Korean J. Malacol. 32(4): 269-277 2016
http://dx.doi.org/10.9710/kjm.2016.32.4.269

Aot 3ujA) F (Crassostrea gigas) & ARHE AL,
olu| A, A ukAF 2 ZelzA gk W)

S| = == = 1 =
golE, SHEH, 5gY, il
RLMDEA NASMGTL, IDYSLDEE SSHLEMATL
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ABSTRACT

We examined the seasonal variation of the proximate, amino acid, fatty acid composition and glycogen contents of
triploid Pacific oyster cultured in western coastal waters of Korea in 2015. The specimens were collected in
February, May, August and November from off-bottom farming site. The lipid content was the highest in winter
season (February, 2.10 + 0.06 %), the protein content was the highest in autumn season (November, 9.09 *
0.04%) while the moisture and ash content was the highest in summer season (August, 86.00 + 0.12% and 2.67 +
0.03%, respectively). The total amino acid contents was the highest in winter season (1,011.5 mg / 100 g),
decreased gradually and was the lowest in summer season (486.7 mg / 100 g). The total amino acid composition
was dominated by taurine, aspartic acid, glutamic acid, glycine and alanine. In the fatty acid composition, the two
fatty acids, eicosapentaenoic acid and docosahexaenoic acid, which comprised that as much as 50% of the total
fatty acid contents, were dominated during all season. The glycogen content was the highest in summer season
(1.26 £ 0.03 g/ 100 g) although it was stable during the other season with the range of 0.69 + 0.04-0.86 + 0.01 g /
100 g. Taken together, these results suggest that triploid pacific oysters have high commercial value not only in
winter season but in summer season because they do not spawn and have high contents of glycogen comparing
with those of diploid oyster in this period.
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Al 2 ofA2 200890 =915 7|ER A, Holzo] obd A
HE e FUE el Y Aoz AR AA ¢
o %o A3t Aaksl WrHelch (Lim ef al., 2011).
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X,

Ful2 Qs Aok Z Al AAACE 248 Ao A%
T gk wa Asiere] 494 o R A
= "e® =429 39)A (triploid) TS o]&-sk
It} (Beaumont et al., 1991). =& o= & 3uljA] A4t

GRAZE] SA] (polar body) WE= AASHAY AUnt 2
iAo} 4uiA S wufete] Yiksk= W ol Stk (Stanley
et al., 1981; Beaumont et al., 1991). &3] 384 &2 &
o] BH2 qole] AR ARl 2255 oAS
AR ASTeRA ik 2ol Zol W)o) Wk A}
7 HA-o] $3 Zlo 7 deA it} (Allen and Downing,
1986; Nell et al., 1994: Jeung et al., 2016).

ARt o 2 F& A<y 3 Aol A= Qe XA
2 AR1Q 5897k 498k ol Aol Th AR

o7 4d2A glen (Delaporte et al., 2006; Malet et
al., 2006), 4| 2 &4] FA] 7] o]F 10helA o] &3l
2-39| AF=Ee] 9t} Kim et al., 2009; Kim et al.,
2014). =°] A= AF7] BE AA Hstel dste] 24
Azl 24 Wzl ek A7 wWol o]FeolA gle
(Urrutia et al., 2001; Saucedo et al., 2002; Ngo et al.,
2006; Li et al., 2006; Dridi et al., 2007; Kim et al.,
2014), ut 28] A3t AF-So] dhiFolm 3ujAl el
et A 7Y fle ARl ole & A= ey} A
sjokell A Al oFAlo g AAbE I Q)= 3ufA] =9 b
AR, ol 24, SRR Y] AAHIE Ak
71E2] odnt 2vfA] =5 oo ® & A7t HlaE F3 3
A 2o QoFA 7|xARE AASkLA} stk
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1. A=

