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Preparation and Characterization of Canned Oyster Crassostrea gigas
in White Sauce
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'Department of Seafood and Aquaculture Science/Institute of Marine Industry, Gyeongsang National University, Tongyeong
53064, Korea

’Food Safety and Processing Research Division, National Institute of Fisheries Science, Busan 46083, Korea
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The objective of this study was to investigate the composition of canned oyster Crassotrea gigas in white sauce (CO-
WS). The proximate composition of CO-WS was 74.1% water, 10.4% crude protein, 4.9% crude lipid, and 3.1%
ash. The energy converted based on these percentages was 112.2 kcal/100 g, while the salinity was 1.1 g/100 g. In
a taste-intensity test using an electronic tongue, the CO-WS showed higher umami taste intensity than the control
(canned oyster in commercial white sauce), whereas the intensities of the other tastes (salty, sour, bitter, and sweet)
were lower. Because the odor intensity was low, CO-WS was considered to have a relatively weak odor and showed
no difference in hardness compared to the control. Sensory evaluation of CO-WS by a panel yielded higher scores
for appearance, taste, and texture, and a lower score for flavor compared to the control. The total amino acid content
of CO-WS was 8.91 g/100 g, and its major amino acids were aspartic acid, glutamic acid, and leucine. With respect
to mineral content, CO-WS had higher calcium and lower zinc contents than the control. These results suggest that
CO-WS has excellent nutritional value.
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ol ol 18 ] o (Thurston et al., 1980), 717152 &F
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(Oh and Yeom, 2002; Arocas et al., 2009; Choi and An, 2009;
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7o dgho = 2T AnRE] UhE ARt Sfol EaAE
2703t 2 20] $2L g} g,

SHE, 2 712 e 9 AR Sl B ArEe B
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rea), 3to|EQ}QI(Gallo Family Vineyards, California, USA),
o} tl=(Gana distribution, Korea), BlA9(CJ Cheiljedang
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Z#9 F, value 54 5289 dixe 540 5UH
AAJ5}Fe] program (Winlog.pro software Ver 2.8, C
Germany)ol] WA=o] 2= datal 4T 4= = HFEHRE
ghelshiet.
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ESE 2 AtollA N = Sto|EAA dg FXH B4
S sty $13t tf 2ot Al SR EAN(C ADE o881
R KA ) 4

QP H 32 AOAC (1995)] uhek -2.0] 49 4yt
7FE Az, 2R o] 749 semimicro Kjeldahl®, ZA]WH9]
79 Soxhlet] 2 slite] 49 A4 H|sh 0.2 217t 2489l
o} 2 ol 2w B2 U A= A3 T 251871
aesto] A|AIRF FAO/WHO o[ | A] 2H4HA| 4= 2-8-4]%(RDA,
2007)0|4] Hdshs SHRHAGE A8kl &, = 3tolEa
2 o 2] v A\ (keal) (a1 T x 422 (A
X0 41)H(ek4:31E x 4.11)2] AJof wek ARkt of uf e
SohEo) b 2440 S T AR stk
pH, S & HXts{oi 2l St EM

@ 3} EL2 FF SRR Uk pH, Aot AAso] 5t
o] TS BHeT). AlSke A n) 913 pHE 2 Sxd o] u)
G2 FABE AR 5 g F& ThS 01719 9l (viw)el] s
Sh= & 7L, vk 3 94 2](9,300 g, 1583 -
7}51of pH meter (ORION 3 STAR, Thermo Scientific Orion,
Singapore)&2 Z74aHich ot Aw R 7] gt A= AF
FH(MFDS, 2018)0] 4 91et slahsl oz AA|5k9ich & 7
A AAEHA D OF | g& 3931l Q= A REHS 8% Ao
A 24 223 F 3]3kAA o] Bof kol T thA] B 7}et
o] 500 mL% 83t 5 oj3}et oje) 10 mLojl FEARLEA]
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o 2-39-8-8 7}5k 0.02 N AR89l 0 & A4 5to] AbEsh
et

