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Table 1. Morphological characterics and yields of the by-products derived from the marine food processing

Conger eel Hair tail Mackerel pike Short-finned squid Newzea squid
Scientific name Astroconger myriaster  Trichiurus lepturus  Cololabis saire DNlex argentinus Nototodarus sloani sloans
Sampling part Viscera and head Viscera and head Viscera Viscera Viscera
sampling date 95.9 95.10 95.9 95.10 95.10
Sampling state Raw Raw Frozen Frozen Frozen
Sampling location Tongyeong Sacheon Geoje Pusan Sacheon
Length (cm) 55~65 51~57 27~30 72~85* 64~76*
Weight (g) 300~330 90~105 110~135 430~-580* 520~660*
Yields (%) 3741 34~39 17~21 17~20 16~18

*Total length or weight of squid

pak silica cartridge(Waters Associates Milford, Mas-
sachusettes) & AM&35te} £t &, FAFAEER
B &3 5X]Z‘(70~80 mg)E A TN Y&
chloroform(20 m/) 2 chloroform/methanol(49 : 1, 30 m/)
& olg3o] ez 59 IR w34 A= Y

o]o] A methanol(30 m)) 2 FZ3le] FAIx| 22 gt}
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23} 3le ZA5H1, ©]E capillary column(Supel-
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mx0.25 mm id., Supelco Japan Ltd., Tokyo)S 33k
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Table 2. Proximate composition and volatile basic nitrogen(VBN) con-
tents of the by-products derived from the marine food processing

(g/100 g)

Moisture Protein  Lipid  Ash (o VR )
Conger eel 83.1 45(26.6)* 7.2(42.6) 4.8(28.4) 9.2
Hair tail 71.2  10.2(35.4) 12.8(44.4) 5.4(18.8) 14.2
Mackerel pike  61.1  19.0(48.8) 18.0(46.3) 1.6( 4.1) 2211
Short-finned 59.2  17.3(42.4) 19.6(48.0) 1.5( 3.7) 32.6

squid

Newzea squid 620  20.5(53.9) 154(40.5) 1.8(47) 289

*The numbers in the parenthesis are dry weight basis.
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Table 3. Total lipid{TL)}, neutral lipid(NL) and polar lipid(PL} com-
positions in the by-products derived from the marine food pro-

Table 4. Lipid class composition in neutral lipid of the by-products

cessing (g/100 g of by-products)
By-products TL NL PL
Conger eel 7.2 6.6(92.1%)* 0.6(7.9%)
Hair tail 12.8 12.5(97.5%) 0.3(2.5%)
Mackerel pike 18.0 17.2(95.4%) 0.8(4.6%)
Short-finned squid 19.6 18.8(96.1%) 0.8(3.9%)
Newzea squid 134 13.3(99.0%) 0.1(1.0%)

derived from the marine food processing (%)
By-products ES & HC" TG FFA FS DG MG
Conger eel 10.2 69.0 78 77 35 18
Hair tail 6.6 59.3 161 83 73 24
Mackerel pike 4.2 600 155 35 89 1.9
Short-finned squid 6.0 500 190 139 93 18
Newzea squid 7.5 "533 203 102 66 21

*Percentage to total lipid contents
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ES & HC, esterified sterol and hydrocarbon; TG, triglyceride; FFA,
free fatty acid; DG, diglyceride; FS, free sterol; MG, monoglyceride.

