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Food Components Characteristics of the Muscles and Roes of Smooth
Lumpsucker Aptocyclus ventricosus and Korai Bikunin Liparis ingens
from the East Sea, Korea

In-Soo Kim, Hye-Jin Park', Bo-Young Jeong and Soo-Kyung Moon*

Department of Food and Nutrition/Institute of Agriculture and Life Science, Gyeongsang National University, Jinju 52828, Korea
"Department of Food Science and Nutrition, Changshin University, Changwon 51352, Korea

The food components of the muscles and roes of the smooth lumpsucker Aptocyclus ventricosus and korai bikunin
Liparis ingens from the East Sea, Korea were determined. The proximate composition of the muscles of the smooth
lumpsucker was 88.35%, 8.30%, 2.24%, and 1.08% and that of the korai bikunin was 91.62%, 6.88%, 0.45%, and
1.15% of moisture, protein, lipid, and ash, respectively. The roes of the smooth lumpsucker contained 83.25%,
11.28%, 3.65%, and 1.07% moisture, protein, lipid, and ash, respectively, whereas for korai bikunin, it was 81.53%,
15.09%, 1.97%, and 1.14%, respectively. The prominent fatty acids of the muscles were 16:0, 18:0, 18:1n-9, 18:1n-
7, 20:4n-6, 20:5n-3 (eicosapentaenoic acid, EPA), and 22:6n-3 (docosahexenoic acid). The prominent fatty acids of
the roes were similar to those of the muscles, although showing a higher ratio of EPA than that of the muscles. The
major amino acids in the muscles were glutamic acid, lysine, leucine, and arginine, whereas they were glutamic acid,
aspartic acid, leucine, serine, and arginine in the roes.
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£ Attt X (Aptocyclus ventricosus)y= T A| ZH(Fam-
ily Cyclopteridae), %:4]4:(Genus Aptocyclus)®l 3 53]

2 A0 2 A A Qlet. u| AR (Liparis ingens)= A 2 Fam-
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o}5F(Jeong et al., 1998a, 1998b)E A0 2 A EF A H
TE Al g spAbetlol s T 2ETANE
3£ 2018 (NIFS, 2018)5 UzIsto] =4HE 41552 thoket
FAF S ek ok 2y 2 Fafehe] AeA
& olgE o AR ANE 28| H AL Ql= HA B HAR] L5
=2 Aol 2 2o ® FUHE AL Qls do Al Eel o
St A W= A A A YA gtk

o= v A=Y g S U EANE Fa%
S shaL QUAIRE o} 7] A Holl= A 2A 7SR E A E
0] 22:6n-3 (docosahexaenoic acid, DHA), 20:5n-3 (eicosa-
pentaenoic acid, EPA) 5 n-3 1153 3R 94K polyunsatu-
rated fatty acid, PUFA) = F-5-5}7] &-7-5¢] 2lth(Jeongetal.,
1998b). ©]243t n-3 PUFAES thd 3Hstl Sl o175 A4
st e Al 1, 75 o, 1R 5ol ot
AMES A 4= lgkal B a1 E] o] Qltk(Hirayama, 1990).

wheba] Aol 2 el 7|29 thaH] o] Fof| Hlsf of
St RS Y E o] QIR 2T Fafehe] AEA X
B2 A2 e A 9 u] AR o] 25 B o] dRHE,
AHAE 249, Fohrlieal & AEwES EAIske] 4R

A f-83 A2 AT sk gk
HE Y
W]

2 Aol AR Sl EA] AR = 20199 129 &2
of Aol A ofgha 7H A 242} 3|4 SEfsto] WAl
FHE AAR R o AlS d ARE ST & 25
2 s 2 AR FA= AlS 1,198.04255.5 g, A%
33.3+3.8 cm® ¥k ALS) 801 7 =) Ad <Al %] 20 em
= 23549 2 B(NIFS, 2004) 1] A R += 415 4,643.3£525.9 g,
A 65.3+1.5 cm& A% 60 cm O]AFY] A4E A|RE ALES
STHKim et al., 2005) (Table 1). FHA] L2 469.3+160.9 g&. =
oA L] 37.99+8.47%, HI AR U2 938.3+£190.7 g©. & ©]
A5l 20.05+2.94%F AHASHAT oAl M 25 9 =
Ha]sto] AF 3t & speed cutter (NFM-8860, NUC Co. Ltd.,
Daegu, Korea) 2 tf|stal A= SA] A4 of ARS-sHaL, LhH
2= -70°C2) W5 1(WUF-500, DAIHAN Scientific Co. Ltd.,
Wonju, Korea)ol| 475} 531 540l Ag5h%ck. Qi 2 2
AAE 248 2 RS 2 TIF0 R WL, ZF T 294
A5t} 5 43 24 ANE Bt Ao FEEAR YR )l

