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Seasonal Variation in Body Composition in Boleophthalmus
pectinirostris Collected from Gangjin, Jeonnam, Korea
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This study was carried out to investigate seasonal changes in body composition in Boleophthalmus pectinirostris in
Korea. B. pectinirostris collected in Gangjin, Jeonnam, consisted of 58.7-75.8% moisture content, 16.1-17.6% pro-
tein, 0.8-3.4% crude lipids, and 1.3-3.6% crude ash. Livers consisted of 15-17% moisture content, 14.0-16.8% crude
protein, 34.4-71.2% crude lipids, and 0.5-1.2% crude ash. Calcium, iron, potassium, etc., content in B. pectinirostris
muscle averaged 267.5-599.8 mg/100 g, 1.98-28.3 mg, 160.7-327.9 mg, 20.6-60.2 mg, 0.4-2.2 mg, 0.23-0.46 mg,
66.5-192.9 mg, and 1.32-3.8 mg, respectively. (Please clarify: the list of measured values must correspond directly
with what was measured, not just “etc.”) The major amino acids in B. pectinirostris muscle, in proportional order,
were glutamic acid, isoleucine, and leucine; whereas the major amino acids in the liver were glutamic acid, lysine, as-
partic acid, and leucine. The major saturated fatty acids in the muscle were palmitic acid (15-19%) and stearic acid (8-
11%). The major monoenes and polyenes were palmitoleic acid (C16:1) and oleic acid (C18:1), and EPA and DHA,
respectively. The major saturated fatty acids and polyenes in the liver were the same as in muscle, but the monoenes
were palmitoleic acid (C16:1) and cis-10-hepta-decenoic acid (C17:1). Seasonal changes in B. pectinirostris body
composition may be attributable to differential accumulation of fat and nutrients in comparison to the spawning and
hibernation period.
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Ztz2] o] chil A RNA$HY M 3K Chung et al., 1992)2} 4] 8t
2 I2H(Park et al.,, 1995), 7t} &% A4 24 (Misra et
al., 1983), eh=tAk ZHEo ef i g0l o EAAEH4 Al
o737} DNA tF8 3H(Choi et al., 2013) 5 th=7} Qo). E35F o]
Fo] A EAE vlie] e AR Aol o] At AAF
24 9] A2 H3KLee etal., 1986), 125 0]72] AHdE =
A3t 2 AHE Y o-ETHE T Ad WK Jeong et al.,
1998), B0l et o] o] AlE/Adw Aaolel AF Al714E 4]
9+ ¥]2(Kim et al., 2001)of 8t A7} Qlck. U %
Eojo] A 7|0l THE AlEE A thgt AT gl Aol
o} mhebA] 2 At BE 019 AR 71(69), Al (8Y)et
SHA01Y), T8 @)= ro] AFAI7E = T 25
%0 A RS B A B0 ol o) A4 B R A o] T3t 7] 2AE
2 ofnl, Z2|FARAF A 2BRE0f|A| A/ Eell thet A EE Al
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Mz H L
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Aol AR S0 AR AFA7I(69)3 Akt 54(84)
2 Ew A1) F@EE)R el 48] AFfehlaL, A
A71:=20039 6E5-E] 20049 44 Atolof e At A
TRl A Aokt wh AR R YR oA A A=
£ &, AFT o, fARE 2712 10004 AdEste] 174
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et 5 =a) A d7i AT TR ARS 05 M

Nitric acid 50 mLZ g-83}3lc} o] A|ZEHS =48 A
ol AFHskL, EATEE F2EHS St e RE
of 8 mLE A F{sto] 28N O 2 513}, Blank test-8-oll=
0.5 M Nitric acid 89 8 mLE 3]s} YA} g4=E0-3 % A|(AA-
6501GS, Shimadzu, Kyoto, Japan)Z A| 25 24513t}