A =2 F Eliek oW AHAE Aol (Fig. 1)
oA A ok T2 MAES AEE (20159 29
59, 89, 119 2 301404 Azsigieh. AR Ans 93
Az AgAR gkl 2] (L, 2, 2 mm) 9 %
F (AFH, 55 o) & A5 F condition indexE ¥4
stk 271 #ojyoAe|# 2 (cd-20CPX, Mitutoyo
Corp., Japan) &, 5% HAA< (HH320, Ohaus Corp.,
USA) 2 2548 EAAE7LR] &Asigon] AARz4
Aol U SFF] MEEE AESGD
condition index (CI) + Lawrence and Geoffrey (1982)
o el e SAsseh QA 9 slAe Ax s
Lutz et al. (1980) ¢ #HE F83}e] 80T dry oven
(MOV-2125, Sanyo, Japan) °ll4 48-72A17F &<t AA gt
Tl & wriA] A7) F FAsSI
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Fig. 1. Sampling station of triploid Pacific oyster cultured in
Taean.

Condition index (CI) =
Ax25F (9)

AAE AxFF (g) x 100 /

, RUMIAL semimicro-Kjeldhal
%%Hﬂé 2AMFE Soxhlety 12| x3]3-& 7As|ggo s
é.

3. 2] el 1t 24

frefo| At EAE 93 AR AAZE Al 20%
trichloroacetic acid (TCA) & £3 7}s}o] mul (104) %
A (3,000 rpm, 10) & AAE oS A5d 5 ARE
ol Zv)7)el Hatk F, oHZ (ester) = TCA AIA 4 4
3] wkEska s5ete] Alxsigick AA gt A&+ Lithium
citrate buffer (pH 2.2) 2 AL3F v olw| Al A5 #4
7] (Biochrom 20, Pharmacia Biotech., England) & #&F
A skel

1 04}% Bligh and Dyer (1959) <] ®hfe] wje} x| &)
2 AAS 2231, AOCS Official Method (AOCS,
1990) o we} A3 2 methyl esterst A7] thE,
iso-octanes A7 A|WARE EE]A]7#  Supeleowax-320
capillary column (Supeco Japan Ltd., Japan) ©] A=l
GC (GC-17A, Shimadzu Co., Japan) & ¥+A3}5ic}. 7} A
WAkS R 5EA3 retention time H¥|Z 2 equivalent
chain length®§ 2.2 FA3}3ic}
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Fig. 2. Seasonal variation of shell height, shell length, total weight and body weight of triploid oyster. Values are
the mean * SE. Different superscripts are significant differences by Tukey test (P < 0.05).

5. 3¢ 24 ¥4

Ze)ZA 3 A7 0.5 goll 30% KOH 5 mLE *7}38}
o 95 TollA 2087t §9 ¥ NayS0, £3-8- 0.5 mLe}
ethanol 5 mLE #7}3}e] 95ColA thA] 1587 T893 &
A (1,259 g, 10 min) itk AAEeE HAd=e 2
mL2] deionized water®} 2.5 mL2] ethanolS A 7}3}
AEE] (1,259 g, 10 min) ¥, 5 M %2 HCl 2 mL& 3
7y} AEsiA1Z] v 0.5 M 5%2] NaOH o2 F3}
3to] 50 mLE 83t Almdor ARgslgict Aggd 5
mLel] 0.2% anthron-sulfate solutione 10 mL A7}3}z
95CellA 1087 F% F 978t BddEA (UV
mini-1240, Shimadzu, Tokyo, Japan)E ©]-83}%] 620 nm
o4 E@w= 2459 (Click and Engin, 2005). 25
7 3L glucosed FFEA® AT A FAlol wet =
Aslolom, Fe2Al AZAS 0.95 F3te] AXleisich

=
o,

o
oft

-]
._‘,__A_;]'

AATNE BT JF + FF 92 JeRglen SPSS

e

10.1K (Michigan Avenue, Chicago, IL, USA) & A}-8-3}o]
ANOVA test A ¥ 95 % AlZE]FolA Tukey's test®
B2t s ARSI

2

1. QA 324 2 condition index2] A4 ¥ 3}

AR 3ulA] Fo] AAE (24, 5%, 84, 1149) 24, &
I, AZF, §F% A8 49 (Fig. 2) 2%, 41, AFL A
Az Bl Aol Ho|x] gk Zale 11549 +
2.30-120.93 £ 2.24 mm, 24 64.11 + 1.34-66.72 *
1.47 mm 282 AFE 137.94 + 4.67-151.56 + 6.35 g2
1S Yeplcl §5352 29 14.93 + 1.29 g 23l ¥
897HA] HAAH e 7 Fhasle] 13.10 + 0.88 g9 HApe B
ol ¥ 114eflE 19.50 + 1.17 go 7 kAl A]7]9f B8] #-2
g izt YeEkdlc (P < 0.05).

