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Shelf-life Extension of Raw Oyster Crassostrea gigas by Depuration Process
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The objective of this study was to evaluate the effect of the depuration process (artificial seawater sterilization using
UV light) for extending the shelf life of raw oyster Crassostrea gigas and maintaining food quality. To confirm the
effects of depuration, microbiological (viable cell count) and several physiochemical analyses (pH and glycogen
levels in shucked oyster and pH, soluble protein, and turbidity in filling water) were carried out during the storage of
raw oysters. The results showed that depuration could effectively extend the shelf life (2-3 days) of raw oysters with
minimal change in food quality, including pH and glycogen content. Thus, the depuration process proposed in this
study could successfully be applied to processing practices for other shellfish to extend their shelf life and contribute

to the management of seafood safety issues.
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72 (Crassostrea gigasy2 9-2 et ol bk Al <tol e
wiEo] Q= 7Y g FFREN U LvAE & ERC
Pt AR Aok 227 gego] a1, HIRbET} =2
11-3¢¥e] & AF3cHKim et al., 1997; Choi et al., 2011;
Lim et al., 2012; Jung, 2014; Park et al., 2017). =2 92+
AlQJetal & HAE & Ao &2 k= Hl&o] wor & 23|
o] ¢fsfaL of i ol & Fote] T Y aslr| el nAlE,
Hlolg| A B= Fu4 5o A= 54& 7HA7] wiof v
AEsha] g o]akshA] Qe Qo) ofsf wEA| Eafj = A F
e EAJS zH QJrh(Lee et al., 2016; Park et al., 2017;
Yoon et al., 2018). 0|23t &4 wfjEof] A= LA vy =
ol QIgh Ala= W&ol o A o= Fofsirtar K
=lo] gith(Lee et al., 2016). &2 52 & &7 W A|H 59 ¥
e AA A = FEHE A 2E * AsAPoIL = Anfg o
2 fEEglon 7td e g oA gl Ao AFshe

7A97H 7] dlio] Ak S 58 oA A EsY 2 ws)
2 ol3t ¢35l 7} HA¥E 4= 2lch(Sobey and Jaykus, 1991; Kang
et al,, 2017). E3h =2 WA Bt A] UubAl {573k
1392 HuEo] glov 7y W {5317 52 v 184 e
= A= F4 Asks 2T = lrkal HarE 3 Qlri(Kong
etal., 2006; Jeong et al., 2015). 22| 9] & oFdA4-S shH 5}
7] flete] R0l A= R Als ol gt 18T S AAl
stal §l o, AYARR} Al 52 g ue A of| A pHE A 7 -5
7F59] WS o]-8-5fo] AlAdstaL QbR Aol ol -5
E =& 3132 QJti(Son et al., 2014; Jeong et al., 2015). 3}A| 1k
S A A AF ol Qg AF= AkaLr) RIRIsHA WAgste] o
of thgt tha o2 sl 70] A SH S fIshe] a9 9] =4l o]
© 23} 3)| o] A 2] 2} SHrelaying) @t Arat Bll4=ol| 2]t 2l
3% 3H(depuration)of] T gt A7} 43 ] 3L QltH(Tamplin and
Capers, 1992; FAO, 2008; Lees et al., 2010). £3] 13-4 3sH=
e G4, 22 = UV (ultra violet)-lamp A 2] 5-& o1&
517] wfizoll Arddshct wh=ar A 02 afjFol SA %
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Fig. 1. The diagram of the depuration tank (50x55%60 cm; widthxdepthxheight) with modification of a small-scale shallow tank of FAO
(A, left). Water flow through a loaded line in the tank with a recirculation system (A, right). The actual picture of the depuration tank and

recirculation system (B, bottom).
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o], A5} £ 4o HtekaL Hatslo] YIeKOh et al.
2012; Rong, et al.,, 2014). o]}, &3} =t 5] =7H= o7
5O AAE sl o 9 A7 7] A ol =EEkA] Seh s
o] QP BB}y §Igh Woto 2 A3t 5ol 7S &
&3HL QLo -2uete] B9 L H ol AAHE w7
of thet ol 2 Asf ol A AAtE T 5729] Qg St o
o Aot A8 Ab| 7} w]u]RE A7 o]eH(Oh et al., 2012).