T otjiAt £

E0 0] A4 ofr| Al EA42 Al & 0.5 g 18 mL test tube
of Awstel 6 N HCL 3 mLE 7ksho] 74et Wadt $ 120C
2 setting® heating block®]| 24A|7F o] A; 7}4=E-3) A|F T, 7}
FEI)7F B A ZE+= 50T of| A rotary evaporatorZ A A A
3t & sodium loading buffer= 10 mL -85+ T}, ©]% [ mL
£ #5t] membrane filter 0.22 um= o IFA| A oo LA A5
£47](S433-H, Shimadzu Co., Kyoto, Japan)= A&F 43}
St} ofm] i Ake] B 2 A2 cation separation column (LCA
K06/Na)L.2 size+= 4.6 mm X 150 mm, =%+ 57-74C, flow
rates= buffer 0.45 mL/min, reagent 0.25 mL/min, buffer pH
range+ 3.45-10.85, wavelength 440 nm&} 570 nm= £4J3}
et

RlgAt 24

(LNt |

Aol 9] ApA B8 A= 0.5 g& A 55To] methanol 20
mL%} chloroform 10 mLE 7}8}%] homogenize= 1027+
WHESE & thA] chloroform 10 mL 7}81o] homogenizer=
1087+ wHksl Lt o] 8-S o 71 pm)gt & evaporator=
Gds FHAIZ % toluenes FiL 5 mLE 4853t %
SF 24 750 plofl TMSH (trimethylsulfonium hydroxide)
250 uLE ¥a1 3057F methylation A]71 3 o]5 1 uLE
3}o] GC £47](Shimadzu GC-17A, Shimadzu Co., Japan)=
ABEGITE A A A2 ARESE column SPT™-2560
capillary column (100 m length X 0.25 mm L.d. X 0.25 pm film
thickness), detector FID, oven temperature 1007C(5 min)—
4C/min — 2407C(35 min), injection temperature 260C, de-
tector temperature 260 C, injection volume 2 puL 2 AR
RAahlr,

Table 1. Seasonal changes of proximate composition from the muscle and liver of Boleophthalmus pectinirostris

(unit: %)
Muscle Liver
Jun Aug Nov Apr Jun Aug Nov Apr
Moisture 58.6910.92' 75.83+0.57 69.41+0.48 59.0910.64 15.63+1.74 17.63+x2.87 16.49+2.11 15.79+1.53
Crude protein 16.35£0.01 16.47+0.06 17.58+0.24 17.17+1.03 14.06£0.07 15.18+0.19 15.67+1.45 16.87+1.28
Crude lipid 0.7620.04  1.39+0.01  1.32+0.02  3.40+0.40 71.17£1.80 51.88+2.02 34.40+2.43 57.25+1.58
Crude ash 3.58+0.05 1.94+0.04 2.1340.03  1.35+0.11 0.48+0.01  0.33+0.01  1.23%0.01  1.05£0.02

'Means+SD(n=4)



272 2 %U] . 7§

Zot W o
20 72 22 F ddtdE

BEolo] T8} 7F 22| T AR R o] Avl= Table 19 U
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oh B3 59 FEY)ET= T A019)el o =4 yEks
o} 2o A o] 9 16.1-17.6%2 Ak A5(6Y, 8¥)2} 51
A1, 49)7} v]s=abA Uebtom, 5H (4)ol vlal
SH A1)l 2t A Eh= Z 3ol 9Tt Park (2003)
o] RFofof thgh Aol A ek gheF2 8 17.8%, 114
17.5%, 49 16.9%= Ueb=t & A2} v] aslH %5012
Zohu g gheFo] 8ofl= & A-tol A o WA et ou FH
o] Auprt vlsegt AS & 4= LStk Park (2003)9] A+
O v TS wf 69 8Yof] BFo] o] kA ghko] W o
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371(69)2} 4teko] Fub= A171(8Y)oll WA U= 3ol 3l
o, o] gt A3t R £ off v]5=g A3}tk Kim and Lee (1985)
O] Aol A w| ek o] =23 EFS 77%, 2T A 16.6%, &
A8} 0.16%, 35 3.7%, EH4=3H 2.3%% H st A%
o] o} v w2 wff Eok Tl 2A Wk, 2ok} 3R
2 H|5etg o, ghedhE-S A YERgTh =3 vl qtetx] <]
9 RS Ak ol 7Y A9l aL, FHA| o 7Y =
ow, 2R} 2 2o A7) S(8Y) 7 7MY sk o
A Z3of 71 WA YEpsThaL B skl o, gheeshHE-2
HAZA(11E)o] tha wov 5H A F(3YD)ol= AU
H 1 (Park et al., 1995)s}5+=tl] %-5-0l<} n|LelA] & v
7] o] 2] i AL AREE] = RS VRt

