832 4 A B} 81 9] X|

Korean Journal of Fisheries and Aquatic Sciences

Original Article

Kor J Fish Aquat Sci 47(6),713-718,2014

KFAS

gh=2] 47(6), 713-718, 2014

UBIo} - UL - HiRlS - 227 - M - uTHte - UK
Sl AtTLstel AlZoH D}

Seasonal Variation in the Proximate Composition, pH and Glycogen
Content of Oysters Crassostrea gigas Collected in Geoje and Jaran Bay
in Korea

Min A Kim, Kil Bo Shim*, Jae Sung Park, Eun Gyoung Oh, Soon Bum Shin, Kunbawui Park and
Chi Won Lim

Food and Safety Research Division, National Fisheries Research and Development Institute, Busan 619-705, Korea

The seasonal variation in the proximate composition, pH, and glycogen contents of oysters Crassostrea gigas col-
lected in Geoje and Jaran Bays on the southern coast of Korea was studied between March 2012 and February 2013.
In the Geoje Bay oysters, the moisture content was 77.49-81.50 g/100 g, lipids ranged between 1.22 and 2.47 g/100
g, proteins between 9.46 and 13.11 g/100 g, and ash between 1.88 and 2.58 g/100 g. In the Jaran Bay oysters, the
moisture content was 74.22-82.05 g/100 g, lipids comprised 1.32-2.37 g/100 g, proteins 9.19-13.35 g/100 g, and ash
1.96-2.45 g/100 g. The moisture content was highest in October and January in Geoje and Jaran Bay, respectively,
and tended to increase from July until September. The highest protein levels occurred in August in both bays, which
coincided with the timing of oocyte maturation, and then decreased at the beginning of total spawning. The highest
lipid levels occurred in April in Geoje Bay, and February in Jaran Bay. The glycogen content was 0.40-2.28 g/100 g in
Geoje Bay, and 0.61-3.53 g/100 g in Jaran Bay, and was highest in February and decreased from March onwards. The
lowest glycogen content occurred in September and then increased from October onwards. The pH ranged between
6.29 and 6.48, and 6.32 and 6.59, for Geoje and Jaran Bay, respectively, and was highest in February.
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gasye- AYAkEaL 714 of| QlofAl 7 F 8.7k oA FE9] st
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Syt A Z2 1897 Ahitol A AL FAlEleH,
19604 o] HE AP FAH o2 Ao o] d
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20| AESH RS thre 77} SaEoigte.
o5 AT 23} 3 71l doysty hAlet BAEA
9] 3+ (Okuzumi et al., 1979; Murata and Sakaguchi, 1986;
Jeong et al., 1991; Kang et al., 2010), 712|311 A8
{8 AR B85h7] Y5t AR E SEE L 9O (Lee et al,
2012), A o] w}-2 FF/d2E] Aok, Atk 2 ut o Ald A A
3 k2 oJepAate] 2jolof Bk o ulHl g A gl Et
A AT 8571 A dhaliol A Ade AAsL 244
S Eoto] maxul ol A i Qlck. o ¢FIS =&
$E317] gloto] Agol AEE W5H7} @ pHE ol §in),
AA d=ato] o] §5= =9 pHe Al7]4 22 2o 7} Q)
THSon et al., 2014).

2ol oLt 2 Alao] 90% A5k A Ao
AR} ARt A f 37t =2 A, pH, =227 ¢
o] 2 viske 2Afstol A7), AHA S, ek ol w2
s A E WSS ZAIA slolnt. olele AT AT
A2 0] FoFshd 7| 2Ap it of et A S A H 2 o] 85
£ pH 59| 7| 24224 2857 shirh

o

=

HE W

H=

= AEe AE TIA E

A Ahat ol A 7)ol So ' Qo] AlmE hEst

A Hgk 692 AlQ)star v A F st om(Fig. 1), AF $ &

°-5 A9 YA Z AFAZ Qdlsto] A|R 2 ARSI
<

YHE 28 AA L AASL AZ A 2SS Esgon, Y
A& O] B4 5 8| AA & S-S S75tSArh(Fig. 2).

FEE AT, R3E2 A FEP, 2
Kjeldahl ZAA=, ZAW-LS Soxhlet =&Yo7 =
THAOAC, 1995). pHi= A2 3 g& 222 |0H] 5= 5 3]4]5}
o] 43} A]71 3, pH meter (Orion 3 star, Thermo Scientific
Inc., USA)Z =4 5}git}.