=0 AT 9 QA SHEE SRt A3 A4t Re Eeliet A
el oo = 5l 2o 12 AKPark etal., 2010), &= w2
=9 nAE, pH % 913 97 A b Wsk 2l g7kl
3t ¢155(Cao et al., 2009), ice-bathol| A = A& 5 Kol Al
©] W3}o]| 33t ¢17-(Manatawee et al., 2011), modified atmo-
sphere packaging (MAP) =] bacterial microbiota profile®]]
W3t A7H(Chen et al., 2017), 357 5 A4S} 9 21573}l
OfRt A AR S| W} ol W3 $154(Oh et al,, 2012), =
O] Ao upE pH, 2227, 71873 Thald 9l g 5o At
HAE A3 A7 (Son et al., 2014) 5-o] Hi1E o] QlTh. 3}A]
TSt ot 2o FE Al 8718 Aol TRt
At mu[RE Aol ofof i kol A= Qlu7dSte] ofgt
Az A zoA 9 mAESHE] e de W pH, 22124 59 &
A 2|3 Hsto] o3 A4S S5l Ao AEsHA 8

718l gt Q15 skel Aol diste] AtatiTh

1o

F AR A BYA) 24 22§ HRAA A o)

FAAol A 20199 1295E] 20204 19714] G 4283t 1)
Zto] 2AsHA ol = B e Z2E FHiliste] ARgsk
th Al 2= 10°C o5te] 2ol Al 3AI7E ool A= 24
sto] 7 49.3+5.4 g, Z2©] 9.741.2 cm Y 4] 4.9£2.4 cm?l
A& Adsto] Aol ARgskgieh A 422 2= 5%
=2 AlFsto] ol&S Al AL 5 sl ARg-skFh
UV-lampE Z&lots ZNF St AlAH

Ql5As} A"l =20] -2 = Fig. 13 201 FAO (Food
and Agriculture Organization of the United Nations) 7} A|QFet
AR 2705 A3 2718 AR wAste] ALsI3IT (FAO,
2008). =9 A7]+= 50x55%60 (width x depth X height)
cm=z AAMZEE & E 2] of & dl(high-density polyethylene)
4z FAEe] glom F 84 518 8L 100 Lojr] 4
U 8420 SRS AE) A4S A LS ISCR §71317] 9
3to] £33} WZ7)(DBI-050D; Dacil, Busan, Korea)E AMS-5}
pisg

20| o= d4o] gt 9 BEAA TS A5 ¢
3t 2~32¢|o] Hi(spray-bar)7} A A F| $l 0.1 S =2 1RO
275l H2E E3) 8 Uimind] 0.2 Sobelolet. Ag4sh
29 ol =2 1 F = AatS siA ARE-EE UV-lamp
(G22T5; 254nm, Sankyo Denki Co. Ltd., Kanagawa, Japan)
=22 W 9 30 VO Ao, ZARS dhHAS 14.271
uW/em?o|H, ZAF Igd= UV-C 999] 253.7 nm=Z 7}~
o} ooz YA A9 EH (diameter 4 cm, length 35 cm,
thickness 0.2 cm; HANJIN QUARTZ CO., Seoul, Korea) U]
o UV-lamp7} 274 =]o] Qlom 2 o] sfj4=7} 28 Q1 e~
~E3} Z8] g3t (polyvinyl chloride)® A% o] 1