RAAVE = Al &k, 2L @k, 258 F Aol Al 7]
Sito] ANIBkIct. AH51Z ol 83k Uk B4 AR o et al
(2013)0] Qi el uieh 2 SolE A B B0
822 PG ThE 0]9] 5 gofl FF 100 mLE 242} 71}
31 mhaaan, o] & AA1el(10,035 g, 208) W ofatatel Al
sh k. HAFE of 9§t gk 242 John etal. (2001)0] 21gF¢H
WHof| wkzt Alpha M.O.S Inc.of| A AJZ3F a-Astreell electronic
tongue unit (Alpha M.O.S Inc., France) 2.2 =43} t}. =,
HAE S o 839 HA 2 A2 100 mLE $-45-87]0] 2
T, of7]ofl G B TG AH20lA] 2| A, o] Haol
Tl o] g = sFGict. o] wf, Mzl o oJgt glojE=
tiztote] Afo| &= vrehl glet.

A S

WA SAL A s WA ER A ngl. 7
714 SRS Kapute et al. (012)0] 153t o]
2 Conway wnit& AH3HE vk o 2Asiert 7
upgel7)da Te] 24 9ig WAl AlRE AR 2 g
TCA (trichloroacetic acid) 5F43(¢F 16 mL)E 75t 34
7](Polytron PT 1200E, Kinematica AG, Switzerland)= 127t
A5} 171 3 of 3k}l AZ IS,

FPAel) A4 el 24 $iste] Conway unitd] 9
49| 4% gzo] A2 AR 89 | mLE, E%o] %}
K,CO, I mLE, WAlS] FL- 001 N H,BO, 1 mL&e} R|A|2F
23988 217 71 T FEA RS vIE F 02 Wsleln
ZAAGA E50] & th 37T oAl 12082%F §HS-AFT 3
G718 2 o2 Whg-o] £ Conway unit £]410] 0.01 N
H,S0,=2 AAsto] th29] A& o8-8t ALttt

T
-

= A

P H 718 4x(mg/100 g) =
(A5 AEA-t e 278 4]) x 0.14 X factor x S)AH] |
AlZTH(g)

00

WA 7= 2] A 2= Kang et al. (2014)0] A3 2 of wlat
upafste] A 2fet $- conical tubeol Hol ARS-SFRITE AAF
1(Odor concentration meter, XP-329, New Cosmos Electric
Co. Ltd., Japan)®] 2732 B& F717h Gl Aol F23]
HokA7 based W 5 S 00, WAIS] F(level)2

Lk 2L,

ok

=
%F 5 Park and Lee (2005)7} $14-3F B at
4 Aot -FARE FAI(SF 25 mm)2] Z& ARE §t
o] theometer (CR-100D, Sun Scientific Co., Japan)= <43}

[e]
= 52" AN
Zo] g3t £

Gt o] off load cell (max)2] -9 10 kg, chart speed®] 7%
= 60 mm/min, adapter?] 73-¢- Ah-&(No. 10y A x|5}o] 4
AJalsict.

C():!:

OF BAS Fotu| ik} 7] 22 Al w9k}, Fou| Al
A7 Al=(2F 50mg)oll 6 N F4+e] 2 mLE 7}skal Hg

2, ©]& heating block (HF21, Yamato Scientific Co., Ja-
pan)ol A 7FEE3l(110°T, 24A17H3E 3 glass filter= o7} 4
A AZXE 519k o]0l A T 2E-S sodium citrate buffer
(pH 2.2)=2 -850 mL)3t %, o]2] AHZHA0 uL)= ove
AAE-5-4 7] (Biochrom 30, Amershame Parmacia Biotech,
England)= 4] 31 A =Fs3ict.