2 A TS 0.8-3.4%= 5 (4ol 7Y = e
o, ARtd7|(69)0l 7MY WA et 2 382 13-
3.6%= AFH71(69)0 7P =4 vEbs e, T $(4Y)
of| 7 A Urebar, AR 7(69) et Akt 5(8Y)el, &
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HA(11E) e 5H F(4L)ol o WA Heh=s el ok
Kim et al., (1998)2 FHZ Fo] TS5 9] A Bzt
A 22 S 897 1.2%0°]1 Aol 11€o= 0.7%, 9|
440li= 0.4%E EQthal Huskgl =t = A tolAl= 62
0.76%, 8 1.39%, 119 1.32%, 4¥ 3.4%= YeER} KT}
1o oFtF "otk s HER 48] S71=o] At 4
T2 Uehick, BEo]o] 727 B SRS 15:17% 4
2 Sl 7 13 47162l 44 eton, e A
(11)of vlsl 5H $(49) o FA eyt 2o ek
14.0-168%= 58 @7} 74 5 ekt SRl
Aol 71 WA veRg o, ARt 71(69), At $(84), &
H F(49)oll= vl==5HA ekttt o] et Ak Uyt ]l of
ok 2] 4eof o) 4H]E Bo| sl WEolo] 54
= Hojm, FH7| oA & FAsto] FHsk= 542 vt
Fol= A o2 & 4 Qlt}. Mustafa and Archana (1982)2] ¢
TollA & g/ <ol whet 7kt S22 o] ThalE] gero]
Al = A Yepdtiar 51l om, o] dtol| A 51} 7He] A
A % ohal A olero] Wl sko] dA|skeith 2A ke
34.4-71.2%= ARPIZ|(69)0ll 7HE &8kor, 59 H(119)
ofl 71 W9k, AR\ 67 ARt TR grom,
A A1)l vlsl F(dL)oll = ettt 237 o
0.5-1.2% Alek (827} 714 vk, 59 A(119)el 7
=%, AR 7|(69)2F s H(119)0] At $(8Y)et 5 H
F(42)° vl3) 7 vhebget

Mustafa and Archana (1982)= o]5& 7+x2] o thul 2] 3tk
1 A AR RS Wtk sl A7) ol R et
== AolAXl of 7o) 72 AT} H 22 oA Tl A ohekS &
Aek AT, QOFES Aofat of ol Tl glafo] Z71ehel
ot} ®arskgict dRdE B 43K Table 1) ARMI7](69)
oF Akt (8ol 71 kA gheko] WA yepb=t| o]
gt o= 4hRt7] o) B2 AU & AH|eh] wite] 18
o = 4= eleH, 9 A1)l AUAE S48k, 5
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Table 2. Seasonal changes of mineral contents from the muscle and liver of Boleophthalmus pectinirostris

(unit: mg/100 g)