UV-lampE o|-§3t 229 Q543 ¢lsf s At
L3l om, ol 4= (Reef Salt Mix; KENT Marine, San
Mateo, CA, USA)2} AA| AU (Hanju Salt; Hanju, Ulsan,
Korea)S 1:1 (w/w) H|EE 12} 3FH40] 0] 9= 35 psu=
Alzstel o Qlga4=o] SHYSE fIel 12417 B¢t == W
of| A =ZHAZ] & ARE-SEGITE 29 1543 T2 - 24A17F
e Ry gl o o] = B 79| Qg Y S T R
A a2l Wste] el 115t Ohetal. (2012)2] A+ 2
= Hhdsto] A5t

E3 QISAS =9 A% 5 54 HIkE wEkbl] 9]k
HZhE AAG dF(olet Bz olet TS 7P KA o s #
= SAE FE = 2SIk st 2w £ A= 100
g} QlFfe} 12} S/FE 2:1 (viv)9] vlEE 2338t 541
4300 mLE Eef ol g7l 2R of) oA A TE Al == ¢l
I A351A] o5 A= (non-depurated and generally packaged
oyster, NGP)2} Q154 3}+& 4343+ A=(depurated and gener-
ally packaged oyster, DGP)2 = 7}A| He| 2 L &35} T}

fEZE o 2 aE 2

ATABE A2 AR F vIAE nAEH el WekE 4
2517 Slstol A TARY ARE W BeA e A
32 Recommended Procedure for the Examination of Sea
Water and Shellfish (APHA, 1970)] &sfo] AAJeH o,
FAA = LST (Lauryl Tryptose Broth; Difco, Detroit,
MI, USA), thd+t<t 9 A it o] Al ole 22t
BGLB (Brilliant Green Lactose Bile Broth; Difco, Detroit,
MI, USA) 2 EC Broth (Escherichia coli Broth; Difco, De-
troit, MI, USA)E AME5}Sith. A ATH: 7 Sl 4ehA e 5
7N A1 S AH8-5H= 2|3k (most probable number, MPN)
o2 243541, 1 A= MPN/100 g = YeRf Qe

PSR BAS AEFHAMEDS, 2020)2] UubA R
Z A E ARl ok W o2 agstleh A AR 25
gol 225 mL2] 0.1 M PBS (phosphate buffer saline, pH 7.2)
£ 73l 287k Stomacher (BagMixer 400VW; Interscience,
Saint Nom, France)= 23} sl t). LUk de= Alg 72
o | mLS #sto] 484l we} 514} 7} v 514
ol PCA (Plate Count Agar; Difco, Detroit, MI, USA)°]| &
Fafo] HEW ¥, 35£1°C0] 482412 59k voFshaich. 44
Al JeteE Alestol A3 AR 59 dReFE AN

st

- ol Azt - ofcke.

Aok - 33 -

pH 242 A2 A 5Ot 22452 1.9 (wh) H| &R T35t &
w23} 3}o] pH meter (Orion 3 star; Thermo Scientific Inc,
Fort Collins, CO, USA)Z =43} thH(Son et al., 2014).

22|27 2 Cicik and Engin (2005)<] B4 w3 5o
B39 0.5 go] A= Al 7ol 5 mL2] 30% KOH (Daejung
Chem. Inc., Siheung, Korea)Z A 7}5}o] 95°Col| 4] 2087 &
% % 0.5 mL9| 33} Na SO,841} 5 mL ethanol= 37}5}¢
95°CollA] ThA] 1587 et & Hlwe](1,259 g, 10 &) 5t
At AAE] 2 mL go]2429}F 2.5 mL ethanol2 3718}l
HAAE2](1,259 g, 10 ) &, I A= 2 mLe] 5 M HCl 37}
% 943 GalA7] thS 0.5 M NaOHE pH 7.00.2 Z3ks}
o] 50 mLE A& 5 A|FH O & ARSI 5 mLe] AR H
o 10 mL2]0.2% Anthron-sulfate solution (Sigma-Aldrich, St.
Louis, MO, USA)S 715}z, 95°Coll A 1087+ %8t &
Z}slo] 23g 4= A (UV mini-1240, Shimadzu, Kyoto, Japan)
£ 0835t 620 nm =S SAsHI S22 S
glucose® ¥ B2 <4eh 3 2Alof ket Zgakgon],
2507 0 A4 098 Bato] AL,