718 A= St AA e AT AR 1 g= F5k
H|Z 2 B3)-8-7|(teflon bomb, OD-98-100p, ODLAB, Korea)
of Wiz, of7|o] £ B8 1k AARS 0]8-5ke] Kim
(2014)9] a4 A8 A5 24 g o whet AAfskel o,
F48 ICP-MS (Inductively coupled plasma mass spectro-
photometer; XSeries I, Thermo Fisher Scientific Inc., UK)=
ARJBR]

A
o

08

o o2
am

o rlo

2 AAA dojzl dlolE o] FEHAFH 724 HAG% =
9)4=5)2 SPSS E4 37| X|(SPSS for windows, release 10.1)
o 2]k ANOVA testE ©]-8-5}o] EAHEASE S Duncan®] tf
9 HAS A A3F3thSteel and Torrie, 1980).

Znt W o3

UM pH, HE 2 oK
2 ol G Fae thao] AR, pH 3 of
R

Table 137} 2t} & Ao A Al 23 = Sfo|EAN T
B2 N E SRS = 10] 76.4%, 2T 201 9.1%,
ZA|H0] 5.0%, 3]5-0] 3.0%E, R H(GE 74.1%, ZTHHE
10.4%, A5} 4.9%, 38 3.1%)0|| B]3fo] {-o]2 o7 459
37 =L, 2ehi o] A9 Sk o m(P<0.05), 243t 2
Fo] ¢ ol 7} ¢l ATH(P>0.05). o]} - 2520 & T2
Al Ztoll ARHYE hge] Aol Al xRt Sto] Eaof Al
slo|EAA 71o] A7 W 2AJH| 2] 2}o] uj o]z} TehE| Q).

S, $Hared oFsa|(KNS, 2015)= FAI AR A8 (9-494))2)]
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Fig. 1. Comparison on taste intensity of canned oyster Crassotrea
gigas in white sauce. 'Control, Canned oyster in commercial white
sauce. 2CO-WS, Canned oysters in white sauce.

1 o 1 A3 715800 tiate] dabe] 745 40-65 g, o
ZFe] 735- 40-55 g 0. & A A|BEAL Qi wheba] 2 A-tofA] A
23t = SPO|EAA T T2 100 g A F ol 2Jate] Z3tE]
= S-S FATAS A" (04942 1Y T AR A4 H 7
of| thshe] Ae] 79 14.0-22.8% H9{o] 9L, of2}o] 74
16.5-22.8% H¢lo]gict.

= 5299 pHE £ A7lA A2 Zlo] 51002 th2t
9] 5290 H]sto] wrof tha Algte] Zshe| el 4 = et T3,
FE2YAS HAES A o7 AE 100 g Pr =2
Ao A Az Ao] 1.1 g & th27-9] 1.3 gofl H]ste] Wok
J(P<0.05), o= Euhek =1l 1Y 4] E3E A1 3 %H(5.082 g)
of H]3}o] 21.6%0] THKNS, 2015).

SHH, = T2 100 go] UHHIHE S BT = AFEst oy
A= B ool A A 23 o] 112.2 keal 0.2, T 272] 120.8
kealof] B]8to] 7.1%7F WEoket. 3=t FeF3| (KNS, 2015)= &
AJehAF AR(9-4941)2] 1 ol U A] AFH 710 thate] FAbel
7% 2,100-2,700 keal, 2}-2] < 1,800-2,100 keal©.2 A|
AlBtar Qlch. wheka] 2 Ao A A|2gt & SfolEAA T
£29 100 g Aol 9Jste] A= oy FAHAT
B(9-49A1)2] 1Y =] A3 7|0l thate] Fte] 74 4.2-
5.3% He|o| AL, oI A] Z$- 5.3-6.2% ol 3t