FohulieAl Yo 4202 THOR Wra 2 15 18]

SRR [ICH

1%

=hs

>,
ol
ol
Q
of
[\e]
ok
M
i r

O
o,
M

H—T =70
XA 28 BN
Z|HFAL 2 A0S A2k TLS ARR-3lo] AOCS (1998)H 0. &2

pE [e]

HZo|AH 2 FEAE T the GC-2010 Plus (Shimadzu
Seisakusho, Co, Ltd., Kyoto, Japan)= £43}%t}. =, TLE]
A Ak v 2ol A 2= 14% BF,-Methanol 822 0]-8-5}o]
ZA|5 et TLO) 2 HHAF 2A40-& Omegawax 320 fused silica
capillary column (30 m X 0.32 mm X 0.25 um film thickness,
Supelco Inc., Bellefonte, PA, USA) 725t gas chromato-
graph (GC-2010 Plus)= 243} ct. A5 =4+ H(injector) 4
FI (flame ionization) 7% 7](detector) === 250°C=2 3}%1.2
o, A QB (column oven) &E= 180°Col|A] 8571 42|35t
$ 3°C/min© 2 230°C7HA] 52 A7 th 1587 5 A1 8F3i et
Carrier gas+= He (54.0 mL/min)= AR8-3}12, split ratiox= 1:50
o2 steik BAE AR A2 490 5AT Aol
4%t 3353(Supelco 37 Component FAME Mix., Sigma-
Aldrich Korea, Seoul, Korea)?] ™S -A]7Hretention time)
¥} vlasto] SR, EFEFO| Yl AARY] = w A
(Ackman, 1986; Moon et al., 2005)2] ECL (equivalent chain
length)¥} H] 15}o] FA5FGITH A EEE O 2= methyl tri-
cosanoate (99%, Sigma-Aldrich Korea, Seoul, Korea)& A
slsict.

Sotoji-At B2 B

ZFopu] AR 2 vk E AlE 100 mgS test tubed] &3]
gt %, 6 N HCI 3 mLE 7}t AAE A1 ¥ heating
blockS AHg-8FA] 110°Col|A] 24417 F7t 7h==al Al F Tt 7F
E3|| 8ol glass filter= o 7F5}al 255271 (SB-1000,
EYELA, Tokyo, Japan)o| 4] HCIS 2+413] A 73t 2, citrate
bufferE 0] 83} 25 mLE ALt L% A E= Bio-
chrom 30 o}u]=AF 25524 7] (Biochrom Ltd., Cambridge,
UK)e| olato] Fofm] il gheks BA8kq]ct.

Table 1. Biological data of the muscles and roes of smooth lumpsucker Aptocyclus ventricosus (Dduk-ji) and korai bikunin Liparis ingens

Korean name Body length (cm)

Body weight (g) Roe weight (g) No. of sample

(Mi-geo-ji)

Common name Scientific name

Smooth lumpsucker Apfocycius ventricosus Dduk-ji
Korai bikunin Liparis ingens Mi-goe-ji

33.3x3.8
65.3+1.5

1198.0£255.5
4643.3+525.8

469.3x160.9 3
938.3+190.7 3
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o} S 2] 80 AR 242 421 88.35%, Thill 2 8.30%, A
2 2.24% 3 3] 1.08%0] irh. AlG7HA] 2] 9] AlE/dtol
et A= A ol YA gk HAl= AslolA] AAlsh=
o]0 A4t Jeong et al. (1998a)0] Hi13t 725 o] & F & A
0] 26%2] ANIE(SE 78.5+4.1%, A 17.7£2.7%, A
7 2.1242.4% 2 38 1.43+0.3%) 3} v wEHH HA]80] R
2 A A o] 2650 B]af F 10% &bl AL Lgro) 4
23} 3] 8-2 A H|s=gt ol qinh SA]5:9] A H 0] 2.24%
B AA 0] 2.12% Kok g = ont A1E 2-4% Abo] 9] 4:4
o5 (Ackman, 1989; Huynh and Kitts, 2009; Moon et al.,
2017)0]l &3F3iTt. E3t g4 w3 (NIAS, 2016)0 4 &
2|9} -8 2] wof| £5= T X|(Eumicrotremus orbis)y= =5
87.8%, Tl 7.2%, XA 3.0% U 35 1.1%= 2] 42
oF FAFsHITE.