ol MAES] AT AFHF AAFAF 2 CIe] A=4
sl 1190 2% Hughks Yebdot (Fig. 3). §2% 2
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Fig. 3. Seasonal variation of meat dry weight, fatness, condition index of triploid oyster. Values are the mean + SE. Different
superscripts are significant differences by Tukey test (P < 0.05).

Table 1. Seasonal variation of the proximate composition of triploid oyster. Values are the mean + SE. Different superscripts are

significant differences by Tukey test (P < 0.05)

Month Moisture (%) Lipid (%) Protein (%) Ash (%)
Feb. 82.43 + 0.34° 2.10 + 0.06% 8.87 + 0.02* 2.37 + 0.032
May 83.17 + 0.19% 1.73 + 0.03" 8.58 + 0.04" 2.57 + 0.03"
Aug. 86.00 = 0.12 1.25 + 0.03° 8.03 + 0.05° 2.67 + 0.03"
Nov. 80.73 + 0.35° 1.98 + 0.02° 9.09 + 0.04¢ 2.32 + 0.04°

ZFeko 996 2.30 + 0.25 g2 ol T 8Y7lx] AXAo = 7
Zslclrl 11960 3.75 + 0.29 go & A Al7]e)] w3l -ol&t
Hzke Yelich (P < 0.05). ®3F A F-A]5=9} CLe] AAH
glof| glelM = ole} AR 8ol 247t & A7) (8.99 + 0.44,
1.76 £ 0.15) & B33, 119)] o A)7]e]] nlsl] f2)at &
ZF (14.13 + 0.75, 4.44 + 0.25) = YeERIT} (P < 0.05)

2. 4t £ st

AR 3ulA] 2o AR W3E 24 27} (Table 1),
FF-2 290 82.43 + 0.34 %= YEWIL o|F 8U7kA] A%
Aoz Z7)sle] 86.00 + 0.12 %E Hhzks et (P <
0.05). ©]% 11€E 80.73 + 0.35%% ThE A|7]ol| Bl&) &
o3t HAzkS Yelit} (80.73 + 0.35 %, P < 0.05). Xthy
A alEe ALH & 2Ry thar 2o A el
o}, 24 299 2,10 + 0.06 %2 HFk (P < 0.05) <
13l & 8Y7kA] A&A o7 7hrsle] 1.25 + 0.03 %] i
& (P < 0.05) = Yebd F 1190 o] S71815AT (1.98 +
0.02 %). ZEhAL 296 8.87 + 0.02%= el = 847}
A A&A o7 7hasle] 8.03 + 0.05 %2 HAiZ (P < 0.05)
< Hgon 11¥94E 9.09 + 0.04%% T2 A7]ol uls) &

oJ&k Hizks Jelch (9.09 + 0.04 %, P < 0.05). £33
< 29 2.37 £ 0.03 %5 Yeb F 8974 A &HoR F
7ste] 2] g Hoizkal 2.67 + 0.03 % (P < 0.05) = vehdl
°o]F 11¥ell 2.32 + 0.04 %2 A8l

3. 24 w3}

3ux] ZFo Fo AR 205 (n-3), 16:0, 22:6 (n-3),
18:0, 18:1 (n-9) T°| A=, 1 74 wE2 Fedl
b (polyunsaturats), *3M} (saturates) B F:olAak
(monoenes)?] =07 1=t} (Table 2). AA #H3}e o}
S AR I O A7l Bl EElake 114 (58.16
%) oll, E3P 8¢ (37.78 %) o 7P =gkow ®i- Ak
84 (6.12 %) ° 71 VAl vehyteh 3 n-3A1d0] 1EE
F3pAakel 20:5 (n-3) £ 54 (30.08 %) ol 7 ¥k 8
4 (26.19 %) ° 7P 2 & veRch 22:6 (n-3) & ¢}
2 A7)ellE FE3 2lo)7} giglon) 84 21.61 %® 7
=2 3E vk