2 Ao A Az 7 So|Eas T SR thilg of

VBN (mg/100 g)(H)
0.0 4.0 80 120 160 200  24.0

1
Control _i“"u
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co-ws” _Lp‘q
455.3

0.0 1000 2000 300.0 400.0 500.0 600.0
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Fig. 2. Comparison on volatile basic nitrogen (VBN) content and
volatile component intensity (VCI) of canned oysters Crassotrea
gigas in white sauce. 'Control, Canned oyster in commercial white
sauce. 2CO-WS, Canned oysters in white sauce. *Difference letters
on the data indicate a significant difference at P<0.05.
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T3H6.0 level)o] 737 B WQtoLt o] 59| B H o= 4t
Zutal #ogto] Q12| =2 ek 24 = it
HMZE o EETE

2%0| FSlo|Eas dg T2 Mo WAl EAS AT E
Ao 2 WA= A A7 3t
T}i=Fig. 29} . o] 59 WA
£ Ao A2 o] 22} 4553
mg/100 gO.&, tjZ=7-9] 7k7} 489.7 +
mg/100 gofl H|ato] T AJ=
o} gHH, 2 Aol Al Al 25 A9

ot o 12| 9] A vl o] Mol 2 AW M MG gurol el ulse] W R 0] Hjo] uhio|e} Hiek
Table 1. Comparison on proximate composition, pH and energy between canned oysters Crassotrea gigas in white sauce
Proximate component (g/100 g)' Salinity Energy?
Sample? : , — pH
Moisture Crude protein  Crude lipid Ash (9/100 g) (kcal/100 g)
Control 74.120.124 10.4+0.12 4.9+0.0° 3.1£0.12 5.29 1.3+0.0° 120.8
CO-WS 76.4+0.1° 9.1+0.1° 5.0£0.12 3.0£0.0° 5.10 1.1£0.1° 112.2

ICarbohydrate (%)=100-(moisture+crude protein+crude lipid+ash). *Energy(kcal/100 g)=(proteinx4.22)+(lipidx9.41)+(carbohydratex4.11).
3Control, Canned oyster in commercial white sauce; CO-WS, Canned oysters in white sauce. “Difference letters on the data in the column

indicate a significant difference at P<0.05.
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Con'trol1

co-ws?

0 2 4 6 8 10
Hardness (kg/cm?)

Fig. 3. Comparison on hardness of canned oyster Crassotrea gi-
gas in white sauce. 'Control, Canned oyster in commercial white
sauce. 2CO-WS, Canned oysters in white sauce. *Difference letters
on the data indicate a significant difference at P<0.05.

=giek. o) 4pe] ATz v]Fo Mok FFAYL WA BEL £
Ao M A2 Flo] thxTo] vlto] Astelet 24 H ek
He

2%9) 2 BolEl BF FAT 71] 88 U3t HEg
Hl35to] byl 231 Fig. 37 2tk & Aol 4] Alx3t 2
Spo|lEds T BAY NFEO Jrl B So|Ehs g7
F2Yo] 7.68+0.8 kg/em? .2, T 22| 7.55+ 1.0 kg/cm?
of BJ3fo] 521 H(P<0.05)¢] Zol7} %Ak, o]sf e ATkt

FY UZ FE o] §5to] FU ArANA 71N 5]
wjgolet BetEgich. Webd 239 F SlolEas UF Ba
% 719 222 Aol7} gloelet 2R E e,

A2 9 BN SRS 71222 SO b, £ AT A
39 o] 5 A Bo] 945 A9 6:99 0.2, Aoket A9 14
2R 7} A3Hs Table 29} 2}, Azt 2

£ 290] PR AL o] 5.8%, %ol 7.0
2 S5 =7 6.1 02 o
9 Egkout, el 49
B R LR ES
UE F27 4 7]
S BAYT] $EHT G WA 2 AT ARl F

(014
02
am
0x

250 & Slo|Eas g F2Y 119 9Y 58S Fol]
AR} 27" R Upeo] bl mwsto] b ghth(Table 3). 2 3}
o|EaS HE 2 ol T FFE & ATolA A

