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A study on the quality evaluation of red seabream

(Pagrus major) in the localities

Soo—Ho, Choi

Department of Food Industrial Engineering, Graduate School
School of Industry, Pukyong National University, Busan

Abstract

Red seabream is a well developed practice in Korea, with
aquaculture contributing approximately three—quarters of total red
seabream production. The use of a high—energy diet in aquaculture
has led to improved growth performance hut, at the same time, there
has heen concern regarding product quality, especially flavor, color
and texture. Red seabream is traditionally and popularly eaten raw as
sashimi. Texture is a dominant sensory characteristic influencing
consumer acceptance and remains a challenging property to devise to
suit consumer preference. The lipid and collagen content is thought to
be a major factor which determines the meat quality in texture.
Collagen fibrils in connective tissue are known to main tain toughness
and integrity of fish muscle and have been demonstrated to play an
important role in fish meat texture. Generally, negative correlation is

had between muscle lipid content and meat breaking strength of fish.



It 1s well known that lipid contents of cultured fishes are higher than
those of wild fishes.

A study was conducted to evaluate meat texture (breaking
strength), moisture content, lipid content and collagen content in red
seabream. And Breaking strength in fish muscle were correlated with
moisture, lipid and collagen content. Meat breaking strength was
correlated negatively with muscle lipid content and positively with
muscle collagen content. It was concluded that muscle lipid and
collagen are the two primary muscle constituents having a direct
influence on the raw meat texture of red seabream. Moisture (X;),
lipid (X2). collagen content (X3) and breaking strength (Y) were
optimized with multiple regression. In order to test the equation, fish
were randomly purchased and we measured moisture, lipid, collagen

content and breaking strength.
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Table 1. Conditions employed for breaking strength profile
measurement of fish muscle

Instrument SUN RHEO Meter Compac-100
Samble thickness 7 | 10 mm _
Cylindrical plunger 10 mm in diameter
Crosshead speed 1 mn/sec
Load cell 10 kg
Chart speed 60 mm/m
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Fig. 1. Standard curve for the determination of hydroxylproline

by Bergman and Loxley method.
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Table 2. Contents of moisture, lipid, collagen and breaking
strength in Red seabream by body weight
Sample Moisture Lipid N E(ﬁlagen Breaking
. _content (%) content (%) content (mg/g) strength (kg)
0.7~0.9 kg
A 68.47+0.20  11.61+0.03 1.59+0.05 0.97+0.21
B 70.99+0.56  8.03+0.17 1.17+0.05 1.11£0.22
C 73.68+0.17  5.06+0.03 3.36+0.09 1.40+0.31
Total 71.05+2.61 8.24+3.28 2.04+1.04 1.16+0.30
1.0~1.2 rkg | " - - a
A 72614024  7.30+0.11 2.00+0.09 1.61+0.20
B 66.25+0.47  12.83+0.06 1.55+0.04 1.23+0.45
C 72.10+0.20  6.5520.14 2.52+0.05 1.65+0.20
Total 70.32+3.53 8.91+3.46 2.03+0.44 1.52+0.33
s-17ke
A 71.09£0.13  7.84+0.17 2.11+0.03 1.10+0.16
B 72.52+0.01  6.50+0.23 2.05+0.00 1.04+0.10
C 66.45t0.07  14.18+0.13 0.92+0.07 0.96+0.20
D 73.27+0.17  5.23+0.01 1.64+0.06 1.28+0.39
E 72.38+0.09  6.55+0.09 1.90+0.12 1.43+0.15
Total 71.14+2.74  8.06+3.54

,11_
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1.18+0.25



Table 3. Regression coefficients of second order polynomials

presenting relationship between weight, moisture content, lipid

content, collagen content and breaking strength

. Moisture Lipid Collagen Breaking
Weight

content content content  strength

Weight 1.000

Moisture  0.260 - -
1.000
content (044027

Lipid -0.269 —0.986=
content (0.425)  (p<0.001)
Collagen  -0.069 0.647* -0.663x 1000
content  (0.840) (0.031) (0.026)