O AR S0 AWHIE-S S 91.62%, Tl 6.88%, A
0.45% X 3| 1.15% 2 v AR &} -2 FA| o] &oh= 4]
(T 5 85.6%, THA 11.5%, A2 0.53% 2 3|5 1.80%)
(Jeong et al.,1998a)2} B W EHH u| AR89 f~EG=ES HX|
of vlsf] sl AR RS W om 2 Hote frAlskeIth
3k x| ako] B 7] B 81.6%, THHE 16.4%, A1A 0.9%
4 IE 1.0%E n| AR Hhe o Y& 2A400] B f-A
SFITHNIES, 2018). P|AA| 2] ARHE 24 5 720l &
2| 7H2] T2 ofFof vlaf oF 5-10%2 = S vEbd A
o] 5ol nIAA| = HA|oF npE7FA| = Birko] A Ao =
B XAISH= 2 A o] ZA] 72% o] 75 A A]o] 26%(Jeong et al.,
1998 )] Bt FEGFH(T8.5%) RTHE 13% o & S8 &
e UERH QATE 22 At m A 2]5-9] Tl (6.88%)2 A1 Al 0]
(17.7%)°ll wIf oF 3] = wekom 2128(0.45%)2 #141¢]
(2.12%) 1] H]3f v~ & Wk opuf 2} F2] 29| £2](0.53%)
oF =171(0.90%) 0] HsHA] &= FaxsA] Yol Ao fhegof wh
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Table 2. Proximate compositions of the muscles and roes of
smooth lumpsucker Aptocyclus ventricosus (Dduk-ji) and korai
bikunin Liparis ingens (Mi-geo-ji)

(Wt%)
Smooth lumpsucker Korai bikunin
(Dduk-ji) (Mi-geo-ji)
Muscle Roe Muscle Roe

Moisture 88.35+0.26 83.25+0.26 91.62+0.21 81.53+0.26

Protein  8.30+0.20 11.28+#0.18  6.88+0.16 15.09+0.21
Lipid 2.24+0.02 3.65+0.10  0.45+0.03 1.97%0.05
Ash 1.08+0.01  1.07+0.01 1.15£0.01 1.14+0.01

2F 272 2% olske] A x| Rfol ol £313ith

o ofhS o83t fEluEke] HiEA
ARz o deo] Jlom F2 ofehy YA ¢
U oz Fol YAY gAstol A4z 97| &= gk A7
olgte] dnbito] thet A AT FEFAREAEE 2018
(NIFS, 2018)cf] 27|, o, Fold & 350l 5
wo] Qlat, St gdete]ola Wt AlEd A=A
(KNS, 2009)0ll= A& 9] 105 H=7F =50 ot ¢
2|7k A8 0.2 Sh= Tt Aofto] tigt At AlRtA] ot
&]=9] = AolthS 2 st A8t = Hidol 9]
UZ 7Hs A2t AQulol, Aojd-E 7t Fl=fulof, 8% 5
o] 5-2] YuHdEoll gk A--(Suhendan and Sabahat, 2008)
7F ot tiito] ARt Aol B aEghako] wol Ao
Hif= vlast7| 7k 4] ot

SA LS A=A o= AR E gho] Fof HA|(=
A)LdFo aefth=A] 4] B FAR 2 A A Al
Aol &2l A Al olth SA %] A7 et 2.34 mm
2 1] AZ|(1.55-1.65 mm)E th= 231 -GS w11 gl om
ofg| ko & JAE JTH(Kim et al., 1987).

S| YRR 2L 7 83.25%, T 11.28%, A
A 3.65% A B2 1.07%0] ek, A L] o2 edw2 golw
& 50%, S1o1Y 53% Y o1 2(23.0%)e] Hl5te] 30% o1 =
of gke Zpo| & Ko, dAU(75.6%), th-+2(69.6%),
B (73.5%) % A1 L (76.0%) 2} oF 10% o] e v
Effo] T2 ofFof Hlsf - gtro] vl A THKNS, 2009).
cha A o] 9 QhoflA] Agh thE ©]F(19.6-40.0%) ] H]sH
ko] Woro vt A 4(10.2%) 7= FARE TS VRS
ct.