23 70] 891 /100 g0, fiZ279] 10.10 g/100 go] 1]}
o] 11.8%7} ket & Sfo|Eal ga T2} 29
Q ofn] Ak aspartic acid (242} 22.1% 9 16.1%), glutamic
acid (Z1Z} 28.3% Y 26.5%), leucine (22} 8.8% 2 7.1%)%}

Table 2. Sensory evaluation result of canned oyster Crassotrea gigas in white sauce

Sensory evaluation (score)

Sample’

Appearance Taste Flavor Texture Overall acceptance
Control 5.0+0.0%2 5.0%0.0° 5.0+0.02 5.0£0.0° 5.0+0.0°
CO-WS 5.80.5° 7.0£0.4° 4.4+0.2° 5.4+0.3° 6.1+0.2°

!Control, Canned oyster in commercial white sauce; CO-WS, Canned oysters in white sauce. 2Difference letters on the date indicate a sig-

nificant difference at P<0.05.

Table 3. Comparison on total amino acids content of canned oyster Crassotrea gigas in white sauce

Amino acid (g/100 g) Control' CO-Ws? Amino acid (g/100 g) Control CO-WS

Asp 1.63(16.1) 1.97 (22.1) Met® 0.04 (0.4) 0.02(0.2)

Thre 0.39(3.9) lled 0.39(3.8) 0.36 (4.0)

Ser 0.31(3.0) Leu? 0.72(7.1) 0.79(8.8)

Glu 2.67 (26.5) Tyr 0.06 (0.6) 0.21(2.3)
0.41(4.0) Phe? 0.45(4.4) 0.37 (4.1)

Gly 0.82(8.1) Hst 03737 002(02)

Ala 0.51(5.1) Lys® 0.67 (6.6) 0.03(0.3)

Cys 0.06 (0.6) Arg® 0.57 (5.6) 0.49 (5.5)

Val® 0.05(0.5) 0.04 (0.5) Total 10.10(100.0) 8.91(100.0)

!Control, Canned oyster in commercial white sauce. 2CO-WS, Canned oysters in white sauce. *EAA, Essential amino acid.
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Table 4. Comparison on mineral contents of canned oyster Crassotrea gigas in white sauce

Mineral (mg/100 g)

Sample’

Ca P K Fe Zn
Control 34.1+1.122 114.5+1.42 78.5+2.52 3.540.0° 9.610.12
CO-WS 65.0£1.3° 143.813.4° 108.414.1° 3.7+0.1° 9.0+0.2°

!Control, Canned oyster in commercial white sauce; CO-WS, Canned oysters in white sauce. *Difference letters on the date in the column

indicate a significant difference at P<0.05.

1o

T2 3F0lqt ojef o] 2% F Flo|Eai g FXH
ofu| it ZokeFo] thefolf F2 1 9 Fofu| il SHHRDA,
2007)0] Blgte] F2 A2 FURQ Z FURO| W2 Fo}
o] At Slekol 7915k Al o2 HekE )

&1, Shim et al. (2015)2] Ao mr2H 22 100C 129HE
710014 2027 GA A Z&] Folu| At FHEFo] 8.13 /100
g & AA | oFA] ¢ 9] Fobu| Al THF 6.65 g/ 100 g B
o} 7kt B gk ug Qi o= U=l F2 dA 2 ¢l
gto] o] iAto] Z713k 4= gl o}, Fx o w2 ofn| Al
£AL Gl Ao 2 wekEr)

2F9] 2 IOl EAA e XY YA EAT A=
Table 42} A} = F27 100 g B 24 T2 2 Ao 4] A
%3k A0] 65.0+1.3 mgO &, thx79] 34.1+1.1 mgol H|3}
01 90.6%7} =3ttt 2HH, S-ejutet =71 Hid 64 o] 4do] = 3}
O|EAA B2H 100 g2 AFsh= A 1Y Za A3 (
Y2} 700-1,000 mg, &2} 700-900 mg) (KNS, 2015)°]] thale]
HARO] H$-6.5-9.3% W91, o AHS] 7-9-7.2-9.3% H 9] o sl
Sttt o 7141 2 ot 5o =2 EA st A Al
Ao A7) E A3, M2 Wm0 A3t o)t 150
5 Y oleh Ao SEI AT, @He] S W of#f 7t
A AE A Agke] ool ko shH A|(Chun and Han, 2000)
SeuetE YAIEE T Alo] HEoA BEET] 42 I
B P