4. freEjon| At 24 o FE| 24 W3}

Al Fo] F& oln|:Ak taurine, glutamic acid,
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Table 2. Seasonal variation of the total fatty acid composition of triploid oyster

Ratio  of fatty acid (%)

Fatty acid Feb. May Aug. Nov.
14:0 2.61 2.61 1.97 2.43
15:0 1.19 0.96 0.96 1.00
16:0 21.73 21.21 21.28 21.07
17:0 2.64 2.81 2.97 2.69
18:0 4.92 5.34 7.21 5.16
20:0 0.10 0.12 0.09 0.10
22:0 0.11 0.09 0.10 0.16
23:0 2.48 1.98 3.11 1.91
24:0 0.11 0.09 0.09 0.15

>lSaturates 35.89 35.21 37.78 34.67
16:1 2.73 2.96 2.37 2.85

18:1n-9c 4.55 4.85 3.45 4.01
20:1n-9 0.27 0.27 0.24 0.20
22:1n-9 0.07 0.05 0.06 0.13

>Monoenes 7.62 8.13 6.12 7.19

18:2n-6¢ 1.96 1.59 3.86 2.09
18:3n-3 3.01 2.79 2.19 3.16
20:2 2.44 2.26 1.93 2.85
20:3n-6 0.15 0.17 0.14 0.22
20:3n-3 0.08 0.06 0.06 0.17
22:2 0.50 0.19 0.13 0.54
20:5n-3 28.89 30.08 26.19 29.16
22:6n-3 19.47 19.53 21.61 19.97
>Polyenes 56.5 56.67 56.11 58.16

aspartic acid, glycine, alanine 5°% ¥4 ¢lt} (Table 3).
o] Z, taurineo| 7P =2 vl&R Jepton, 89 324.3
mg/100 g2 7 ATk B v 2490| 465.5 mg / 100 g2

1.6
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1.2
1.0
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Glycogen content (g/100 g)
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Month

Fig. 4. Seasonal variation of glycogen contents of triploid
oyster. Values are the mean + SE. Different superscripts
are significant differences by Tukey test (P < 0.05).

gk Jehigleh. Glutamic acid® 8€e]l 32.7 mg /
100 g©] A=} 290 142.1 mg / 100 g 1S 1}
ERit}. Aspartic acid, proline, glycine 5-2] A3} HA] 8
Aol] HATS Jepl v 290 Huaeks Jeliich

Al o] FE2A FEE AAER 0.69 £ 0.04-1.26 +
0.03 g /100 g°] M5 Hlom, frefoln]wat x4 Hsle}
Al 24 7P W 3k B9l ¥ 89 Hups

el (Fig. 4).
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S Sl 4 3o ek 3 2o §5o] o
w3 e (119 o M w2
o 7% AxFL, AAYAS 9 Cle WiE §5
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Table 3. Seasonal variation of free amino acids contents (mg /100 g) of triploid oyster