Table 5. Fatty acid composition in total lipid of the by-products deriv-

ed from the marine food processing (Area %)
Conger ... Mackerel Short-finned Newzea
Hair tail . . .
eel pike squid squid
14:0 3.8 52 6.0 5.0 3.6
15 : Oiso 0.2 0.2 0.3 0.3 0.1
15 :0 0.6 0.6 05 0.6 04
16 : Oiso 0.1 0.2 0.3 0.2 0.1
16:0 19.3 24.7 10.5 17.3 18.3
17 : Oiso 0.1 0.1 0.1 0.1 0.1
17:0 0.4 0.4 0.5 0.8 0.5
18:0 2.6 4.2 2.2 1.2 2.6
20:0 0.2 0.3 0.2 ND* ND
Saturates 27.3 35.8 20.6 25.5 25.6
16 : 1n-7 78 75 4.1 5.2 55
16 : 1n-5 0.3 0.3 0.4 0.5 0.3
18:1n-9 27.2 17.6 53 16.7 14.3
18 :1n-7 6.0 31 14 3.8 3.6
18:1n-5 0.2 0.3 0.5 0.2 0.4
20:1n-11 0.2 0.3 0.2 0.1 0.2
20:1n-9 2.0 0.6 15.2 4.8 6.2
20 : 1n-7 0.1 0.1 0.1 0.1 04
22 :1n-9 11 0.8 23.2 1.7 4.7
22 1n-7 0.1 0.2 trace trace 0.1
24 : 1n-9 ND ND ND 0.4 0.5
Monoenes 45.0 30.9 50.9 335 36.2
16: 2n-4 0.8 0.8 0.1 0.3 04
16: 3n-4 0.3 0.1 0.2 0.2 0.3
16 : 4n-3 0.1 0.1 0.1 0.2 0.1
18:2n-6 1.0 0.8 14 1.5 1.2
18:2n4 0.9 0.7 0.3 0.4 0.1
13:3n-3 0.9 0.9 1.0 19 0.6
18 :4n-3 0.5 0.8 4.0 2.5 1.0
20: 2n-9 0.1 0.1 0.1 0.2 0.3
20:2n-6 0.9 0.8 trace 0.2 0.1
20:3n-3 0.1 trace 0.1 0.2 0.2
20: 4n-6 1.0 - 14 0.3 1.0 1.0
20 :4n-3 0.7 11 1.1 0.4 0.5
20:5n-3 6.6 94 71 14.9 10.4
22:4n-6 0.3 0.2 ND 0.1 0.1
22 :5n-6 0.3 04 0.2 0.1 0.3
22:5n-3 15 1.8 1.8 0.6 0.6
22:6n-3 11.7 139 10.7 16.3 21.1
Polyenes 27.7 33.3 28.5 41.0 38.2

N
oo © 2w

*Not detected
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Table 6. Fatty acid composition in neutral lipid of the by-products AAL z=Auvle] AL 1~157) wigAEcly AgkEla ¢)

derived from the marine food processing (Area %) TP B ARG AES 5T BARSGE QoA AFe E
Conger Hair tail Mackerel Short-finned Newzea salell dist Za)adlile] 2AH|E B o] BAo 9 A

el pke  squd  squd 101, B4 % 138 L FIASA 940 WAH

14:0 44 58 62 49 38 o] A% 1492 FAAPAo] S5 on, olFAME 5

15 : Oiso 0.1 0.2 0.2 0.3 0.2 o L -

15:0 0.4 0.6 0.4 0.5 0.4 | FRW=AE 2 WS 3t AL H AT

16 : Oiso 0.1 0.1 0.1 0.2 0.1

16:0 19.9 24.0 10.8 174 174 7|-A|.9_| %

17 : Oiso 0.2 0.1 0.2 0.2 0.2

17:0 0.3 05 03 0.7 05 L . .

18:0 2.9 3.6 15 16 2.7 o] =¥ 1995\ % =tz S ATt FEAA (AT

20:0 03 02 01 ND*  ND  gy)Qdpule] slale] FE Ashe) Axoln, ofo] A}

Saturates 28.6 35.1 19.8 25.8 25.3 = 2

16 : 1n-7 8.3 7.1 3.6 49 53

16 : 1n-5 0.2 0.3 04 0.5 0.3 ;‘g. 23

18: 1n-9 26.3 18.3 5.5 16.9 13.8 ==

18:1n-7 6.6 38 11 35 37 o

18: 1n-5 0.2 0.2 0.6 0.5 0.4 1. BEETEARA (1992) KEMRILE. p25-186 EEHE

20 : 1n-11 0.3 0.3 0.1 0.3 0.2 A, B, B

20:1n-9 17 0.9 16.1 50 6.4 2. k3 (1992) 4hd 7. ps70 RFAL A&, g

oot oo 2 12 ' 3. KESp, BEHFSRENAE, EKIERE, RERA(1984) SO REIAREH

: : . . . . - e . =y _
929: 107 01 01 ND 01 0l - R-IUOBGEIEE A oRRiiEIN. AARNEEEEEeTE 58, 35
24:1n-9 ND ND ND 0.5 05 42.

Monoenes 447 322 500 342 35.8 4. o173E, B, MAF, AR, £238] (1988) Aol F
o] n=EF3A AL o] o Pk AT 3. AA HojEFe

SR B B TR (R S R

16 ana 02 o1 02 o o1 5. SHEZ, KRB, ANRTH, SH, THEE (1992) THA

18:2n-6 0.8 1.2 13 1.9 13 Wl AA Z o]&ol #& AT 1 BHA EF A

18 2n-4 08 0.7 01 05 0.2 A, =G F 3 A 21, 175-180.

18:3n-3 0.7 1.0 10 19 0.7 6. BAEAEE (1960) AAFAETEET i FEMEEREEHR. AA

18:4n-3 0.6 1.0 414 29 1.2 BREE e %j._‘—r.:, p 30.