TEA L] AAFFLS 3.65%2 Aol F2(22.7-23.5%), 401
2(26.0%) X AL(25.0%)° Blal A FUAITE FA Y
(22%), H7-L(1.6%), FEHL(1.5%) H AL (2.4%)HErt=
=T Heuetal. (2006)9] 1ol w2 35 of (g, 71tk
ol gl ghrlsto]eh) o] whalale 19.3-21.4%, A4 1.6-2.0%
Z iAo et w1 AFAES B A U
ERfi it EA 2] S1E-L 1.07%2 H2H1.5%), FaArold
(1.0%) = o A(1.5%) 3 frARet eFafe et .

OAR| e A Lol H]s] 4] 24 o] 2hon] Tl 1]
AL FEAY = 7| ef nik7 A 2= g o 2 KLeFe) 4 ARkl
(Kim et al., 1986). Y5120 2 JA7135le] A-85h= ogi}
© tEA nAR LGS TR A o G R 2 S ¢
A AR A= o]-§Hm 53] A7fo] £E5}] 7|5
7b e Aom dEA QUrh uAALS 2 81.53%, oY
2 15.09%, A21.97% 2 35 1.14%2 7]E0]| 24 ofzh
(KNS, 2009)2] HHdZ3} Blalsh a2 ahe=2 tiA4 o=
=11 Sk A AR W doln 3RS fAKSHS
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SA9F ujAX] 5 2 4| AHAF 2442 Table 30| Uie}
Atk SRS A A4E 24817 =2 AR 18:1n-9
(22.49%), DHA (20.07%), 16:0 (12.21%), EPA (8.57%) 2
18:1n-7 (5.03%)°]%l.o o]5 57H2] |HpAL 2AJu]<] Flo]
68.37%% AHABIGITE EE o] 5 5719 FQ AUk 2%
0]57-2] 2|9PAF 24 (Jeong et al., 1998b)3} ] wa}H o Fi0)
olFol A 28 AUt 16:0, 18:1n-9, 18:1n-7, EPA 2 DHA
ojgfal gt ATpet FARE 1S Hlch oleet Auk= 115
T34 o] 2 (Belling et al., 1997)2} 35% ofo] &= o] &(Sig-
urgisladottir and Palmadottir, 1993)2] A|H}ARS BAJS Ax}
OF FAFSFATE SA1& A WAE & 2SR, 17HEESA Y
Ah 9 SRR SRS 23] = 212 20.43%, 43.50% R
36.08%% 171HE 3k |HlARe] 2A38] 71 Al Y =94t). Jeong et
al. (1998b)o] K113t 72% of ol A Ty Ha A AR vl
38.0£10.3%%1 01 53] A4fo]o] 9 tp7HE oAt
H]&(43.0£11.4%)0] w9 =tk skl SA59 45 o
THEESIAAL vl R T 7RSSR AR BlEo] &4t
oh A=A of AT A o] 205-9] A4 24 9 £4(Moon
at al., 2017)0]] thgk Aol A g=20] =2 A ofFollA=
SRR HARO] 2408 7F =01, ofdd, 2, gl A eg ¢
L7 oA o] Yol AL ZIAARS Zasal ot
SR, 17 Z AT 5 SEZ 3R] Sk
oS YebiThaL skelet. o gk e/ M= o
o157} AR A-8-(homeoviscous adaptation)2 517
(Saito et al., 1999; Huynh and Kitts, 2009)¢1 1 &2 £2]&-2
A w17 LSRR WAL > T HE S SR HAL > SESEA|HFAL 4=
O 7 SESpAHAbe] 2l IaRR]Hbo] W HlS-E LA 5]
+= A& YeERY I tk(Farkas, 1979; Gladyshev et al., 2011).
0] A 2] 8-2] AvbAF 2A40H| = DHA (33.04%), 16:0 (17.16%),
EPA (14.48%), 18:1n-9 (10.63%) % 20:4n-6 (5.96%) <= O.2
72% o] (Jeong et al., 1998b)2] F= & A|HFAF 2 AT & 1} G-A}
S Yetf et nl AR 9F 2 FR) k) &5k= #2] Y
A AL 245 B4 A (Jeong at al., 1998b) 4 WA 2
4Jo] DHA, 16:0, EPA, 18:1n-9 ¥ 20:4n-6 <0 2 =3=4| &
A mAR S =2 AHAR AR S UeER it B
7 B3] QA 5700] 8 Ao So] 78.42% U7 K| 4
= 749] Ho]7} glale S 52 Hol 2 AHsH- tnme] of
Fo A 20:4n-62] /4B 7FH| WA 22 Ao Ql= Ao o
oA gt v]712199] 20:4n-69] 2AHI7} 596%2 FA &
(2.12%) .t} oF 3l H = =ttt Jeong et al. (1998b)o] Hil
2F 72% o T ¢t ol Foll 5= F21(8.85%), THA|
(7.45%) 9 42 537](5.62%)N A = 20:4n-62] ZA4J8]7} 4]
WA =9k=t X YHA = A 2FE Holo] YRR
Hol= Aoz defA Qti(Chyung, 1991; NIFS, 2004). 1]
AR &) ZSRAAL, 17HSE A AT 9 of 7 Ha 2 SEA A

ol

o 2 of\
Moo or
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T
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Table 3. Fatty acid compositions of the muscles and roes of smooth
lumpsucker Aptocyclus ventricosus (Dduk-ji) and korai bikunin
Liparis ingens (Mi-geo-ji)