Month
Amino acid

Feb. May Aug. Now.
1 Phosphoserine 0.0 0.0 0.0 0.0
2 Taurine 465.5 333.0 324.3 360.0
3 Phospho ethanol amine 0.0 0.0 0.0 0.0
4 Urea 0.0 0.0 0.0 0.0
5 Aspartic acid 73.5 40.8 23.9 52.4
6 Hydroxy proline 2.6 0.4 0.0 0.0
7 Threonine 0.0 3.1 3.1 4.7
8 Serine 19.5 16.1 15.3 8.4
9 Glutamic acid 142.1 43.9 32.7 55.2
10 Sarcosine 0.0 0.0 0.0 0.0
11 A-amino adipic acid 1.4 0.8 1.4 1.4
12 Proline 90.7 3.4 1.9 14.0
13 Glycine 73.9 18.4 12.0 21.3
14 Alanine 65.9 23.0 28.8 27.1
15 Cituline 0.0 0.0 0.0 0.0
16 a-amino-n-butyric acid 0.0 1.0 0.9 1.2
17 Valine 2.0 3.7 4.0 3.2
18 Cystine 0.0 0.0 0.0 0.0
19 Methionine 0.7 1.7 1.5 1.1
20 Cystathionine 0.0 0.0 0.0 0.0
21 Isoleucine 1.3 1.5 1.7 1.4
22 Leucine 2.4 2.4 2.5 2.0
23 Tyrosine 1.3 1.5 1.5 1.3
24 Phenylalanine 1.0 1.7 1.8 1.2
25 B-alanine 25.8 4.2 1.6 3.3
26 B-aninoisobutyricacid 1.6 0.2 0.5 0.1
27 7 -amino-n-butyricacid 4.8 1.1 0.1 0.2
28 Ethanol amine 0.0 1.1 0.6 0.0
29 Hydroxyllysine 0.0 0.0 0.0 0.0
30 Ornithine 4.7 3.4 1.6 1.7
31 Lysine 6.4 6.5 6.6 5.2
32 1-methylhistidine 0.0 0.0 0.0 0.0
33 Histidine 0.7 1.0 1.9 1.3
34 3-methylhistidine 0.0 0.0 0.0 0.0
35 Anserine 0.0 0.0 0.0 0.0
36 Carnosine 0.0 0.0 0.0 0.0
37 Arginine 23.7 13.6 16.5 18.2

H 11¥4 29 S5 59.9.1 g9 HYS Yty ro
o] gt} (Lee et al., 2012). T3+ AR} AebatolA] A

9 29 AF §FFS

7191 749l Hxghg

5.86-10.26 g2 HS|E B3l A
el & i) Frlsle] ARt A=

104, AR=kitelAE o]53l 24l Huigts vehdlon vt

= g4 olg} ARt A bt (Kim et al., 2014).

Aastel] B Al Fo) g Asfel A ot
B9 M Eghon, el MY e

3] nlE

Aoz Fl=gick. A} i Ale] u]g-2- o] e} nief Ao
2 o FAe] 7P oo, Ak vl ALA a2y o
AL 7EA P B& Zlo R =gt dubdew o
AL 2o As BANA ARz Zgst 53] 4ketr]ol
7k Zle g Haso] glow, Ak AL weka} Ak
ghell 7]osbr] witoll A5l 543] Fadria deA 9l
t} (Barber and Blake, 1981; Jeong et al., 1999; Dridi et
al., 2007). o= =9 A2 4Rl 54.949 Alo]ol| AA|

19

7

A
1]
1
1}
1l
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ul Akt 7peak 2 oolel@l= 9] Cork Harbourdll 4] 2w)
Al Fel A ZF A v)go] A FA1% AiAE B
o] 9lt} (Linehan et al., 1999; Kim et al., 2009; Kim et
al., 2014). ZLev}; 3ulA] =] A9 23] o]FAel| i
vlgo] Hagks v, o= 3uliA Ao wE £l
2 Ql3l) AR S Sl 7]elgt Aor A=) gt
Jeung et al., (2016) °l 231 3uljA] 22| WA 54 Ao
A Ak 2] ekgrot oA Aol A AN 2] A S
Ao] Eel®l Aaz v]Fojrol YAAE ko] wE FA T
Ake] 37} ole Ao w AR 35 A7E T3l 7ok
g Rrolo),

dutdo g stsEols b 2079k n-34|2 1=
B3] B s Aol Ao, olelshie] 7
DHA (22:6 n-3) ¢} EPA (20:5 n-3) 2] £A0]7} & &4
vepdit} (Jeong et al., 1999). ¥ A2z} 3ullA] oAM=
RPAS} DHAZL 8 ARke 2 aslo] AFeta /13
b saEe 80T 4 otk e AL s Pl
EPAL ool H43t vehilort DHAS Helike el
o 712 ool 2E hgeR @ A 24 WAL
EPAS} DHA R k1719l o534 2 a3ks, 45719 B4
o Huligks veplon o= AAAE dide] i AlZute
TFx9} 75 DHAZ} #-4-3l= A2 oefA 9lt} (Dirdi et
al., 2007). 84°l 3vjx] 2] DHA o] &7 FAHE 2
3} 94 1A WL B} o] Bl whE AAAT B
4 o] &) Aoz ke, Tel} EPAS) AAstol
= ouAlel el AREste AR AT e

