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Abstract

Fish-frames, which are left after obtaining fillets or muscle during fish processing, consists 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 conger eel frame (SF) for human consumption and also
to elucidate food component characterization of the snack. The results of volatile basic nitrogen suggested
that conger eel frame was a suitable material for preparing snack. Based on the results of sensory evaluation
and costs, starch syrup was an optimal sweetener for preparing snack using conger eel frame. The starch
syrup-treated SF appeared safe because the moisture content and peroxide value were below the safety limits
described in the guideline of Korea Food and Drug Administration (KFDA). Starch syrup—treated SF was
similar in the pattern of fatty acid composition to soybean oil, whereas EPA and DHA were detected in SF.
The total content of amino acid in starch syrup-treated SF was 23.9% based on 100 g of raw material. The
major amino acids were aspartic acid, glutamic acid, glycine and alanine. The total contents of calcium and
phosphorus in starch syrup-treated SF were 4.9% and 2.8%, respectively. The Ca/P of starch syrup-treated
SF was 1.9, which is a good ratio for absorption of calcium. The SF made with starch syrup was superior
in EPA and DHA compositions, total amino acid, calcium and phosphorus contents to commercial snack using

eel frame.
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F Conger eel frame

- Autoclaving (120°C, 20 min)

- Removing liquid

- Frying (170°C, 5 min)

- Cutting

- Adding the additives (soy asuce, sugar, starch
syrup, alcohol for cooking, sesame)

- Parching (60°C, 1 min)

r Snack using conger eel frame

Fig. 1. Flow sheet for the preparation of snack using conger
eel frame.
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Table 1. Proximate composition, volatile basic nitrogen
(VBN) and pH of raw conger eel frame

Proximate composition (%) VBN
Moisture  Protein Lipid Ash (mg/100 g)

50.6+£05" 132403 150+0.3 206+0.3 35+07 7.12£0.1

pH

Walues are the means+SD of three determination.

Table 2. Hardness of conger eel frame as affected by heating
(121°C) time in autoclave

Heating time (min)

10 20 30 40 50

D R _ L __

YHardness of fish frame: ++, very strong; +, strong; —, medium;
--, weak; ———, very weak.



1470 A& A - S

Table 3. Proximate compositions of conger eel frame snacks prepared with different sweetener (sugar and starch syrup)

Proximate composition

Conger eel frame snacks

. b3}
Commercial snack

(g/100 g) Without sweetener

With sugarener

With starch syrup

Moisture 13.6+0.4% 13.6+0.5" 129+04° 24+02°
Crude protein 321+0.2° (37.2)” 2715+0.3° (31.8) 251+0.1°(28.8) 20.9+0.3%(21.4)
Crude lipid 33.4+1.9°(38.7) 315*2.1%(36.5) 25.4+0.9° (29.2) 34.3+0.2% (35.1)
Crude ash 20.3+0.3% (23.5) 16.7+£0.4° (19.3) 17.240.3°(19.7) 11.8+05°(12.1D)
YCommercial snack is products prepared from Japanese eel frame.
alues are the means*SD of three determination.
Values in parentheses indicated percentage of dry basis.
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Fig. 3. Peroxide value of oils in conger eel frame snacks
prepared with different sweetener (sugar and starch syrup).
Means with different letter on the bar are significantly different
(p<0.05).

Commercial snack is products prepared from Japanese eel frame.
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Table 4. Hunter color value of conger eel frame snacks
prepared with different sweetener (sugar and starch syrup)

Conger eel frame snacks

Color - - - Commercial
item Without With With starch  gpack?
sweetener sugar syrup
L 426%08% 325+03* 340+32°  393%06°
a 49+0.2° 6.8%0.1° 6.4+05° 7.6%0.1°
b 144+02°  127+00° 125%10°  161+02°
AE  562x0.8° 659403 643%29°  60.1+05°

YCommercial snack is products prepared from Japanese eel
frame.

“Means with different letter within the same row are sig-
nificantly different (p<0.05).
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Table 5. Results on the sensory evaluation of conger eel frame
snacks prepared with different sweetener (sugar and starch
syrup)

Conger eel frame snacks

Sensory - - - Commercial
evaluation Without With With snack”
sweetener sugar  starch syrup
Color 50%+00™ 70+01* 70+02°  38+02°
Odor 50+00° 6.7+0.1% 6.5+0.0° 3.0+0.2°
Texture 5.0%+0.0° 6203 56*=04" 42+02°
Taste 50+00° 70+01* 67103  28+04°

YCommercial snack is products prepared from Japanese eel
frame.