(Wt%)
Smooth lumpsucker Korai bikunin
Fatty acid (Dduk-ji) (Mi-geo-ji)
Muscle Roe Muscle Roe
14:0 4.1040.01 2.58+0.04 0.431#0.15 0.53+0.01
15:0 0.25£0.00 0.26+0.00 0.17£0.01 0.24+0.00
16:0 12.21+0.05 14.96+0.07 17.16+0.05 14.90+0.08
17:0 0.29+0.00 0.27+0.00  0.25+0.01 0.30+0.00
17:0iso 0.15£0.01 0.27+0.03  0.19+0.01 0.31+0.00
18:0 3.43+£0.01 3.23+0.00 4.04+0.01 3.43+0.00
> Saturates 20.43 21.56 22.25 19.69
0.09+0.00 tr tr tr
15:1n-5 trt tr tr 0.09+0.00
16:1n-7 2.10£0.01 1.97£0.02 1.73£0.02 3.26+0.01
16:1n-5 0.11£0.00 0.14+0.00 0.23+0.00 0.23+0.00
17:1n-7 0.34+£0.00 0.33+0.00 0.26+0.01 0.38+0.01
18:1n-9 22.49+0.05 19.54+0.03 10.63+0.66 13.17+0.04
18:1n-7 5.03£0.02 5.08+0.02 5.10+0.05 5.21+0.03
18:1n-5 0.40+0.00 0.58+0.00 0.32+0.02 0.46+0.02
20:1n-11 1.74+0.00 0.39£0.00 0.29+0.00 0.28%0.01
20:1n-9 3.11£0.01 1.65+0.01  1.35%0.04 1.41£0.02
20:1n-7 1.82+0.00 1.04+0.00 0.23+0.05 0.24+0.00
22:1n-11 1.67+0.02 0.26+0.00 0.18+0.01 0.19+0.00
22:1n-9 4.29+0.02 0.93+0.00 tr tr
24:1n-9 0.31£0.01 tr tr tr
> Monoenes  43.50 31.90 20.33 24.93
16:2n-4 0.36+0.00 0.64+0.09 0.25+0.02 0.50+0.02
17:2n-8 0.13£0.00 0.18+0.00  0.20£0.01 0.25+0.00
16:4n-1 0.2610.01 tr 0.50+0.04 0.13+0.00
18:2n-6 0.91£0.00 0.74+0.01 0.64+0.01 0.53+0.00
18:3n-6 0.10+£0.01  0.13+0.01 tr tr
18:3n-4 0.16£0.00 0.26+0.03  0.124+0.01 0.18+0.05
18:3n-3 0.55+0.00 0.42+0.01  0.204£0.01 0.19+0.01
18:4n-3 0.36+£0.00 0.22+0.00 0.12+0.00 0.11+0.00
20:2n-6 0.21£0.00 0.18+0.00 0.16+0.01 0.18+0.01
20:4n-6 2.124¢0.01 2.81£0.02 5.96x0.22 6.55+0.03

20:3n-3 tr tr tr 0.150.00

20:4n-3 0.35£0.01 0.58+0.00  0.2040.02 0.22+0.00
20:5n-3 8.57+0.01 15.67+0.04 14.48+0.04 22.99+0.04
22:4n-6 tr 0.14+0.00 0.26+0.03 0.35+0.00
22:5n-6 0.56+£0.01 0.59+0.00  0.42+0.01 0.30+0.00
22:5n-3 1.37£0.00 1.7840.01  0.88+0.06 0.82+0.00
22:6n-3 20.07+0.03 22.20+0.17 33.04+0.87 21.93+0.02
> Polyenes  36.08 46.54 57.43 55.38
'tr, trace.
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o] zAJH|= 717k 22.25%, 20.33% I 57.43%F thrHEE3t
ARPAE 22087t 7V = okt mIA Ao AAE 243u] 7 o
7HEESA AL > SR A > 1 7HE SRR AL -0 ' 20
T AIFE At o] 7o) TR Z S A4 H(37.9+7.88%) > 2
SR AK34.343.08%) > 1 7HE-Z 3R A H27.8+7.23%) <41
S} - ARSI B TEAAL 17HEESAYAL o
T} 2SR AR A3 H] 3T 23.49%, 18.06 X 58.45% =
o732 SR WAK(Jeong et al., 1998b) A 8|7} Al Y ol 1]
AR &2 AR s ES Uefo] 22 FHA9e] F Sl
HYrh