FAkE e ghell fofshs F2 fre]opr| ik e 2+ aspartic
acid, glutamic acid, proline, glycine, alanine 5] 215
o] 3t} (Park et al., 2000). ¥ o)A 3ujA] 22 A&E
Feofu] At B4 A3} aspartic acide} glutamic acid Z5
5ol tha Fhaste] 8ol HAAE vehdl §, thA] 1149
A 297 2| S7skele) 53] Ak duks 25k
glutamic acid®] ¥ 2499 142.1 mg /100 g Z 8 A
B9) 3% 32.7 mg /100 goll v]sf 4.3v) S5k oz B
At webA 3ulA =] A5, AEA ARk 3k de
SRR £ JssATE B5AQl SHolAME AEA
g3t zo] Y AETRIF w5 Ale® shd=Enh ®3k 25
oA kel A= o] gl ofn| Akl histidine % 89
ol 7V =1z 290 7P wol 24 Ak 3uiA| =o] 35
Hog o $53 7o A7,

FelmAe Bsl Sz S SR et
of oz FHel T3 JTE dh= AR Haso] glo
o, A7) S2tellE Ao S| Ale] 4nE 1 Akgdy] o] %
Al Aol 4= Aoz dHA Qltk (Ruiz et dl,

o o mr

o <y
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1992; Mathieu and Lubet, 1993; Dridi et al., 2007). &
A2, 3 Zo S e oAl 8Ye Hugt
+ eldlen o= dut 2uA|e} 2] 3uljA] 22 ARk 3}
A b= B0 E Qs ARty)ol Aol £8EE oA E 3
aslete FERA o] w4 FAEE ez Ad=E
Kim et al., 2014). 38 29 FFIE2 AAA 73 &
Qsjo] Zelmal o] AAAe] Teea o et A
o] & 7lez® 9d#A it} (Heude-Berthelin, 2000;
Heude-Berthelin et al., 2001). & 7ol A< 304 =
o] 4 22Ed- o AEEEAE T 24 ¢
A A7 A7t 9ol gk deploy o= w
o WE RAog RurFe 9t} (Kim et al., 2014). E3F
= AL AV F FEEI. o FF AEEHIE T 24
RBAZ] 7 & A7IE 49E YElston 99 o] Fe
w7tk webA 3uiA 22 BATE A5 SE
Ho| A e} 7| AbstelA] oz <l AW S ZA 5
o] w5~ 2hiks] A Y= 1 99 o] F 3k Holx <l 4
= ZelFAlo] A Eafste] ouAfer AMgske 2o

AyZ=c)

© o

I e A o [ F e

719l S}5 A% &2 DHASH S2|2A& EskaL glof 2n)
Aot o] AL opz} AFHAx Gk
g 7oz gel= gl

2 o

2 A7 20154 Syl AslekelA kA=l 3uliAl =
o] AWM, AL, opu| Al 24 W FE|2 Al ke A
A WHskE zARlGlY A R ASA TP 3o
(29, 2.10 + 0.06 %), TNA e 7156 (114, 9.09 =
0.04 %) oA 71 =3 87 32 54 (84, 86.00
+0.12 % % 2.67 = 0.03 %) ol 7FF Egke}. Folw]xAt 3
2o 78 (1,011.5 mg/100 g) ol 718 =9kw, AxEdew
Frastel o4l 7P Wkt (486.7 mg/100 g). ofv] Ak
FA]& taurine, aspartic acid, glutamic acid, glycine %
alanine £°] F& oju|xAte g REAFE QT AHkAl xAlof
A A AAE gFFe] 50 % o)E AR B AWARE EPA
o} DHA® Eel=lgley. 282 72 54 7 =
gkem (1.26 + 0.03 g /100 g), T2 A]7]elE= 0.69 +
0.04-0.86 + 0.01 g /100 g M= LA d=F& Bk
olake] AxE E3te| B o, 3uiA| F2 B E Faf A
T 3R] ot AFA ] B A gheFo] zol AL o}
Yel AFA-elx AA 7H7E w2 Ao E FEelFgich

o
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