Muscle Liver
Jun Aug Nov Apr Jun Aug Nov Apr
Ca 537.02 599.84 267.55 295.63 38.71 11.97 11.74 348.44
Fe 11.52 4.62 1.98 28.30 49.6 7.63 6.79 10.76
K 327.96 206.92 160.72 292.43 196.2 149.68 142.5 145.58
Mg 60.20 44.80 20.66 48.72 48.4 13.91 9.25 19.55
Mn 217 1.47 0.47 0.68 0.50 0.08 - 0.18
Cu 0.46 0.24 0.23 0.29 1.41 0.87 0.65 0.40
Na 192.94 142.37 66.53 163.82 173.04 78.93 64.41 166.75
Zn 3.80 3.07 1.32 245 2.21 1.37 1.45 3.17
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o7} E-& A 0 & ekt E3, 24T #4-5-0](Washio et al.,
19919} Ay <=2kt 7zl qko]] A4 8)= #-Fo(Jeong et al.,
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Table 2= #§01 9] L= A & F71E ARl Mt
£ Uehd Aotk AFol9] 8 F A2 100 g & 267.5-
599.8 mg O 2 Abeh 7)o} Al (6%, 8Y)7h S A1
4, 4)of vlal] 20 e A ebk o, A 7] (6€)oll H]
aff 2kst (8€)7H & A (11 D)ol vl S H F(4E)ol = A
Epyieh HEo] A9 198283 mgo® T I(11Y¥)7} 714
E9HAL, S @)l 7 A debE T A 71(6E)

O

S L

B

Hlel} At $(8)oll WA Vbt o, 5 A1)l vis) &
H 2@l =A veprteh 2T 160.7- 327.9 mg, vt
T2 20.6-60.2 mg, W7 0.4-2.2 mg, 2] 0.23-0.46
mg, UEES 66.5-192.9 mg, oF12 1.32-3.8 mgo 2 6714
7)ol B ARHd7I(69)0] 7HE =A vebRaL, s A
(11)o] 7P A Uretsieh. T3t Za-2 Al 9jg e 7714
ol AlHd71(6)el Hla Atet (8ol A Hetton, &

—

1900l ]3] S @) A Lersieh Bgole] 2
7174 ol Uek A7k glo] Ak el maly] = of
[0 0] 7k 22 2 242 100 g % 11.7- 348.4 mg
T@49)7F 7MY =0om, H A(11Y)o] 7P &
371(6)ell Hls Atet S(8Y)ol= A Uehd e
A1)l sl 5H (4L)ofl =7 vebgtt A&
6.7-49.6 mg, ZHE-2 142.5-196.2 mg, 1} 1H4-2 9.25-48.4
mg, Y7H 0.08-0.5 mg, 72|+ 0.4-1.4 mg, YEEFL 64.4-
173.0 mg, o}2 1.37-3.17 mgO. & o} L A ¢jsline nE
AF371(69)0l 7HE =A Uebdh A, A8, 248, vk
&, W YEES T A1)l 7P WA ey, 5
2= T F@)oll 7P Wk, ofd& Alst (8)ol 7MY
okTh e E AR B R o] Ak 7](6)el BlsH AF
g 8ol "okom, FH A(11Y)e] vls) FH (4)ol
= UEh ol 29 & o FEole FE FrE
1 ZEolglom, F A7 o met g Aol7t Sle AL
2 UERTE YRt o2 o] 7o) ARAES A, AAA, |
ol, 4, A&k 5 ofg] 7HA] felof weh th=ar, 22 ofF
olgtie ofA|9] 7|9} F-ofe webA = thErkal B E gl
H](Nakamura et al., 2007; Bae et al., 2010) .t} A&t AL
ot AR AlFst7] flafiA= B2 ofFoll thsto] W2 A2}
50| YT A+E Foto] F2oE ARE sk Ao E
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Table 3. Seasonal changes of amino acids from the muscle and liver of Boleophthalmus pectinirostris

(unit: mg/100 g)