13

A AA7| 7 % 2X422] Bl Son et al. (2014)2] B
o]l whe} Fo)-& e A|(Hanna HI 93414; Hanna Instruments,
Woonsocket, RI)E AM8-51%1.2™ 0-1,000 NTU (Nepheomet-
ric Turbidity Unit)= W

gy e

Z49] 7184 w2l 3HekS Biuret assay (Robinson and
Hogden 1940)E o]-&sto] Z743t3itt. 1 mLo| Fxlof 4
mL®| Biuret A|oFg gl E9tste], Ao A 3027 ®EA|gH
T BEAE o]4ste] T3 540 nmE A5kt o
o 74k A ¢S Bovine Serum Albumin (Sigma-Al-
drich, St. Louis, MO, USA)E =T d 2 2Hdgh A=kaAl

of wet 24519y,

Fe7 IR A S nAEsHA ol o|akehA] 5 A (Y RbAlt
= pH, 2824, 7R e A, gre) 5 AR A9 4= Vi-
sual Shelf Life Simulator for Foods (VSLSF; MFDS, 2020b)
s 13jef YEiste] AEA: B B B fBe
Tof upet YA =2l 4°C 2 10°CE AAstgoH, 7Fe 7
HAe B FE/1T £ES 99 20C 2L At 7}
SUHS B9 £57128 AZE] s A L8 4C
10°C Y 20°C2 & 371A] &&= 202 AAslal, A4 7]



AEA sl 2t =] 57t A% 845

7H62 BT 19 B9I2 S stk AR E 5715t
QPR A4 0.8 Fste] SE718HS S, A%L Fo) 4
= O

74 Aol 9 AThs 33] vk ANBl LT, B E S A
o (mean)+3E 5 H 2] (standard deviation)= LER 1o m, A
A= SPSS (Statistical Package for Social Sciences; SPSS
Inc, Chicago, IL, USA) software package =2 13 Z AL
(ANOVA)E AAlste] f2]/do] = 7-5-oll Duncan®] tf
%9174 (Duncan's multiple range test) S 2 A]=7Fe] 72
A (P<0.05) #5314 th(Steel and Torrie, 1980).

Fo} ZHo] NGPL} DGP 2714 Al &
O] 4°Cof| A 6¢Y 5t A% 5 HHA N B oAt 2] X&)
S A1F ATk= 5 <18 MPN/100 g © & UEFtHTable 1).
2 Ao A ANRE =8 58 Tl A AP S ol A A AE
H Aor, s kA drete AEFdREA 8T
Qb o] ghidEl Aole} e ) Jeong et al. (2015)9] A
of wh2H g AYm-S 4°Coll Al 5UTE AR T EHA At
= <18 MPN/100 g (5HE) 22 FA = lom, tfd+t<-o] 74
2 A& 1-292k0] 20 MPN/100 g, #1342 3}e]l 61 MPN/100
g, 54 a}o] =220 MPN/100 g= UFebgthal B kgt 2 o
T Ao A A S A 5 <18 MPN/100 g =
AReE ZRko ' Ueht o, tiattol 749 AdolahAl yekst
O o]+ Jeong et al. (2015)2] Ao A AMESH A 27} 2 &
7} 37 ol A AAAte] ofsf) wa}p @Y o] WA AL sl
AAE A B Aol A AAreER] o2 B AlmE ARSI A
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Table 1. Changes of coliforms and fecal coliforms in oysters
Crassostrea gigas during storage at 4°C