2 o oz o2 03 7. Bligh, E. G. and W. J. Dyer (1959) A rapid method of

20 3n-3 01 ND 0.2 01 0.2 lipid extraction and purification. Can. J. Biochem. Physiol.

20 : 4n-6 0.8 12 0.4 0.9 12 37, 911-917.

20 : 4n-3 0.5 0.8 1.0 0.7 0.6 8. Juaneda, P. and G. Rocquelin(1985) Rapid and convient

20:5n-3 5.9 8.6 7.9 134 10.7 separation of phospholipids and nonphosphorus lipids

;; : gng 83 g; I\(I)Dl , gg 8411 from rat heart using silica cartridge. Lipids 20, 40-41.

- on- B . . R X e T T N _
503 13 L5 16 05 08 9. fwﬁﬁtfi (1980) AgE kAl pl08 E& iRt 7-, &
22:6n-3 122 142 111 15.4 20.4 EOES o N ,
Polyenes 26.7 327 30.2 40.0 38.9 10. Zama, K. (1970) Oxidation of the phospholipids of aqua‘ug
*Not detected animals, in symposium on oxidatin of marine animal lipids:

Bull. Japan Soc. Sci. Fish. 36, 867-868.
11. Bosund, I. and B. Granrot (1969) Lipid hydrolysis in fro-

o] A% oluth A e 27% Weollen, 8 A A zen baltic herring. J. Food Sci. 34, 13-17.
HAEE 2 AN AES £ARAERY 2R3 2T 12. kW 1E (1976) =4 <EEE D IEMREHE OB L E 7 ICE]
12)3 o] E9) DHA 2Au)= AEd #Agle] zH2 9.9~ By B A KESGIE 42, 479-484.
15.2% 2 14.7%~21.3%0°] At ¥ 318 v} QT 2AHEA) 13. %W%%;(l%@fﬂﬂ)%%ﬁ%& ZDFIA. p 9-43. [ER)it
EHF2RE 283 SRR Auakrgde £x39 X TR, ? A, ‘ \ ‘
MRS A, 0 FAAYAS) FRE g 0N R PSR (900) B modmt
o a3k FARSKAT olsh el AW W FHND A 5 s oz, el A, A4, AEE (1986) 24
HAbRAd 9 F8 PRl fAEE REe 44X o) SolB9 BT A o]gel BE AT, 1. Aola], =
FAAe 92% oldg AAG 7] Wl AHT. 5ole) Rejd AW L Aabael AL s ¥
A Ake] A3} oFo] JUHZRE S35 <12 F4kak3) 2] 19, 423-435.
%) 16. o193, AAF, F54, AFE (1992) AN WgHe
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A, £ dF FeU2HEX S HH 53] AW o

HolA 2 oo E3pih 2gulo i 4

4. §754181317) 25, 236-240,
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Screening of by-products derived from marine food processing for extraction of DHA-contained
lipid

Jin-Soo Kim*, Jeong-Gyun Kim and Eung-Ho Lee'(Department of Marine Food Science and Technology,
Gyeongsang National University, Tongyeong 650-160, Korea; 'Department of Food Science and Technology,
Pukyong National University, Pusan 608-737, Korea)

Abstract : As a part of basic investigation for utilizing by-products derived from marine food processing more
effectively as a food source, lipid contents, fatty acid compositions and lipid compositions in viscera and head
of conger eel and hair tail, viscera of mackerel pike, and squids caught off Newzealand and off Falkland is-
land were determined. The lipid contents in marine by-products showed 40.5~48.0% on a dry weight basis
and it consisted of 92.1~99.0% neutral lipid and 1.0~7.9% polar lipid such as phospholipid and glycolipid. The
neutral lipids mainly consisted of triglyceride(50.0~69.9%) and had free fatty acid, free sterol, esterified
sterol and hydrocarbon, diglyceride, and monoglyceride in less quantity. Squid viscera oil showed higher con-
tent in polyenes such as 20:5 and 22:6 than by-product oil derived from fish processing. Viscera oil of
squid caught off Newzealand(21.1%) was the highest on DHA composition, followed by that of squid caught
off Falkland island(16.3%), hair tail by-product 0il{13.9%), conger eel by-product 0il{11.7%) and mackerel
pike by-product 0il(10.7%), in the order named. The major fatty acids in total lipid and neutral lipid of by-
products were generally 16 : 0, 18 : 1n-9, 20 : 5n-3 and 22 : 6n-3.

Key words : lipid, DHA, marine food by-producs.
*Corresponding author
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