Glycogen &3

Glycogen#-2 A= 0.5 goll 30% KOH 5 mLE %7}s}o]
95T ol A 2087+ F83lal 3} Na,SO, 89 0.5 mL2} etha-
nol 5 mLE 37}sto] 95C oA thA] 1587 555 5 eilE
2](1,259 g, 10 min) sttt A=) 2 mL go] 2422} 2.5 mL
ethanol & 7FskaL 4HE](1,259 g, 10 min) ¥, 5 M HCI
2 mL 91 9H45] =01 Tk 0.5 M NaOHE £3}3}0] 50 mL
2 gsto] AlmA o ARSIt AR89 5 mLof 0.2%
anthron-sulfate solutione 10 mLE 7}5}3L 95C oA 1057t
% & dztolo] E¥FEA(UV mini-1240, Shimadzu, Ja-
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Fig. 1. Sampling station of oysters Crassostrea gigas collected in
Geoje and Jaran bay on the southern coast of Korea.
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Fig. 2. The seasonal variation of weight of shucked oysters

Crassostrea gigas collected in Geoje bay on the southern coast of
Korea.
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o i 2 kg oo, 7-10€9] 81.11 g/100 g2 Z7lshi et
T 1710] ©.01A] . AR LA = AR > °
range test= Hw-7+2] §-2]41(P<0.05)% 74 5FtH(Steel and T 18R] olAle S Helth Al Jeie 2o] 2

fome. R0 Bgere 39o] 7P Woro} 745 Z715Hrkh 1095
Za Y o B WolAls AL ehilc At 2o suae 39
of 7422 ¢/100 g0 & Ud 714} W& FfS BT, 7-8Y0]
=9 5 H dutdE 81.27 g/100 g0 & Z7}5tATi7} 9UEE Zhashs AFS 1
Ak
1 =)= - —= AT
AR Apgtgtol| A i F e =5 BHAlsto] U= o] TR A 35 Sk 2 390 1.96 g/100 g W 3HFS B9l

w5 H, AA el A] A FHEE 22 5.86-10.26 go] 3101, THo|
7P S 5.86 go| $lth(Fig. 2). BH, 10937} 2 0] 242} 10.26
g, 10.14 g© & 7P FFo] wokth. Aeitol| A AF g w2
3.45-15.03 go|glom, 7ol 7h wokon, 2o 7P =9k
tHFig. 2). A A Aol mh2 do] S YR Zpo| 7} 99l
L, 74 o] Hnte X|&2 0 7 Frhsto] 2o A et Lro F1EES Holom 5YHE Zrlalo] 82

Uigich 1195 o|Ea| 29 71R) = zehuto] AR atol A 22 7;; iiiig?ti :_EJ;E_] 57Fsto] 84of| 13.35 /100 g
gt 4o Sl o woko, 79N H 1097H]= A

o
], 9 2.18-2.45 g/100 g & & I 2}o] 2 Ho|x 7]
Ak 22 T3 790f| 1.88 /100 go. 2 W2 kS B oLt
A 2.18-2.58 g/100 g & Apetytal 2 2po| & vehfA] o

Table 1. The seasonal variation of proximate composition of oysters Crassostrea gigas collected in Geoje and Jaran bay on the southern
coast of Korea