FEuetolA = 2 ol A 2 o), R7H, e A
"2 ARESo] Qe]8k= Zlo] URbA oL ofgtke] ¢Fo] W v
g, g 9 Fold 52 dHste] AR o857 = it
FEutol A AlG7HA] ofgte] AAkS EA1SE AIHNIFS,
2018)5 HH sfi=oiQl 7157, -, 9
o 3 Hojda Foldl gEold, Fold, EFAY E Yol
A(olst 8F ofgheol lar F 7haet Wt Aol X1 sk
T 2] 9] AdRbA ] AR A o1} ojghe | fesh=
Agojgte] tigh A+t Xt Holok, g =9 A E K
W "ol ofghs 7t Ajulo], Ao W Fofof thgt
“(Suhendan and Sabahat, 2008)2} GAE Ao, Hek, HX
oF 5 Fojok(Shirai ct al., 2006)°] Tt AT GO} AL

2 B ofghe B QARE ol AL olgte] £R7HA)
3

o]
2 Aol AREE SAY v AR LS THEEEA] 9 Ao
e AHAE BAof ARgSEGITE HALe] A 2A4H=
DHA, 18:1n-9, EPA, 16:0 2 18:1n-70] 4] A|%FAk] 77.45%
£ A5kt o] et Avks FEpAHEA R 2018 (NIFS,
2018)0l|A] sfjato] W whamo] ofghe] =8 AR 16:0, 16:1,
18:1, EPAY DHA G tH= A3k} vl wshd 16:10] 2ko] 7k 913l
O U] 435-9] A AR 5 Yoot B3 A E
3£ 2018 (NIFS, 2018)°]l == 8% ]2t n-3 PUFAS EPA
2 DHAZ] o] 15.4-42.0% #3225 Uepfl=d], Ex Y9
73%- 37.87%= t1U(42.0%) ThHr O 2 w2 2/AJH|E e
Wik 3] £A]¢ DHAS] 24dH|= 8% 0]2H(10.2-20.5%)
BT} =0 ZHRAF 2AJH](22.2%)5 VERR QT xSt &
ol A 5& AARS] 2A4H|= T Aol 5 Hlouh =8 AW
At e FUsklnh e XYY ZSRHAL 17
SR AL U O RSP A AL 2AJH] = 21.56%, 31.90% 2
46.54% % TR E SRR A 240817F 7 29kt 8 ofwt
O] A[AF 2/J(NIFS, 2018)} H 1w 5HH th14(51.4%), 7=
719(40.0%) 2 75 019(39.3%) 2] th7 a2 pAAE 24087}
5A L] 2Adulo] LstA o ofgte] SRl whet 2314
WAL 172 SR A 9 T 7R 2 S A 278 | 7 - 2}

Table 4. Amino acid compositions of the muscles and roes of smooth lumpsucker Aptocyclus ventricosus (Dduk-ji) and korai bikunin

Liparis ingens (Mi-geo-ji)

Smooth lumpsucker (Dduk-ji)

Korai bikunin (Mi-geo-ji)