Muscle Liver
Jun Aug Nov Apr Jun Aug Nov Apr
Aspartic acid 1133.39 1208.98 1276.34 1018.29 1639.33 1285.77 1583.93 2944.61
Threonine 1048.46 1082.25 1134.35 861.49 1427.38 1134.39 1620.31 1002.27
Serine 852.00 877.62 1136.53 948.56 1541.75 955.35 1257.15 373.89
Glutamic acid 3116.78 3181.86 3218.66 1259.98 2957.43 3354.82 2324.38 4493.84
Proline 683.30 653.06 712.05 528.36 832.07 763.18 755.53 1442.52
Glycine 994.99 984.90 1100.98 1553.59 1793.29 1039.38 1654.51 3897.63
Alanine 1017.69 1018.76 1112.46 1214.00 1585.72 1044.05 1326.43 1057.54
Cystine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Valine 1374.16 1358.31 1181.56 1258.94 2040.20 1255.88 1860.09 353.59
Methionine 737.66 627.83 796.36 412.56 345.69 645.67 366.57 97.05
Isoleucine 1945.46 1386.14 1602.57 1574.95 1497.02 1681.98 1323.71 1055.47
Leucine 1705.78 1695.49 1848.16 1293.55 1817.18 1743.44 1539.16 1737.37
Tyrosine 910.11 939.69 950.92 883.30 812.92 967.82 647.45 885.31
Phenylalanine 1295.57 1159.71 1051.77 1558.86 1554.22 1244.44 1365.53 2148.52
Histidine 586.59 520.08 684.06 486.54 583.12 620.48 513.88 585.50
Lysine 1182.00 1212.69 1229.56 1714.52 2552.23 1116.70 214213 2252.15
Arginine 1219.94 1227.22 1275.28 1050.21 1835.42 1260.38 1779.48 1659.22
Total 19803.88  19134.59  20311.61 17617.7 2481497  20113.73  22060.24  24327.26
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Table 3 %5 01o] Adol wh 283} 7+ % FAok] At
of WIBHS bl Afolch. Aol o] 2§ % ofuibgatol
W EE ARE FH A1) 0 eron, 714 e 7
M 50 FAWR Vet ot Bolo] 8 ofulietke
glutamic acid$1-2. ™, Isoleucine?} leucine= THA| 2 W2 F S
= Uepglth A7 (69)el vlsl Al (8Y)o]l wokAlA
U} H] =3k ofu| . ARS- aspartic acid, threonine, serine, glutamic
acid, alanine, valine, tyrosine, lysine, arginine©| 11!, 745
+= o} =4S methionine, isoleucine, leucine, phenylalanine,
histidine ©. &2 UePHTh 5 A(11)ol vl 5H F4H)el
=AY H]5=3F ofn] L AR glycine, alanine, valine, phenyl ala-
nine, lysine| $1.0.H, 71 9] thFE 0] opn| Ak Hol|= A
O = Uit Park (2003)2 F01 9] 5 5 obv|eAbE A
Ao A =8 FAJotT| AR glutamic acid, aspartic acid,
lysine, leucine 522 AA| ] 47% AR5} AL, 40| At
H]&-2 45%ekal B skgith 2 Aol A= FQ ofu|ieAto]
glutamic acid, isoleucine, leucine 2.2 UelH =4 o]= A 4|
{3} 4712170l upe} o7k Fol7} g 4 oo, i 4
Fojo] ofu]iAt BAo|A HAeleh YLD 270717, 3
F 5ol 2R R H|wEl7|7F of # oL Park (2003)2] A+
o Aol A= A 2kol7}F §lom fAR AiE Uebich &
o T A5 vlaof| A U7 opn|leAkS A QJstale A 9
H] 53 3 UEbleh 22fu Kim and Lee (1985)9] m]4*
22 9] F-4o}u) Al 2ol ek AT A ghutamic acid7} 7}
A ki, th2- 9 2 lysine, arginine, proline, aspartic acid <=
O 2 UEEthl BAskglet] BHEo] GA| 7P TS ol
4to] glutamic acid® UERF BIS=6FGl OLf 1 9 o]t ibe
oF7F tE A YElytt) E3F Park (2003)S BEo] 189 %
TE 2S HES 4y oy Yo I58Eel 718
gl arginine o] 7R 1149 23] S7F87] A%
SfjA] FHo] Bt o]58l 3ol SH} 8Y KT 747} 2uf o]
ol BAIsH =T o= HE Al W A4S el &
o] 7] wiizoll thAtab oA AAGE et ol A oaFol
27 et Beta 2 4%ke 2 vHfo] Yt AikelS
Huskleh th 2 o 78 A A5 Ao IR k= 7t
AU AR]85l ol o] A9 AFESlG 717t Folle L o
o] %o g2 &1 thAl Bichie] AaEd ApriasteAdo] A2
Al F71ohe A2 WaA Qlof ofFh Al r 7t e 4
o} A2 Sl 523 Q 2l(Ando and Hatano, 1986)0]2}1L
Shele. miAo] 159 2okl A Z lysine , glycine, aspartic
acid, glutamic acid7} A4|¢] 45%Z, £-0}¢} 7H=%](Choi et
al., 1986)°]| 4= glutamic acid, aspartic acid, arginine 5-©] %
H0] 46%2 LRI 9lof o TRl obm]iit 242 of %