Coliforms Fecal Coliform
Storage periods (MPN/100 g) (MPN/100 g)
(day) NGP! DGP? NGP DGP
0 <18 <18 <18 <18
1 <18 <18 <18 <18
2 <18 <18 <18 <18
3 <18 <18 <18 <18
4 <18 <18 <18 <18
5 <18 <18 <18 <18
6 <18 <18 <18 <18

NGP, non-depurated and generally packaged oyster. 2DGP, depu-
rated and generally packaged oyster.
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Fig. 2. Changes of viable cell count in oysters Crassostrea gigas
during storage at 4, 10, and 20°C. A, Non-depurated and gener-
ally packaged oyster (NGP); B, Depurated and generally packaged
oysters (DGP). NGP and DGP stored at 20°C were not tested after
4% and 5" day repectively, due to spoilage. Error bars represent
standard deviations of data from triplicate trials.

o Aoz BeiEo] A L& R B t
of wiafo] ciet Bl HaystA) gkt
etM7 24 Hat Aot

2154 3tol| w-= NGP 2 DGP A| 72| YybA|<t= ks 1t
el A2 7= Fig. 20] U 2ITh NGP A1 2.9] 4°C A% &
AubA| 4 W9l 2.11-2.44 log CFU/ga UElom 10°C
A4 749 1.95-3.70 log CFU/g 2.2 A% 6 Zfof| LubA|+
F7F 57 Ao 2 Uehylth 4°C A% 2719 ARl
Son et al. (2014)9] A-FollA] HaLH AH=9] 27] kAt
2.36-2.68 log CFU/g} AR 48 YeR et 20°C A%
gk 74$-2.08-5.12 log CFU/g2] W91 = Yepgrom A% 34k



846 olwst- ZEul - w&7] - AUA - HRE - £FY

of| AukA|F4=7} 5.00 log CFU/g& Z3}5lo] Rujl 274 e =
HE O] NGP A &= A% 392 o] $ofl = DRl 57
1A QEQITHFig. 2A). Son et al. (2014)2] ¢17-0]| A= 20°C9)
A A F-E AR 7ol 4 A7 - 9F 5.00 log CFU/g o)<
2 uetton] & A9 Anet fARE Ao s QluAstkst
A] 92 Al 5.0] 739 20°C o) ol A= Faf 7} uf-9- wh= A 713
w2102 keI Th DGP Al 2.9 4°C A% 5 kAl 1]
9] 1.65-1.98 log CFU/g 0.8 A& 64 2}71A] 2 904 B3}
7F U A] oo, 10°C AAE Alme A SYAHEE &
o)A ol URAetF4= S717F Lk A7 717HE<t 1.65-3.12 log
CFU/go| ®I91= Yetsith 20°C #1743t 4 -9-= NGP Al 29}
OhE A3 Uehiew A% 397 27] ARt
Asl= A o2 vehtom A% 493kl F7ksto] ¢F 3.00 log
CFU/g % & Uepstth, DGP A # NGP A] &9} v] iwahe] QJut
At 4= AR 713E QT vl A A §A18FAAINE, A% 43¢
off - 27] AFeli7h = ek, whebA] A7 493t o] 2oll= &4
817 ¢Fofth(Fig. 2B). NGPS} DGP Al 29| A% Lo uh
WA= 3 ATz Q3SR 2o v ESH e %
7t ZhaE] o] nAgE Ao o3t 275 = 7|7k A
2 4 9= Ao & wekEt) Kimetal. (2007)0]] w2 o] g%
T O] A = O] Aol A UHEAIF4=715.00 log CFU/g
okl 8= A4, 5.00-6.00 log CFU/g o] 9]0l A9= %
7] 5, 6.00 log CFU/g 2391 Z-9-ofl= F-off A2 2%
Ack. o]ofl whel NGP A|29] 20°C A7 39 5-E] 27] Fafjof
=™, DGP Al &&= A% 44 2}714] 5.00 log CFU/g 1wk,
2 FAE] A3 AT A2 A S anE el
4 Q1% Ao & wekEc)

oAzt - ofche.