PMeans with different letter within the same row are sig-
nificantly different (p<0.05).
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Table 6. Fatty acid compositions of oils in conger eel frame
snacks prepared with different sweetener (sugar and starch

syrup) (Area %)
Fatty Soybean Conger eel frame snacks Com-—
acids oil Without With With merCIal
sweetener sugar starch syrup snack”
14:0 0.1 1.2 04 15 0.8
15:0 - 0.1 - 1.2 0.1
16:0 7.8 14.2 14.8 13.7 13.2
17:0 0.1 0.2 0.1 0.2 0.1
18:0 49 3.7 38 36 41
20:0 0.7 0.3 0.3 0.3 0.4
22:0 - 04 0.3 0.3 0.3
24:0 - 0.2 - 0.1 0.1
Saturates 136 19.3 19.7 209 19.1
16:1n-7 05 - - - -
18:1n-9+7 23.1 285 28.1 30.0 26.4
20:1n-9 0.3 0.7 1.1 1.0 0.7
22:1n-9 - 0.1 - 0.2 0.1
Monoenes 239 26.3 29.2 31.2 21.2
18:2n-6 56.1 39.1 396 3.1 46.0
18:3n-3 6.4 4.8 43 40 b8
20:2n-6 - 0.1 0.1 - 0.2
20:4n-6 - 0.4 0.6 05 0.1
20:5n-3 - 1.2 1.8 15 0.3
22:6n-3 - 48 47 3.8 1.3
Polyenes 62.5 50.4 51.1 479 53.7

YCommercial snack is products prepared from Japanese eel
frame.
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Table 7. Total amino acid contents in conger eel frame snacks prepared with different sweetener (sugar and starch syrup)

(mg/100 g)

Conger eel frame snacks

Amino acid

. P
Commercial snack

Without sweetener With sugar With starch syrup

Aspartic acid 2,541.3 (8.3) 2,207.4 (8.5) 2,000.0 (8.4) 1,475.2 (7.9)
Threonine” 1,458.2 (4.8) 1,2295 (4.7) 1,110.7 (4.7) 821.3 (4.4)
Serine 1,503.9 (4.9) 1,254.8 (4.8) 1,132.2 (4.7) 853.3 (4.6)
Glutamic acid 4,169.7 (13.6) 3,630 (13.9) 3,341.4 (14.0) 3,014.6 (16.1)
Proline 2,359.5 (7.7) 1,967.0 (7.5) 1,692.3 (7.1) 1,705.3 (9.1)
Glycine 2,6479 (8.6) 2,328.1 (8.9) 2,090.8 (8.8) 1,880.5 (10.0)
Alanine 2,4176 (7.9) 2,151.1 (8.2) 2,039.0 (8.5) 1,612.6 (8.6)
Cysteine 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Valine? 1,458.5 (4.8) 1,310.2 (5.0 1,199.4 (5.0) 939.7 (5.0)
Methionine” 1,006.7 (3.3) 726.3 (2.8) 539.3 (2.3) 372.7 (2.0)
Isoleucine” 1,379.4 (4.5) 1,215.2 (4.7) 1,142.4 (4.8) 118.9 (0.6)
Leucine” 2,004.8 (6.5) 1,771.4 (6.8) 1,664.2 (7.0) 660.9 (3.5)
Tyrosine 769.6 (2.5) 454.2 (1.7) 4805 (2.0 1,974.3 (10.5)
Phenylalanine” 1,302.2 (4.3) 1,135.4 (4.4) 1,045.3 (4.4) 319.0 (1.7)
Histidine 1,072.1 (3.6) 906.3 (3.5) 820.5 (3.4) 632.2 (3.4)
Lysine” 2,2481 (7.3) 1,875.8 (7.2) 1,756.0 (7.4) 1,057.3 (5.6)
Arginine 2,296.8 (1.5) 19274 (7.4) 1,803.2 (7.6) 1,307.9 (7.0)

Total 30,636.1 (100.0) 26,092.3 (100.0) 23,857.2 (100.0) 18,745.5 (100.0)

1 . . .
"Essential amino acid.

PCommercial snack is products prepared from Japanese eel frame.
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Table 8. Minerals in conger eel frame snacks prepared with different sweetener (sugar and starch syrup)
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(mg/100 g)

Conger eel frame snacks

Mineral Without sweetener With sugar With starch syrup Commercial snac
Ca 6,630.4=* 55.47 5,353.4+55.7 492291195 4,.865.2+20.0
Zn 11.0+0.1 11.9+04 11.2+0.2 12.0+0.6
Fe 27+13 29%+0.1 27+0.2 28+0.2
P 3,5485128.0 281231229 27025149 2,139.6t16.3

Ca/P 1.86 1.90 1.82 2.27

YCommercial snack is products prepared from Japanese eel frame.

DValues are the means=SD of three determinations.
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