Amino acid Muscle Roe Muscle Roe
g/100 g % g/100 g g/100 g % 9/100 g %
Aspartic acid 0.75+0.10 10.04+0.22  1.15+0.07 10.16+0.34 0.68+0.02 10.17+0.01 1.30£0.01  9.43+0.08
Threonine 0.38+0.05 5.03£0.03 0.67+0.07  5.89£0.09 0.33x0.01  4.99+0.01 0.68+0.01  4.8940.03
Serine 0.40+0.06  5.36+0.02 0.86+0.07  7.65+0.10 0.34+0.01  5.16%0.02 0.99+0.00 7.18+0.11
Glutamic acid 1.17£0.22 15.57+0.63  1.32£0.13 11.65+0.06 1.12£0.03 16.68+0.07  1.80+0.02 13.07%0.03
Proline 0.37+0.05 4.87+0.02 0.69+0.10  6.11£0.33 0.26x0.01  3.83%0.20 0.89+0.06 6.42+0.34
Glycine 0.59+0.08  7.85+0.15 0.44+0.05 3.85+0.08 0.35¢0.01  5.27+0.24 0.76x0.03  5.50£0.15
Alanine 0.50+0.07  6.66+0.09 0.61+0.03  5.39£0.21 0.44+0.01  6.51£0.04 0.73x0.01  5.31%0.02
Valine 0.38+0.03  5.04+0.31 0.64+0.06  5.62+0.03 0.33x0.01  4.90£0.00 0.77+0.00  5.5840.09
Methionine 0.19+0.05 2.47+0.34 0.26+0.03  2.30£0.01 0.22+0.00 3.3510.04 0.34+0.00 2.44+0.05
Isoleucine 0.34+0.05 4.46+0.06 0.67+0.04  5.9310.21 0.32+0.01  4.7740.04 0.74+0.00  5.34+0.09
Leucine 0.57+0.09  7.60+0.04 0.98+0.06  8.65+0.26 0.55+0.02  8.1940.10 1.15£0.00 8.30+0.13
Tyrosine 0.25+0.04  3.3040.01 0.53+0.10  4.68+0.41 0.25¢0.00 3.72%0.10 0.74+0.03  5.39+0.11
Phenylalanine 0.32+0.04  4.29+0.10 0.59+0.06  5.23+0.05 0.28+0.01  4.25+0.08 0.77+0.01  5.6040.03
Histidine 0.19+0.03  2.51+0.00 0.46+0.09 4.09+0.42 0.16+0.01  2.32+0.06 0.44+0.02 3.21%0.08
Lysine 0.62+0.08  8.25+0.16 0.76+0.04  6.72+0.26 0.64+0.02 9.53%0.14 0.81+0.01  5.84%0.17
Arginine 0.50+0.08 6.71+0.03 0.69+0.06  6.08+0.08 0.43+0.17  6.36%0.09 0.90+0.02  6.52+0.03
7.51 100.0 11.30 100.0 6.69 100.0 13.81 100.0
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n|AX| o] Fa AHAF 2AJH]= EPA, DHA, 16:0, 18:1n-9
4 20:4n-6 0. & n|A X520 -0 FUslon o5 5%
2 AHPAF 2408 9] Fho] 79.54%E AT o] & nAA Y
o] Fa AMFARS oFA] A3t 8% ofTHNIFS, 2018)2] 7%
o} Eolaleitt. 18] 3 20:4n-6- U] AR Lo A& 5E 24 7
WAtol| 225kE| o] 9lo] n| ARSI & Mol A =8 XAl
& = it

0| ARSI} o] 8 AHpak 28] 2to] & Ho| Tk 55
A AL S Ukt EEAREAJEAE 2018 (NIFS,
2018)0f] vreRd 8% ofet AHHAF 2/4J 1} vl aLstd 7] 57 kA
AA T o 2| AL ot AR ge] FQ 24| 16:0, 16:1,
18:1, EPA 9 DHAR 153} &o] =8 zihito] fArehS &
Qg 4= Qlek Y 2] o] 7-0] S3tk &2 Q1A =711 7] W2t
S12] grot vl aLsh=t] 2HA|7} qlet. T3k v A X4 2] n-3 PUFA
(EPA+DHA)2] 24JH]7} 44.92%% 8% o]2h(15.4-42%)0]| H]
ol 7MY =2 2/dulE Uebd Aol §40]%19 1, Shirai et al.
(2006)0] H-A3E of gt = AAE Ao1U(3.10%), ETH41.0%),
HH2(34.9%) B o1 (37.6%)°l HISHAE & 2AHE
LR et E3E Heu et al. (2006)2] 17283} 7jckegold
(34.6%) B BTFRo]2(40.6%) 7 H]Lsto e 2 =AM
Hof n]Az]go] 94235 n-3 PUFA g 22 A7ttt ujA |
O] BpA| AL 17HE SRR Y TR a2 S A AR 2
QU= 19.69%, 24.93% L 55.38% 2 TH 23R WA 24
H 7} A A ARS] ARE o] S AFASF AL HA] Y (46.54%)
O] 5o v =t a2 s A Ar 24817 7 =3k
o} uAX LY TR RESAAE 24H](55.38%)= HAY
(46.54%)0l| H] 3l =940 8F o1TH(23.2-51.4%), 7Fet=rol &
(48.2%) 5L Fepado]A(55.1%) Hrke ok}, whebA & At
of| AbE-H EA) W u|A 2] & W o] x|upak o FFFo] gkt
ChaH]E3L Q= o7& PRI7HAI 2 n-3 PUFA 59024
o] ATS FE3| T 4= & AR Y7t