Agot - AR - 277 - P9

M A2o BEI40| HH7IZH SO0l pH st

W Ao} 250 pHE AN S} A7} 9lon] et
Y= Fe|37A 5ol £l =] o] lactate”} A4 =] o] pH7}
Solx|= Ao g HiE o] Qltk(Park et al., 2006; Cao et al.,
2009). 443 A|R2} F41420) pH WK A4 7)1kl upe} v
oA AR Aok el e H, NGP A| =9 B|sto] DGP
K28] pH 2743t0] o 37 §AEE S wof 1ggs)
7o) pH W A4 Rjo] B3/} ol A2 TerEt
(Table 2). NGP &3} 53145 20°Coll A3 74-9- 22k 414 3
A2} gl 1Y2bo] pH7E5.90 n]ike 2 7h2519) 0.1 DGP & Al
S 20°CollA] A% 4%00] pH 5.90 B]eko 2 Lpehgom A
SYHE = Fufgl Ao & wdsto] pH 4 FHstqlch =
o] At X|E 2 pH7F AR E= 7% pH 6.30 o] o] “very
good”, pH 6.20-5.90%= “good”, pH 5.80-2 “off”, pH 5.70-5.50
= “musty”, pH 5.200|3}= “sour or putrid” = HSFChTL B 31
%]o] 9lch(Hunter and Linden, 1923; Pottinger, 1948). 4°ColA|
A3 79- NGP = A &= 6YA}ol| pH 5.90 n|Rhe & ekt
o, DGP & AlZ2= A& 6Y%}o] pH 6.252 pH 6.00 o]A+S.
2 b pH fA o] A3kA o] glet. 10°Coll A #1745t NGP =
© A} 5A2}EE pH 5.90 1]9ke 2 LreRto ] DGP 22 A
& 64 ZF71A] pH 5.90 o|5t= 7hax5hA] ettt 57l B
2 AR} o WA pH7l sl AT depc 2 2
Sh= Ak Al thet 2] A7} sttt ofof b
2} pH7} Hagith= o A+59] 23ket YA|sk= AFS
el i th(Aaraas et al., 2004; Erkan 2005; Son etal., 2014). o]
3ol AnkE el 2 A ekE e =2 pHIF A E

Table 2. Changes of pH in oysters Crassostrea gigas and package water during storage at 4°C, 10°C, and 20°C

Sample Depuration S_It_orage Storage periods (day)
emp. 0 1 3 4 5 6
4°C  6.3740.09%° 6.35+0.10%2 6.33+0.05%  6.34+0.05% 6.29+0.06%% 6.11+0.07% 5.88+0.088C°
NGP! 10°C  6.3740.04% 6.29+0.08%* 6.26+0.055¢c 6.20+0.08%* 6.15+0.09% 5.89+0.05% 5.80+0.04%
Oyster 20°C  6.37+0.06°® 6.08+0.02°° 5.95+0.02%¢  5.59+.0.05™ -4 - -
4°C  6.39+0.01%¢ 6.36+0.10% 6.33£0.01% 6.34+0.02*® 6.31+0.06"** 6.33+0.03A% 6.25+0.02*°
DGP? 10°C  6.39£0.028C2 6.32+0.028> 6.29+0.03"8 6.27+0.04"%° 6.141£0.05%° 5.99+0.09% 5.98+0.08%¢
20°C  6.39+0.028¢ 6.26+0.02% 6.131£0.03°¢ 6.01+0.06°¢ 5.33+0.15% - -
4°C  6.45+0.05"% 6.28+0.03% 6.22+0.05%° 5.95+0.01°P 5.93+0.06° 5.54+0.07P% 5.45+0.08™
NGP 10°C  6.4610.04%%= 590+0.06™ 5.56+0.02¢¢ 5.53+0.037 5.5010.04" 5.43+0.05%¢ 5.35+0.01F¢
Package 20°C  6.46+0.02%% 557+0.02% 5.16x0.02"  5.00+0.05% - - -
water 4°C  6.49+0.01% 6.47+0.05%2 6.0810.01™  6.0310.02°c 5.96+0.06° 5.90+0.08°¢ 5.80+0.12¢
DGP 10°C  6.4610.02%%= 6.09+0.03°® 6.00+0.02%¢ 5.90+0.03P« 5.82+0.04¢¢ 5.56+0.07° 5.54+0.15P¢
20°C  6.46+0.02"% 5.97+0.05™ 5.83+0.067° 5.70+0.06% 5.30+0.15% - -