Area Month Moisture (g/100 g) Lipid (g/100 g) Protein (g/100 g) Ash (g/100 g)
Geoje bay Jan. 80.3840.33¢" 2.15+0.38° 9.6940.20° 2.2940.29%°
Feb. 80.33+0.08°2 2.19+0.00 9.66£0.25° 2.5810.042
Mar. 77.4910.07f 2.27+0.04z8kc 11.06£0.03 2.18+0.13%
Apr. 78.70+0.20¢ 2.47+0.012 10.34+0.04¢ 2.14+0.05«
May 77.83+0.29° 2.41+0.10% 10.78+0.28 2.33+0.03%c
Jul. 81.18+0.14% 1.341£0.09° 11.2810.44° 1.88+0.18¢
Aug. 81.18+1.012 1.22+0.12¢ 13.11£0.482 2.52+0.032
Sep. 80.5910.28 1.63£0.04¢ 11.38+0.07° 2.36+0.19%°
Oct. 81.5040.242 1.60+0.04¢ 9.87+0.26° 2.2940.29%°
Nov. 78.2510.14% 2.10£0.19° 10.450.31¢ 2.4740.09%
Dec. 80.02+0.39° 1.61+0.08¢ 9.46£0.30° 2.32+0.08%°
Jaran bay Jan. 82.05+0.222 1.68+0.28¢°% 9.29+0.46° 2.26+0.272
Feb. 77.0210.11° 2.37+0.042 9.2440.09¢ 2.25+0.15°
Mar. 74.22+0.409 2.2840.01% 9.9940.01< 1.96+0.07°
Apr. 80.20£0.13¢ 1.56+0.01%" 9.1940.07¢ 2.34+0.03°
May 75.4010.27" 2.26+0.012 10.8410.12° 2.44+0.10°
Jul. 81.35+0.06° 1.32£0.02" 12.95+0.672 2.1840.18%
Aug. 81.20£0.17° 1.47+0.05% 13.35+0.35° 2.45+0.022
Sep. 79.6610.71¢ 1.82+0.39¢%f 11.24+0.51° 2.40+0.142
Oct. 78.45x0.24° 2.07+0.08° 10.12+0.85° 2.2610.272
Nov. 77.330.05' 2.12+0.0820c 9.98+0.10< 2.44+0.082
Dec. 81.14+0.25° 1.94+0.08 9.65+0.38 2.2510.042

'means£S.D. 2Means with different superscript of columns are significantly different by Duncan's multiple range test (P<0.05).
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9.46 g/100 g© &2 7P W2 ks Wl on, 3R E S7tst
o] o] 13.11 g/100 g & = ki b2 AA| vkt Aetit =
W 3o 7 =7 UEbsth Al | 2 R 59-94Y Ao]
AA G} 2 22 8 of| okl geFo] 7H A UrERyt
o, 9L E] A A 3] ZAslE A 02 YERY It Barber and
Blake (1981)2 ©Hiizlo] 0] A< 2 Fofl ol || A1
SR ZAgE, 53] Algto] dojib= Al7u Euk= A7)l
7t AR vehdtial BHarskgl o, A 29| A5
Q1 7-8of| Tl Al Jtefo] F7tel= A 02 Hagh Aute} fA
3t AgES Ye 9 chKim et al., 2009).

ZAH} gl 749 Apehut o] 7o 1.32 g/100 g& & 7}
2 S Koo, 8UFE A4 3] F7tsto] 29 2.37
g/100 g0 & 7P =2 FHkS Bl o, AAN =2] 4¢84
o] 1.22 g/100 g 2 7P W2 gk B gl om, ARttt 2
= B%E HolW 49 247 /100 go 2 7MY w2 e
R Qlet. AR O 2 ofFf= IS Eo] Altr]of HAAE
Hol=d], o] A2 4|40 WS Q8 I5A| o] AnE)|
w0 2 el ti(Jeong et al., 11998a, 1998b, 1998¢). ESH
Jeong et al. (1999)2 %2 9] gtefo] 8L of| KA A& Bl AL
o] A|7]of| ThalZ] ghefo] F7tel= A o8 Kol x| & o] Alghs
7E A A A e Abedo]] 7]0f8h7] w22l Al ® UEte
o, 2 Ato] Ao} v] =gt H S e it

Lee et al. (2012)2 =9] 453 76.7-82.2%, 3£ 1.0-
2.0%, ZA% 0.3-0.9%, =T 8.1-10.5%%2 H i1}l o,
2 AtAukel vlarske] R} 3] 22 Hlestglon, 2
A bkt 2ok SRR = eyt 7 et A Thol| A
= 9] 4E3EFo] 80.07+0.4%, 3)E 1.0+0.1%, A
0.3+£0.1%, =Tl 8.1 +0.4%= Ri1skal 3} tH(Hwang et
al., 2013). o] E3F RGeS v|SesHA YebaL, 3lE, 24
W obeFa) 2okl SRR A UrEbsiTh A FH A ol e =9
A U bk vl g A kol it

i O

pH H3t

= 59 pH ¥3k= 124 o] % F715to] 297H4] 6.48-6.59
THA] 7k, o] %o AA3| skl on, THol%o
ThA] S7FsESITh AFAL 7191 7ol 71 w2 ghel 6.29-6.32
ojglen, ool = tha F7hstal & ®skr} §lSIthFig. 3).
A7)0 W2 pHBISH= AL, 7FS, &, o o= won, ¥
I 6.29-6.590] %1 21, o]+= Gardner and Watts (1956)°1| 4] &+
2l A17]14 21 73k Blszskl v Bat pHELo] 6.02-6.381 T}
= O =2 gholqinh. v =W A2 kel A= pH 6.0-6.4
ojglon, & AFAel FAFHITHHwang et al., 2013; Lee
etal., 2012)