Table 4. Seasonal changes of fatty acids from the muscle of Boleoph-
thalmus pectinirostris
(area %)

Muscle

Jun Aug Nov Apr

Myristic acid (C14:0) 2.09 2.75 2.68 1.75
Pentadecanoic acid (C15:0) 225 290 276 248
Palmitic acid (C16:0) 18.4519.20 17.23 15.46

1.02 0.60 0.46 0.00
11.4310.18 9.34 8.99
218 2.06 257 3.17
123 1.04 1.83 1.47
38.65 38.73 36.87 33.32
189 1.95 1.68 0.98
1.90 146 1.83 2.03
9.74 11.58 10.29 7.14
1.83 1.63 2.06 1.82
7.69 9.73 8.04 6.66

Heptadecanoic acid (C17:0)
Stearic acid (C18:0)

Behenic acid (C22:0)

Tricosanoic acid (C23:0)

Saturates

Myristoleic acid (C14:1)
cis-10-Pentadecenoic acid (C15:1)
Palmitoleic acid (C16:1)
cis-10-Heptadecenoic acid (C17:1)
Oleic acid (C18:1)

cis-11-Eicosenoic acid (C20:1) 201 1.82 197 2.41
Erucic acid (C22:1n'9) 264 271 2.84 3.00
Monoenes 27.70 30.88 28.71 24.04
Linoleic acid (C18:2) 3.02 3.55 3.70 1.53

0.84 0.82 0.53 0.67
290 3.01 276 2.31
299 3.04 353 4.62

cis-11,14-Eicosadienoic acid (C20:2)
Linolenic acid (C18:3n3)
Arachidonic acid (C20:4n6)

EPA (C20:5) 13.72 12.67 13.47 15.83
DHA (C22:6) 12.46 13.45 15.02 17.86
Polyenes 35.93 36.54 39.01 42.82

'n, double bond.

ofrt

olu} 39, 44127 5ol we} ke Aoz T 9o v
@el7|7} ol k. BEol o] 7 5 WA ofv| Ak B T4
ol 7P 90, 42 F )0l 71 ok, B 5ad)
9] F5] ofu] AR glutamic acid, aspartic acid, glycine 22
A otm|ieAtel 40%E AFASHTE 5019 1F 5 52 of
u] AR glutamic acid¥ 0™, TF-©. 2 lysine, aspartic acid,
leucine & &2 o] ofu]iito] HA| ofu|Aiko] 45%E &4 sk
St} 0|=F obm] Ak 2 = methionine, tyrosine, histidine 2.2
Urebgth ARt7l(69)ell Blsh 4kt $(8H)o] &2 ofw|=At
2 glutamic acid, methionine, isoleucine, tyrosine, histidine©]
glon, Fu H(119)e] uls) 59 FE)e] e ofnliihe
aspartic acid, glutamic acid, proline, glycine, leucine, tyrosine,
phenylalanine, histidine, lysine©. 2 UENITE #5019 7kt
455 55 ofu|1 Akl glutamic acidE £ B 7FA| AL Q)
on, 71 9] thefRl ofu|=Ato] FRSto] FolE o]-83t

