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Abstract
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Fish—-frames, which are left after obtaining fillets or muscle during fish processing, consist of useful food
components, such as muscle, collagen, calcium, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA).
This study was carried out to prepare snack using flatfish frame and also to elucidate food component
characterization of the snack. The results of heavy metal and volatile basic nitrogen (VBN) content suggested
that flatfish frame was a suitable material for preparing snack. The optimal addition ratio of flatfish frame
to mix was 3% for preparing snack according to the results of VBN content, water activity and sensory
evaluation. The major fatty acids of the snack with 3% flatfish frame (SFF) were 16:0 and 18:0 as saturates,
18:1n-9+7 as monoenes, and 18:2n-6 and 18:3n-3 as polyenes, while EPA and DHA were contained in small
amount SFF. Total amino acid content (9,281.9 mg/100 g) of the SFF was higher than that of the snack without
flatfish frame (7,791.3 mg/100 g), and the major amino acids were aspartic acid, glutamic acid, proline and
leucine. The calcium and phosphorus contents of SFF were 492.3 mg/100 g and 270.3 mg/100 g, respectively.
The Ca/P of SFA was 1.82, which is a good ratio for the absorption of calcium. The SFF was superior in

total amino acid, calcium and phosphorus contents compared to the snack without flatfish frame.
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Table 1. Proximate composition, heavy metal and volatile
basic nitrogen (VBN) contents of flatfish frame

Component Content
Proximate Moisture 63.420.2"
composition Crude protein 182£0.1
‘(’ /IEO(S) ) Crude lipid 115402

gile Crude ash 54%02
He 0.013£0.005
Heavy metal Pb ND?
(mg/kg) Cd ND
Cr ND
VBN (mg/100 g) 6.3+07

YValues are the mean standard deviation of three deter-
mination.
“Not detected.
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Table 2. Proximate composition, volatile basic nitrogen (VBN) content, water activity (Aw) and Hunter color value of snack
as affected by substitution ratios of flatfish frame powder (FFP)

Substitution ratio (%)

Components FFP

0 1 3 5 10
Proximate | Moisture 98+0.1" 3.8%0.1 37401 35%0.0 3.1%0.2 3.1%0.1
composition | Frotein - 533%0.1 (59.1)Y  79%02(82) 9002(9.3) 94%02(93) 102+0.1(105) 11.7+0.1 (12,1
( /180 : Lipid 142+0.8(157) 339+0.7(352) 31.4+02(326) 30.1+09(31.2) 30606 (316) 312407322
£ g Ash 198104 (197)  1.5%+00(1.6) 17+01(1.8) 21+01(22) 24+03(25) 33%0.1(34)
VBN (mg/100 g) 16.6+0.8 18+0.1 21+0.1 2.8%0.1 32402 42402
Aw 0.722+0.02 0.407+0.01 0.404+0.01 0.374+0.01 0.353+0.00 0.339+0.01
L 52.7+0.4% 51.0£0.7° 52.1+0.4% 51.7+0.6° 466=1.1° 44440.3°
Hunter color a 3.4%+0.1° 53+03° 54%+0.2° 52%02° 6.020.1° 6.3+05°
value b 17.0%0.1° 20.1%0.7° 20.2+0.3° 196+0.3° 181+05° 16.7+0.2°
AE 471204 50.120.4" 491102° 493+05% 53.6+0.9° 55.0+0.4%

Uyalues are the mean=standard deviation of three determination.

Values in parentheses indicated percentage of dry basis.

¥Means with different letter within the same row are significantly different (p<0.05).
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Table 3. Results of sensory evaluation of snack as affected by substitution ratio of flatfish frame powder

Sensory Substitution ratio (%)

evaluation 0 1 3 5 10
Color 5.0%0.0%Y 51+02% 5.4+0.3 42+06° 27405
Odor 5.020.0° 52%+0.3" 46+05° 26+0.8° 25+06°
Texture 5.0+0.0° 55%0.1° 54+04® 5.7+0.2° 3.1+0.3°
Taste 5.0+0.0° 51+03® 58+0.3? 41+05° 2.7+0.4°

PMeans with different letter within the same Tow are significantly different (p<0.05).
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Table 4. Fatty acid composition in total lipid of snack as
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affected by substitution ratios of flatfish frame powder

(Area %)
. . Substitution ratio (%)

Fatty acid Soybean oil 0 1 3 5 10
14:0 0.1 0.2 0.3 0.3 0.3 0.3
16:0 78 18.4 20.4 20.0 197 181
17:0 01 0.1 0.1 0.1 -
18:0 49 3.9 3.9 39 4.0 4.0
20:0 0.7 0.3 0.3 0.3 0.3 0.3

Saturates 13.6 22.9 25.0 24.6 24.3 22.7

16:1n-7 05 - - - - -
18:1n-9+7 23.1 27.3 27.3 27.3 249 24.4
20:1n-9 0.3 0.2 0.2 0.2 0.2 0.2
22:1n-9 - - - - - -

Monoenes 239 215 275 27.5 25.1 24.6

18:2n-6 56.1 44.9 43.2 435 45.7 ' 47.2
18:3n-3 6.4 43 41 4.1 4.3 4.6
20:4n-6 - 0.1 0.1 0.1 0.2 0.2
20:5n-3 - 0.3 - 0.1 0.1 0.2
22:6n-3 - - 0.1 0.1 0.3 0.5

Polyenes 62.5 49.6 475 47.9 50.6 52.7
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Table 5. Total amino acid and mineral contents as affected by substitution ratio of flatfish frame powder (FFP)

(mg/100 g)
FFP Substitution ratio (%)
0 3

Aspartic acid 47782 (9.1)” 617.1 (7.9) 825.0 (8.9)

Threonine” 2,408.8 (4.6) 4510 (5.8) 5012 (5.4)

Serine 21643 (4.1) 423.0 (5.4) 379.1 (4.1)
Glutamic acid 6,503.3 (12.4) 1185.4 (15.2) 1633.6 (17.6)

Proline 1,9575 (3.7) 6785 (8.7) 745.0 (8.0)

Glycine 2,607.8 (5.0) 3025 (3.9) 3575 (39)

Alanine 26645 (5.1) 211.1 (2.7 319.3 (3.4)

Cysteine 1,2039 (2.3) 406.3 (5.2) 477.8 (5.1)

) , Valine” 4,151.0 (7.9) 5273 (6.8) 5638 (6.1)
Amino acid Methionine” 22465 (4.3) 2095 (2.7) 266.8 (2.9)
Isoleucine” 3,7711.3 (7.2) 622.6 (8.0) 637.1 (6.9)

Leucine” 6,115.2 (11.6) 612.8 (7.9) 859.4 (9.3)

Tyrosine 1,824.8 (3.5) 172.6 (2.2) 168.3 (1.8)

Phenylalanine” 22622 (4.3) 4235 (5.4) 4659 (5.0)

Histidine 1,3809 (2.6) 2586 (3.3) 235.9 (2.5)

Lysine" 3926.1 (7.5) 314.2 (4.0) 399.9 (4.3)

Arginine 26475 (5.0) 375.4 (4.8) 4462 (4.8)

Total 52,613.8 (100.0) 7,791.3 (100.0) 9,281.9 (100.0)

Ca 8097.24202.0% 220.6+2.5 492.3+10.1

Zn 211404 09+0.1 1.1£02

Mineral Fe 2604 14204 15%0.1
P 4067721127 118.0%80 270.3+9.2

Ca/P 1.99 1.87 1.82

DEssential amino acid.
PValue in the parenthesis means g/100 g amino acid.

Values are the meanz standard deviation of three determination.
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