=9 pHe FE2 0l QlojA m$- 583t A2 o] &5
o, YRHA o 8 s F= o) Lt ok AR g Bk =

KA Zpol 7t ik 20 2 ool A Gl 1 91 Ak A

L

LRI - ] - gl

e

Thefl A 2ol AF e =< pH 6.59% 7P =7l bt om, 7
ol pH 6.322 7P S| UeRgt oLt 2] 2] Zpo| & HolA| &
YL A AT = SHA] pH 6,48 2€o 71 =7 vEbt e, 7
Hof pH 6.292 71 S7| WeRdth

Glycogen &t

7 AANE 9 Bt s ol A g 22| A% glycogen
3hef Wisk= 2471 0.40-2.28 ¢/100 g, 0.61-3.53 g/100 go] $ith.
AR 2] 9 3U0] 1.95 ¢/100 g0 &2 713 -8 g o}
ERf 9L, 790 0.40 g/100 g O & 713 W Fhake vl ¢l
th 3¢ o] & HAt Fol B AFS B oH 90U RE k=
Ao vepyron, Aeht 22 3k 390] 3.53 ¢/100 g &
7P 8 S UER AL, 70] 0.61 g/100 g2 7He v
< AEFE UEU ATh(Fig. 4). AA T ARt =2 G2 )
WSS W HRES RISl et o, ok Avtito] =
A Wbtk Kim et al. (2009a) 22|54 $252-5.6-13.3 mg/
g9l H9= vepgon 9ol 7 w2 S vrEh )ik

=o] FHrotal gl eerdhes o e ol =AY 3

48w g sh= Ao 2 defA Qlok(Yildizet al., 2011). & ¢
- Aol vl wstels wf S22l Tk A e 3
= HYlou 4k 997 2857l ghgo] WolHaL 1095
B ThA] S71oke A2 et ol A =9 - =

A A2 A S718H, w3 o Folle S ol &
7Fskal S22 57l ko] aghrhal deAf Q1AL Jeong etal,
(1999) T3k ke A= Tl ko] 78 we Al7]
Q1 8-9Uof WA Urepytom T ghako] A2 19ofl= g
SHe ghero] o o UERgT) E3F Ruiz et al. (1992)=
-2t P4 E 2ol AR Fe|lo] o] gHhal W arst
o] A 20| A7l 7-8of| Tl Aol F7letaL Aket]
Q1 9of 2|5l oeFo] A asdhs AR} v A2

=
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Fig. 3. The seasonal variation of pH of oysters Crassostrea gigas
collected in Geoje and Jaran bay on the southern coast of Korea.
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Fig. 4. The seasonal variation of glycogen content of oysters
Crassostrea gigas collected in Geoje and Jaran bay on the southern
coast of Korea.

2 ek Aol A A3 =9 glycogen gHego] AA|T
of| Al | F gt =l B|sto] thar =k om, 53] 21 3H o= 4
Gk 2ol 7 A giet
S-ejuhet el ot AANE B A ghatol A |7 =2 o 3fekA]
AR T =AY, 2T, glycogeno] Al7]of whE b0l E K
Gom, Zo] A7 ofsto] 22|} glycogen g 4t
%’\] 191 783t 8Yof| 714 W2 RhH, 2rhulE] gheEe o] A
710 78 =3kth T1E] AL ARRAL7] o] % F7bste] 1€t 29
of| 7} =Skt
=29 YFIET AFEEEL Y ARAE A EE,
chlorophyll a, b, ¢2} A k= W] H|5l= 02 A A
glem, glycogen §aF-S- chlorophyll a2} AF#Alo] =
i OPEV% Ak 3 2 A FEe S 5/ b= A
o2 dHA tHMitra et al., 2008). AFFA]7] o o H A
°J 0] X]HP slaFo] wol glycogens glucose = H-3l5}0] o 4|
Ho = ZEslA E o] AbhA|7] o] o] & Fheo] W2 o]f-o|th
Glycogen %231} 4]4]2] 9] chlorophyll a FHegat W g A
7} et FRFHN Y O HEAS AN Ao W2, 7
2 A9 ] chlorophyll a 4 FHFS 2.05 ug/L o|H,
A 7haRtoluf ekt vjste] We w2 H skl ot
(Lee etal., 2011, Park et al., 2002). 12|12 3¢5} 7-9Yof| T}
A7 Rt 57 =2 Ao 2 B35kt Chlorophyll a 5%
7} 52 Al7]€) glycogen 42 A I3t o L A Y 0= A}
S=7] wf 2ol FH R AH]o] ofgte] W ghgfolglom,
3ol Aol =2 chlorophyll a $HeFo]| 2]3}19] glycogen T5F
= Z7Veh= Aoz AR Et) HhH 2|9 # 0 2= chlorophyll
a ol S F= AL AJOoRRE FYE= E4et of
F H gado] A Aol gt Ao ' Hskal 9lo,