'NGP, non-depurated and generally packaged oyster. 2DGP, depurated and generally packaged oyster. *Values are mean+SD. Values sharing
the same lowercase letters within row are not significantly different at P<0.05; values sharing the same uppercase letters within a column
are not significantly different at P<0.05. ¥, NGP and DGP stored at 20°C were not tested after 4" and 5" day repectively, due to spoilage.
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Fig. 3. Changes of glycogen content in oysters Crassostrea gigas
during storage at 4, 10, and 20°C. A, Non-depurated and gener-
ally packaged oyster (NGP); B, Depurated and generally packaged
oysters (DGP). Error bars represent standard deviations of data
from triplicate trials. NGP and DGP stored at 20°C were not tested
after 4" and 5" day repectively, due to spoilage.
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Fig. 4. Turbidity changes in packing water during storage at 4,
10, and 20°C. A, Non-depurated and generally packaged oyster
Crassostrea gigas (NGP); B, Depurated and generally packaged
oysters (DGP). Error bars represent standard deviations of data
from triplicate trials. NGP and DGP stored at 20°C were not tested
after 4" and 5" day respectively, due to spoilage.
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Table 3. Changes of soluble protein content in oysters Crassostrea gigas stored at 4°C, 10°C and 20°C

_ Stor- Storage periods (day)
Sample De}pu age
ration o, 0 1 2 3 4 5 6

4°C 261.31+2.53893291.00+3.25% 327.52+4.25P¢ 403.85+3.25°¢ 423.12+1.057° 489.50+2.68°° 619.31+10.54%

Soluble NGP' 10°C 268.96+4.25% 298.77+2.24"" 343.72+5.25% 419.84+2.10° 454.58+2.10% 652.88+1.08"° 774.91+7.25%

Protein 20°C 268.85+4.25% 305.65+2.24 646.35+5.25M 1249.67+12.20% 4 - -
grgg/) 4°C 240.912.52% 261.4045.267 311.83+3.265° 384.05:1.255 412.92+2.24% 452.99+3 25 602.64+9.52°
9

DGP? 10°C 240.9144.25% 291.38+2.65° 314.29+3.25F 403.09+3.24™ 436.68+5.26% 503.01+8.26%° 653.56+7.2585

20°C 240.91£1.00% 310.30+£3.2479 538.89+2.258¢ 824.52+5.36%° 1052.85+15.25" - -
'NGP, non-depurated and generally packaged oyster. 2DGP, depurated and generally packaged oyster. *Values are mean+SD. Values sharing

the same lowercase letters within row are not significantly different at P<0.05; values sharing the same uppercase letters within a column are
not significantly different at P<0.05. “NGP and DGP stored at 20°C were not tested after 4" and 5" day repectively, due to spoilage.

Table 4. Self-specification and shelf-life for oysters Crassostrea gigas

Predicted shelf-life (day) Measured shelf-life (day)
Experiment Quality limits

NGP' DGP? NGP DGP
pH >pH5.9 5.04 9.64 6.00 9.67
Soluble protein > 956.85 mg/100 g 7.94 8.34 8.33 9.33

'NGP, non-depurated and generally packaged oyster. 2DGP, depurated and generally packaged oyster.
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