Breaking 0143 0765+ 0765+ 07300
strength  (0676)  (0006)  (0.006) (01D

*Correlation is significance at the 0.05 level.
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Table 4. Regression coefficients of second order polynomials
representing relationship between moisture content, lipid content,

collagen content and breaking strength on the wild Red seabream

Moistlbxrer Lipird Céilagen Breaking
- content content content strength
Moisture
1.000
content
Lipid —0.784*
1.000
content (p<0.001)
Collagen 0.523* -0.689+
1.000
content (0.018) (0.001)
Breaking 0.824* —0.773* 0.521
1.000

strength (p<0.001) (p<0.001) (0.037)

*Correlation is significance at the 0.05 level.
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Table 5. Regression coefficients of second order polynomials
representing relationship between moisture content, lipid content,

collagen content and breaking strength on imported Red seabream

Moisture Lipuid C»ollagen 7 Breakiném
_content  content  content  strength
Moisture
1.000
content
Lipid -0.832*
1.000

content (p<0.001)

Collagen 0.743* -0.758+
1.000

content (p<0.001) (p<0.001)
Breaking 0.678+ -0.676%* 0.616% 1,000
strength (0.001) (0.001) (0.004) '

*Correlation is significance at the 0.05 level.
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2. 3hobd W 93 FHEAR

% =
24 Fasty Fr IHAo B {FH dHe ofF ZHA
ATP &4 33HE9] 80%olA4<S ATP (adenosine triphosphate)”}
228, Alzke]  A3EA ADP (adenosine diphosphate), AMP
(adenosine monophosphate)& #A & IMP (inosine monophosphate)
2 B3z o]Z2 r}A] inosine (HxR)E 7 A% hypoxanthin (Hx)Z
el fArka s}

Table 6& o}l =Z7]o] W& ATP ##A 3g=o] W3l 0.7-0.9
kgol A71E 7F FEolAe ATP $%Fo] 8.4140.25 umol/g,
1.0~1.2  kgollA+=  8.72+0.89  pmol/g, 1.5~1.7 kgl A=
7.80£1.36 umol/ge =2 YERGT wkde] ADP gHEFZ 1.08%0.14
wmol/g, 1.11+£0.13 umol/g, 0.76+0.25 umole/gl& ElRtoy
ofzl A7l WE ATP #& 3peheel W3le A slddoh

AEC X e 2~Ed 2 AEE S9sty] 935k Atkinson (1968)0]
ojgte] ARbE|low B AFAEdd st FiEES AEHL A
#Fob gl Y d+E FHEUATG. AEC 7= (ATP +1/2ADP)
/ (ATP + ADP + AMP)O] nl&= Aeojs=d, ATP 22| 3749
A7E HE AW AE 7FAA Ak o] o] ADP® EaH™ 270
o AN E JHAA s olE ATPAA 7FAl= dyAle] wHio g,
AMPE =7 Ao =4 "ok AEC FA9] ¥Wee 0~14Fo] 24 0
= ATP #9 3gEo] AMP® dgd AHE T, 12 & ATP

d3tgtEol ATPRE EAste s ongd. agez ol A9
FEAR Are Hfe] AFAAM oA aRAE FAHGE AoR
o] &% a k. ¥ FHES AEC FAHE HAHOE 0.90£0.027

vebgon Age geae ¢ 5 Al
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Table 6. Changes in ATP related compounds and AEC value in Red

seabream muscle by body weight

(unit : pmol/g)

ATP ADP AMP AEC
0.7~09 kg
8.28 1.13 0.53 0.89
8.25 1.18 0.48 0.89
8.70 0.93 0.58 0.90
1.0~1.2 kg
9.42 0.97 0.65 0.90
7.71 1.14 0.48 0.89
9.02 1.22 0.55 0.89
1.5~1.7 kg
8.12 0.49 0.32 0.94
6.31 0.79 0.28 0.91

8.98 1.00 0.62 0.89

_20_
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Table 7. Contents of ATP related compounds and AEC in wild

Red seabream

(unit : pmol/g)

Sample

ADP AMP

AEC

A | 3.87 0.82 - 0.46 0.91

B 7.54 0.75 0.48 0.90

C 3.61 0.92 0.52 0.90
Total 8.34+0.70 0.83+0.08 0.49+0.03

0.91+0.01

,22,
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Table 82 F44F 3HEo] ATP #3 32 2 AEC FAE e
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Table 8. Contents of ATP related compounds and AEC in

imported Red seabream

(unit : pmol/g)