Fa Mt 717

U= AAREe] 2kghikEch chlorophyll
1%t glycogen S4]0] JFe =S
2 AlmEch

o] o] AakE T St = AAkEFo] 7MY w2
o AARE ApRhgkell A g 29| Eeke Ao 1
o, ARt 1090 7P =] Yepyton, 7-99 e Sttt
Zoh heEe 8o F A9 B 52 TR UEhfgloH,
Z A FHFE AAR 24, AFREE 49 ol 71 = A LrEksE
c}. pH ¥3h= A A gkt A2hgt 25 2 o)) 2 2498 e
“E} =827 kel Yk AATolA 3, ARk

120]| =A| Vrebton, kel shekuko) vl shgl on,

Aol Bisket fAFsHict.

At AL

AT YeAbEL1 9] x| Y(RP-2014-FS-024) 0.2 4=
e, ofof A= .

Jﬂr"‘l

References

AOAC. 1995. Official method of analysis of AOAC interna-
tional. 16th. Association of Official Analytical Chemistry,
Washington DC. U.S.A., 69-74.

Barber BJ and Black NJ.1981 Energy storage and utilization
in relation to gametogenesis in Argopecten irradians con-
centricus. J Exp Nar Biol Ecol 52, 121-134. http://dx.doi.
org/10.1016/0981(81)90031-9.

Cicik B and Engin K. 2005. The Effects of cadmium on levels
of glucose in serum and glycogen reserves in the liver and
muscle tissues of Cyprinus carpio. Turk J Vet Anim Sci 29,
113-117.

Delaporte M. Soudant P, Lambert C, Moal J, Pouvreau S and
Samain JF. 2006. Impact of food availability on energy
storage and defense related hemocyte parameters of the
Pacific oyster Crassostrea gigas during an experimental re-
productive cycle. Aquaculture 254, 571-582. http://dx.doi.
org/10.1016/j.aquaculture.2005.10.006.

FAO. 2014. The state of world fisheries and aquaculture 2014;
Opportunities and challenges. FAO Report, 1-223. Retrieved
from  http://www.ctknetwork.org/wp-content/documents/
pdf/FAO-State-of-World-Fisheries-and-Aquaculture-2014.
pdf on Dec. 8.

Gerdner EA and Watts BM. 1956. Correlation of pH and quality
of shucked Southern oysters. Com Fish Rev 18, 8-14.

Hwang SM and Oh KS. 2013. Food component characteristics
of Dendly Lamellated Oyster (Ostrea denselamellosa) in
Seomjin River. J Agri Life Sci 47,167-176.

Jeong BY, Choi BD and Lee JS. 1998a. Proximate composition,
cholesterol and a-tocopherol content in 72 species of Ko-
rean fish. J Kor Fish Soc 31, 160-167



718 7o} - AZn - g

Jeong BY, Choi BD Moon SK and Lee JS. 1998b. Fatty acid
composition of 72 species of Korean fish. J Fish Sci Tech
1, 129-146.

Jeong BY, Choi BD and Lee JS. 1998c. Seasonal variation in
proximate composition cholesterol and o-tocopherol con-
tent in 12 species of Korean. J Kor Fish Soc, 707-712.

Jeong BY, Moon SK, Jeoung WG and Lee JS. 1999. Changes in
proximate compositions of the Oysters (Crassostrea gigas)
cultured with Korean and Japanese spats. J Kor Fish Soc 32,
563-567.