N



Table 5. Seasonal changes of fatty acids from the liver of Boleoph-

thalmus pectinirostris
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(area %)
Liver

Jun Aug Apr
Lauric acid (C12:0) 0.00 0.00 0.06
Tridecanoic acid (C13:0) 059 051 0.39
Myristic acid (C14:0) 574 491 522
Pentadecanoic acid (C15:0) 8.97 1227 6.7
Palmitic acid (C16:0) 19.08 18.61 17.48
Heptadecanoic acid (C17:0) 294 372 218
Stearic acid (C18:0) 474 363 3.26
Arachidic acid (C20:0) 0.18 0.13 0.16
Heneicosanoic acid (C21:0) 0.00 0.09 0.07
Behenic acid (C22:0) 183 0.00 0.08
Tricosanoic acid (C23:0) 202 238 221
Lignoceric acid (C24:0) 015 0.14 013
Saturates 46.24 46.39 37.94
Myristoleic acid (C14:1) 0.00 024 040
cis-10-Pentadecenoic acid (C15:1) 0.88 129 087
Palmitoleic acid (C16:1) 1733 0.12 20.61
cis-10-Heptadecenoic acid (C17:1) 527 854 572
Elaidic acid (C18:1n'9t?) 048 066 045
Oleic acid (C18:1n9c?) 429 449 433
cis-11-Eicosenoic acid (C20:1) 047 048 045
Erucic acid (C22:1n9) 019 018 0.22
Nervonic acid (C24:1) 0.00 0.00 0.16
Monoenes 28.91 16.00 33.21
Linolelaidic acid (C18:2n6t) 0.00 0.19 0.1
Linoleic acid (C18:2n6¢) 207 144 17
cis-11,14-Eicosadienoic acid (C20:2)  0.00  1.11 1.58
cis-13.16-Docosadienoic acid (C22:2) 0.00 0.47 0.67
y-Linolenic acid (C18:3n6) 066 067 067
Linolenic acid (C18:3n3) 051 043 049
?&:82?); 1n , g)4-Eicosatrienoic acid 034 035 029
?&:822) ?é:g)Eicosatienoic acid 107 049 0.4
Arachidonic acid (C20:4n6) 022 0.00 0.0
EPA (C20:5n3) 1329 20.52 17.15
DHA (C22:6n3) 7.09 1227 599
Polyenes 2525 37.64 28.79

'n, double bond; %t, transform; 3c, cisform.

f2l= TR IS HEhd o B, 53] 2Holl= lysine
ol 753t lysines o7 2SS = e
Aoz AZHE T Folof Wt AR A= Z5 5 obv|ie
A e HAE o 7 ofuliedte] et A= gloE
ZARE vlasl] o2tk ho.R 01 9] ol Higt
W2 A7t ol FojAop & Al o= Azt
A