tlo

A 9 oA 9] 25 2 o] Fopu|Alt 2442 Table 4
oF et £A] 59| Fopu| Al T2 7.51 g/100 g, HA L2
11.30 g/100 go] .o 1] A 222 6.69 g/100 g, 1] AA| LS
13.81 g/100 gO & vrepyteh. F24AHEA 3 2018 (NIFS,
2018)0fl =55l o] F 13652 Fohn|=Alghere Hat 17.72
+2.75 /100 go]glom Fjrhatol7} 257 g/100 go& 713
E=4AL HEA7E 9.28 /100 g= 7P Wok=T HA15(7.51
/100 g) % 1A =] 8(6.69 g/100 g} 7|2 R} o] o 5t
S YER QI B3 ERAREAJ 3 2018(NIFS, 2018) 2
14% o]gho] Zofu|wAl HgHko] 19.97+4.38 ¢/100 go| S
o 7jthero] o] 25.0 g/100 g &2 714 =k Hsto] 7.5
/100 g& & 714 wol=d] HA](11.30 g/100 g) & 1A

g2 -

A~
=7

Sl

A(13.81 g/100 g)2] Fotn|icAt TS o] & 145 olghe] 3
g ET W oe UERITh Heu et al. (2006)2] 7
2H(18,682 mg/100 g), 7}t}=o] (20,530 mg/100 g) 2 3o}
F014(20,619 mg/100 g)°] AXke} Bl shH SA]d 2 v|A
A 4e] Fopu| At FHFE o5 ofgte] Hls] A 12 +E&
B Stk

LR850 2 olu]i Ak glutamic acid, aspartic acid, ly-
sine, glycine ¥ leucine &2 ©]5 5% ofu|l=Ato] AA|| ofn| =
4+2] 49.31%% AHA| 8L B A A S2] =8 ofu] Ak glu-
tamic acid, aspartic acid, lysine, leucine & alanine©.2 ©]& 5
2 o]t Alo] M ot wALe] 51.08%E 24| 5Hck B4 %
2 u] A A L0 FQ olu|iAl 7H-d| glutamic acid, aspartic
acid, lysine ©|5 3%0] £U3}¢ oL} 0]9]9] oju|l-ARS 2}
o] LeRl 2tk QHHA 02 )5 ofulitte] FH 7
FrAFSEAIRE of ol whe} thar gFeke] fo]E HQIth(Lee and
Sung, 1977). 545 4 v A X S0]| A= methionineS H] &3t
Tsofu] it 00) W o] 9lon] 53] lysined 25
£ 7408 She H9 BE5] 42 ofuliito 2 ehelA 9)
Lo E2) 8ol = 8.25% 18] 3L 0] A A G A= 9.53%E 2}X]
8171 910} lysines] 78 FeLo 2] o] §7Fs5telet A ztelct.

EXYe] Q8 oAl glutamic acid, aspartic acid, leu-
cine, serine U lysine© 2 0|5 5% oju|izAto] A ofu|i-
4+2] 44.83%F AHA|SHAAL RIAA GOl =8 ofn]| AR glu-
tamic acid, aspartic acid, leucine, serine ¥ arginine .= 74|
oful iAol 44.50% Ax|stoict. Wa, shriaolor 9 gt
Fojge] A9 39 ofuficito] F-FA 0= glutamic acid,
aspartic acid, lysine©.2 FAFSF 9™ 1 2] leucine, alanine
o] ghefo] 2 Ho| lrth(Heu et al., 2006). EZF 7iH] o], o]
o dl ojeko] Ho- 1 Q9 ofn|iAlo| glutamic acid, aspartic
acid, lysine©] 384 0 & ghefo] 2 ofu|icAto] ¢ om T 9
valnine, serine®] 58 ofu] Ak 29] 51} th(Suhendan and
Sabahat, 2008). 14 o|g+o] ofu|-Ato] 2] FRSAMEA
£3£ 2018 (NIFS, 2018)°]] 2]3}'H glutamic acid, aspartic acid,
leucine, alanine & lysine2] 5%0] 8 o}u|icAko 2 7| 9] ¢
35| ofgtol ] FEAOR ol £ A0% vhehith 1
B 52 9 u]7%] o] Fobu]ieAl TS thE ofgho] vl
o W1k A] gk ot k] 8 ofu| b2 AL 7o) 14}
3fo] 402 Mo] o) 48t 7147} FEatria AzkErt.
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