= 329 100 g T 2 TR 2 AtellA Az Ao
143.8+34mgo &, B 272 114.5+ 1.4 mge] v|8}o] 25.6%
7} ok}, g, kel =l ' 64 ojAko] & Slo|EA
2529 100 g& AFIok= 4 19 1 A HH (A 600-
1,200 mg, %2} 550-1,200 mg) (KNS, 2015)of| tha}e] wzte]
749 12.0-24.0% <], o42}2] A2 12.0-26.1% H < sida}
At 212 AA A7 ]5, AlA| Q] of| U 2] A S41, WA A
=, 4 pH A4 9 o] &40] DA} Gk Zo] mfj - Fagh
Ae)7)5S JetaL oy A9 mE AlFol Aol 3
wlo] glo] Aol -u7F A2 JgA R delA qltk

= BXY 100 g T ZF T 2 AFolA Az Ao
108.4+4.1 mgO =2, tj=12] 78.5+2.5 mgol| H|5}o] 38.1%
7F =0k ghE, - Euket 5l HY 64 of4o] = StolEAaA
T2 100 g& AFohs B 19 2E S2AFEEY 7
2,600-3,500 mg) (KNS, 2015)] thale] W mi= 3.1-4.2%

flo o

B loll sigaotaiet. ZHE-2 diFio] SAIE Yol EAstd
A AR E pHO| 24, A1 289 T2 AL = S U E
F O]9 v el Fagt ke gt U A et

Z 529 100 g F 2 e B AN Axd Ao
3.74£0.1 mg2 &, tf 22 3.5+0.0 mgo] Hlste] 5.7%7} &=
oteh g, ket Rl H 64 ool & BfolEAA X
100 g2 A Foh= 4 19 8 WA (A 9-14 mg, o
2} 7-16 mg) (KNS, 2015)0]] thate] F2e] 49 26.4-41.1%,
o] 2}9] 79 23.1-52.9% Rl loll allgstict. duba o s Ao
n]=F 7142 AW Ak o] LRk A, 12|31 AFsEE] of 1 %]
tjAfol] =2 HHsh= a2l cytochrome?] E4J3tof| o3}
£ A0R g glom, g o] W ATt of
e} A=rol A e A /o] wol TAYRHHKNS, 2015).

= 29 100 g F ofA T2 2 AollA] Alxg Ao
9.0+£02mgO &, th2712]9.6+0.1 mg/100 gofl v} 6.3%
7F okt gH, f-2luket =l JY 64)] oldo] & Sfo]Ea
2 29 100 g& AFIete 49 1Y ofd AAH=(EA
6-10 mg, *J#} 5-9 mg) (KNS, 2015)°]l thato] F=t2] 742 90-
150% 891, 012+9] 749~ 100-180% '8 91oll sHst3ict. AR
O of AL nF F7IAZ AW of 2] 7hA] B W 2R 40
4 QA8 Z-gsto] FZufeAdel 7]oekaL, Ak U 243t
A 2RE- 9 AR Slo]| of TolFHKNS, 2015).

ool & SfolEat F2E O 7| A FeFat gk g el
of| A AATgE g9l 9 1Y ZAAd 3] 712l thgh At u] 5o
Hol 2 A-ptollA] A x3t 2 Spo|Eas FRYS A4, QL 4
B, 3 9 ol B2 HES wE Frdo] FRstt

Al AL

i

[e}
F919] QUL o} ST AT S T HE
FATFEAE AP R AR,
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