28 3 xly

Table 4+= #-5-019] Abet 5o} F1 A9 I& F AW
Aol 24 vEhd Axfolth. A-5olo] A ARtA7(69)
of+= 3£3}kmonoene’t:polyeneito] 38:27:35, Akt 2(84Y)
38:30:36, T A(119) 36:28:39, S T(4Y)oll= 33:24:42
2 Y= eE AP Sofl = apike] HlEo] 71 A L
oL 5 HH o= polyene4te] H]&o] 7H 37| LFERGITE
5 ESHEO 2 = palmitic acid (C16:0) 15-19%, stearic acid
(C18:0) 8-11% palmitic acid”} & 7] LFeRdTh. Ak Aol
B &f Abgt T 2748 AHHARS C14:0, C15:0, C16:0, 248 7]
HHARS C17:0, C18:0, C22:0, C23:0% eI, 5 Ao
off & 5 F7FRE AR C22:00] 9142, 71 9] T Fio]
H 7o 2 YEeRT Monoeneit 5 AL Zof| w8l Akt
7¥ek ApAke Cl4:1, C16:1, C18:1, C22:10] 93, Zha
HEARS- C15:1, C17:1, C20:10]1th. 5H Aof vlaf &
7kt A HPARS- C15:1, C20:1, C22:10] Q101 ZHA ] A HPARS.
Cl4:1, Cl6:1, C17:1, C18:12 YE}ytT). Kim et al. (1998)
BEo|o] 55 2 A AHMES 16:0, 16:1, 18:0, 18:1 U
20:5 5 O2 o]5o] HMAIRAL] Anlto] W= 54.2%-553%E
AR SF o, o] Fof A AsfelA o7 F a3k 20:5 Jhol
12-16%= 333] & 548 Hehdthal Hustled & ¢
TFoA e FLet AE etk B3t YEd = Y
monoene;t /40| E31 4l polyeneit 24 0] oAl = 2%
& yEh o522 3} 9 monoeneAhS FH A] 0] 50] o4
Al o] ¥aL 53] A 7|7tol| AA A= 16:13} 18:19] o]-&o] &
o)FS Ao & FehElthT 2 1(Kim et al., 1998)3}%1 =] =
Aol A = vt S & 4= A ich

JESIE-B I E

g

5019 1 & AGAF 249 AMA wakE vehd A}
+ Table 591 A|A8FT. BFol= Alet A5 Labito] 46.2-
464%= vlszoolon, F Folli= 37.9%2 AE et 4
HE AFol9] 7ho] o] HEsto] FHA z
= S7J3HA] 5F3IT Monoeneih2] 7 -¢-
of| A Akt 5 16.0%= THAE o H, FH Fol=332%= 5
7F=] Atk Polyene4ho] 73-9- Akt 2 25.3%0l| A Akt £ 37.7%
2 Z7ME 0, B o= 28 8% = AAE Qlck Tk AkE A
o] 23} k:monoeneAt:polyenekt H]£-0] 46:29:25%0] 4] Ak
5 46:16:38%= LFEfL) ARRE Hof| B3] AF=E & monoeneit-S
A= AL, polyeneil> S7He A o= Uepyton, SH &
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ofl+=38:33:29%& YEh 371X] B]&0] H|SSHA| UEFHT 2
3}AkEo]| A= palmitic acid (C16:0)7} 17-19%2 7H4 =7
EP o, th3- 9 2 myristic acid 4-5%, stearic acid (C18:0)
3-4%<= 0. 2 UERITh #5 0] o] 85 A HAE 24 of|A] Akt
A9 Z3PARS 46% P = o 7F 22 F A AR 38%E LY
Efgtom, AP S v 23k v 8-S Hol A 5 & haEE
P2 7t FL AE YERch BExsAAe] A9
St 7H] A pAE 24 9] A AR ThEA YERiT BF
o] 9] AZFEA | gt AIgHH 0 2= =7} wo] WhaE o] 9]
A oFof e} Aol H|waly] ojEpl o, 53] o] g ule
oAl === 7He] SFo] mlFo| B R AJE-S #A5H] flaliAl
= o5 W2 o HFolE AFH St T3 F A EoF st g
ofy L Hol qlolon, B AFANE V|22 o2 W A
TFARE0] HFofof T3k of 2] 7HA] PR B o gk A
£ 3t HFE AFshe oUES B2 ZF g X5
L o] 85h= AvRbEol| A Kok Aksial o w2 AR} Al
wglom™ gt
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