Sample ATP ADP AMP AEC
A 6.08 073 o 090
B 6.73 0.73 0.34 0.91
C 4.99 0.76 0.41 0.87
D 4.05 0.47 0.20 0.91
E 4.28 0.73 0.33 0.87
F 4.57 0.58 0.28 0.89
G 6.57 0.65 0.32 0.91
H 6.07 0.55 0.34 0.91
I 5.37 0.96 0.34 0.90
J 5.87 0.69 0.31 0.90
K 3.32 0.80 0.36 0.83
L 2.73 0.68 0.30 0.91
M 0.31 0.49 0.27 091

Total 5.30+1.02 0.65%0.11 0.32+0.05 0.90x0.02

_24;
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Table 9. Equation of breaking strength in fish species

Fish species Equation

Cultured i i .
Y==3.0600+0.0622X;—0.0071X>—0.0367X;
red scabream

Wild

Y=—3.6708+0.0707X;—-0.0730X>+0.0215X5
red seabream

Imported
Y=—1.5845+0.0394X;—0.0293X5+0.0530X;
red seabream

A26V
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Table. 10. Relationship between sensory evaluation and breaking

strength in imported Red seabream for grading

Over-all Breaking

o BT acceptance  strength (k)
_22i08 _ 28i08 -__-..”.2.61“0.5 " .“1.051'0.10
3.410.5 3.4+0.5 3.2+0.4 1.17+0.20
A 2.4+0.5 3.2+0.4 2.610.5 1.03+0.12
2.4+0.9 3.0+£0.7 2.4+0.5 1.052£0.20
3.0+1.0 3.4+0.5 2.8+0.8 1.10+0.19
32:08  34:05 3405 1224020
3.6t05 3.0+0.7 3.2+04 1.34+0.15
B 3.610.5 3.2+0.8 3.4+05 1.37+0.17
34111 3.4+0.9 3.4%0.9 1.36£0.21
3.210.4 3.6+0.5 3.610.5 1.30+0.25
44509 36209  42¢04 1512020
4.0+0.7 3.4+0.5 3.4+0.5 1.50+£0.12
C 4.0+0.7 36109 4.0+0.0 1.41+0.18
4.2+0.8 3.4+0.5 4.0+1.0 1.45+0.16

4.6£0.5 3.4+0.5 42+04 1.42+0.11
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Fig. 4. Sensory evaluation of imported Red seabream by degree of
breaking strength.

A, below of breaking strength 1.2 kg

B, breaking strength 1.2~1.4 kg

C, Above of breaking strength 1.4 kg.

,29_‘



Table 11. The content of proximate composition and breaking
strength and prediction value of breaking strength in imported

Red seabream

. o . . Calculated
. . Moisture Lipid Collagen Breaking i
Sam Weight breaking
e (kg) content content content strength strength
P :
(%) (%) (mg/g) (kg)
S (kg)
A 0.88 73.99+0.10 3.35+0.11 3.18+0.12 1.69+0.01 1.40
0834 7265+0.40 453£0.13 294+0.44 1.45+0.29 1.30
C 0.84 73.14+0.09 4.41+0.11 260+0.21 1.46+0.10 1.31
D 0.88 73514013 4.11+0.10 350+0.01 1.39+0.30 1.38
EE 084 75.22+0.12 2.06+£0.10 3.74x0.05 1.32+0.11 1.62
F 094 71.83x0.14 579+0.32 240+0.08 1.09+0.13 1.20
G 118 7269+0.37 3.46+0.05 3.07+0.08 1.45+0.44 1.34
H 038 72.79%0.10 501x0.16 2.78=0.10 1.19+0.13 1.28
I 1.02  71.94x0.13 596+0.14 2.62+0.05 1.11+0.17 1.21
088 75.23+0.13 1.84+0.06 4.05x0.10 1.27+0.12 1.54
K 110 71.74+0.33 583+0.33  3.38x0.20 1.17+0.20 1.25
L L.O0  73.45+0.39 448+0.35 3.23+0.11 1.40+0.45 1.35
1.44

M

094

74.00+0.12

4.13+0.28

MBO._

2.93+0.11

1.40+0.31
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Fig. 6. Grading for imported Red seabream by adenylate
energy charge (AEC) and breaking strength.
- Quality standard by AEC and breaking strength.
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