the shape of a ball. The olive floun-
der balls were then processed by two different methods. In the first method, the flounder ball was boiled in water for
3 min then vacuum-packed in polyethylene film and stored at -20°C for 7 days. After 7 days, the ball was thawed
and heated in a microwave for 2 min (Sample-1). In the second method, the ball was vacuum-packed in polyethylene
film without boiling and then stored at -20°C for 7 days before thawing and boiling in water for 3 min (Sample-2).
After heating, both types of olive flounder balls were evaluated. Various factors (including the viable bacterial count,
chemical composition, pH, hardness, thiobarbituric acid level, salinity, and free amino acid content) were measured,
and a sensory evaluation was conducted. Based on the results of the sensory and hardness evaluations, Sample-1 was
deemed to be superior to Sample-2.
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Table 1. Formulas of ingredients for the preparation of olive floun-
der Paralichthys olivaceus balls
(For chopped olive flounder meat 100 g)

Ingredient Quantity
Egg whites 39¢g
Fresh cream 10 mL
Carrot 109
Onion 109
Greenbean 5¢g
Lemon juice 5mL
Salt 0.05¢g

Pepper 0.05¢g




HA] Ball AlF] Al W FHEA 413

22K Plus, Hanil Science Industrial Co., Ltd, Korea)= 8,000
rpmof| A 1587 AR AIZ] o5 100 mL2 485131,
EHolimo] A ofHoE|2E VIRt 5 AE3] S50 ASH
9] etherg= H 2]l sk HHS Ffsko] X535 47| (RW-
0525G, Lab. Companion, Korea/ Digital water bath SB-1000,
EYELA, Japan/ Rptary evapopatpr N-1000, EYELA, Japan)
2 =319t} Lithium citrate buffer (pH 2.2)& AME-3}10] 25
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analyzer S-433, Sykam, Germany)=Z =7 3}%tt.

TR o, WA, 21 o] 2 ER1E 10219] B
HARRE TAStol AR WA W, 287 L AR 5 B

Olive flounder
I

|
| Removing of head, skin and
|
|

viscera
I

Filletting to 5 portion |
T

Olive flounder meat 100 g |

|—| Adding egg whites 39 g |

| Chopping |
Adding fresh cream
10 mL
| Mixing |
Adding ingredient
(Carrot 10 g, onion 10 g,
greenbean 5 g,
lemon juice 5 mL,
salt 0.05 g and
pepper 0.05 g)
Mixing
|
Make a shape
(Ball)

I
| Dredge a cornstarch
I

Boiling in water Vacuum packing in

for 3 min polyethylene film
I
Vacuum packing in
polyethylene film
T

Storing at -20C
for 7 days
I

Storing at -20C
for 7 days
I

Ball-1 Ball-2
I I
Thawing and warming by

microwave oven

for 2 min
I

| Sample-1 | |

Boiling in water
for 3 min

Samlple-2 |

Fig. 1. Flowsheet of processing of olive flounder Paralichthys oli-
vaceus balls.
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Table 2. Viable cell counts (CFU/g) and external appearance test of
Sample-1 and Sample-2 incubated at 37+1C for 48 h

Sample-1 Sample-2
Viable cell counts ND' ND
External appearance Normal Normal

'ND : Not detected.
Sample-1, Sample-2 : refer to the comment in Fig. 1.

Table 3. Comparison in proximate composition and pH of Sam-
ple-1 and Sample-2

Proximate composition (g/100 g)

Sample H
P Moisture Crudg erde Ash P
protein lipid
Sample-1  32.7+0.82 12.4+0.12 8.1£0.0° 0.620.0 6.47+0.0

Sample-2  37.940.1°15.2+0.0° 9.1+0.8° 0.4+0.0 6.54+0.0
Values are the means+standard deviation of three determination.

Sample-1, Sample-2 : refer to the comment in Fig. 1.
Means within each line followed by the same letter are not signifi-
cantly different (P<0.05).
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Fig. 2. Comparison in trichloroacetic acid (TBA) value of Sam-
ple-1 and Sample-2. Sample-1, Sample-2 : refer to the comment
in Fig. 1.
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Fig. 3. Comparison in salinity of Sample-1 and Samplel-2.
Sample-1, Sample-2 : refer to the comment in Fig. 1.
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Table 4. Comparison in free amino acid content of Sample-1 and

Sample-2 (mg/100 g)
) ) Sample
Amino acid

Sample-1 Sample-2
Phosphoserine 0.9(0.1)" 0.6( 0.0)
Taurine 3.7(0.3) 2.8(0.1)
Aspartic acid 133.3(9.2) 167.7(8.8)
Threonine 79.8(5.5) 101.0( 5.3)
Serine 71.2(4.9) 89.2(4.7)
Glutamic acid 232.7(16.1) 293.6( 15.3)
Proline 71.4(4.9) 94.5(4.9)
Glycine 76.0( 5.2) 103.5(5.4)
Alanine 101.5( 7.0) 130. 3( 6.8)
o -Aminobutyric acid 1.6(0.1) 5(0.1)
Valine 82.0(5.7) 105. 2( 5.5)
Cysteine 6.2(0.4) 8.9(0.5)
Methionine 42.2(2.9) 56.1(2.9)
Isoleucine 72.3(5.0) 91.0(4.7)
Leucine 131.2(9.1) 164.2( 8.6)
Tyrosine 39.9(2.8) 54.4(2.8)
Phenylalanine 13.6(0.9) 84.1(4.4)
Histidine 18.1(1.2) 20.0(1.0)
Ornithine 0.3(0.0) 0.5(0.0)
Lysine 150.5(10.4) 189.3(9.9)
Ammonia 34.4(2.4) 43.5(2.3)
Arginine 86.2( 5.9) 114.3( 6.0)
Total 1,449.0(100.0)  1,916.2(100.0)

Percentage to the total content.
Sample-1, Sample-2 : refer to the comment in Fig. 1.

Table 5. Comparison in sensory evaluation of Sample-1 and Sam-

ple-2
. Sample
Sensory evaluation

Sample-1 Sample-2
Color 3.0£0.8° 2.840.5°
Odor 3.0£0.42 3.040.72
Taste 3.0£0.22 2.340.5°
Texture 3.3+0.5° 1.410.8°
Over all acceptance 3.0+0.52 2.8+0.42

5 scales: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.
Values are the means+standard deviation of three determination.
Sample-1, Sample-2 : refer to the comment in Fig. 1.

Means within each line followed by the same etter are not signifi-
cantly different (P<0.05).
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