Jeong JY, Ohshima T and Koizumi C. 1991. Changes in mo-
lecular species composotions of glycerophospholipids in
Japanese oyster Crassostrea gigas during frozen storage.
Biochem Physiol 1, 99-105.

Kang JY, Roh TH, Hwang SM, Kim YA, Choi JD and Oh KS.
2010. The precursors and flavor constituents of the cooked
oyster flavor. Kor J Fish Aquat Sci 43, 606-613. http://
dx.doi.org/10.5657/kfas.2010.43.6.606.

Kim CW, Kim EO, Jeong HD, Jung CG, Park MW and Son
SG. 2009. Variation of body composition and survival rate
according to spawning of Pacific Oyster (Crassostrea gigas)
in Gamak bay. J Kor Fish Soc 42, 481-486. http://dx.doi.
org/10.5657/kfas.2009.42.5.481.

Kim SK, Lee C, Kim YD, Qtae J, Lee JH, Park MW, Kim JW
and Seo HC. 2009. Histological and Biochemical analyses
on reproductive cycle of Gomphina melanaegis. ] Kor Fish
Soc 42, 41-47.

Korea Statistical Information Service (KSIS). 2014. Year of fish-
ery products. Retrieved from http://kosis. kr/statHtml/statH-
tml.do?orgld=101&tblId=DT 1EW0004&conn_path=I3
on Oct. 6.

Lee YM, Lee SJ, Kim SG and Hwang YS. 2012. Food compo-
nent characteristics of cultured and Wild Oysters Crassostrea
gigas and Ostrea denselamellos in Korea. Kor J Fish Aquat
Sci 45, 586-593.

Lee YS, Lim WA, Jung CS and Park JS. 2011. Spatial distribu-
tions and monthly variations of water quality in coastal sea-
water of Tongyeong, Korea. Korean Soc Mar Environ Eng
14, 154-162.

Mallet AL, Carve CE and Landry T. 2006. Impact of suspended
and off-bottom Eastern oyster culture on the benthic envi-
ronment in eastern Canada. Aquaculture 254, 362-373.

Mitra A, Basu S and Banerjee K. 2008. Seasonal variation in
biochemical composition edible oyster (Saccostrea cucul-
lata) from Indian Sundarbans. Fish Technol 45, 209-216.

Murata M and Sakaguchi M. 1986. Changers in contents of
free amino acid trimethylamine and nonprotein nitrogen of
oyster during ice storage. Bull Japan Soc Sci Fish 52,1975-
1980.

Okuzumi M, Nakaizumi H and Koike H. 1979. Bacterial flora
of cultured oysters (Pacific oyster, Crassostrea gigas). Bull
Japan Soc Sci Fish 45, 1189-1194.

ol
to
rlo

o,

2
M
ok
=
rju

jus)
=3
4o
oo
B
e

Park JS, Kim HC, Choi JC, Lee WC and Park CK. 2002. Esti-
mating the carrying capacity of a coastal bay for oyster cul-
ture [ . Estimating a food supply to oysters using an eco-
hydronamic model in Geoje-Hansan bay. J Korean Fish Soc
35, 395-407.

Ruiz C, Abad M, Sedano F, Garcia-Martin LO and Sanchez Lo-
pez JL. 1992. Influence of seasonal environmental changes
on the gamete production and biochemical composition of
Crassostrea gigas in susoended culture in E1 Grive, Gali-
cia, Spain. J Exp Mar Biol Ecol 155, 249-262. http://dx.doi.
org/10.1016/0022-0981(92)90066-J.

Son KT, Shim KB, Lim CW, Yoon NY, Seo JH, Jeong SG,
Jeong WY and Cho YJ. 2014. Relationship of pH, glyco-
gen, soluble protein, and turbidity between freshness of raw
oyster, Crassostrea gigas. Kor J Fish Aquat Sci 47, 495-500.

Steel RGD and Torrie JH. 1980. Principle and procedure of
statistics; a biometrical approach (2nd ed.). MacGraw-Hill
Book Company, New York, U.S.A.

Yildiz H, Berber S, Acarli S and Vural P. 2011. Seasonal varia-
tion in the condition index, meat yield and biochemical
composition of the flat oyster Ostrea edulis (Linnaeus,1758)
from the Dardanelles, turkey. Ital J Anim Sci 10, 5. http://
dx.doi.org/10.4081/ijas.2011.e5.



