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Effect of the Packaging Container on the Freshness of Raw QOysters
Crassostrea gigas

Na Young Yoon, Byoung Kyu An!, Jung Jin In!, Hyeong Gu Han', Woo Jin Lee!, Jeong-Hwa Seo?, Sam
Geun Jeong? and Kil Bo Shim'*

Food safety and Processing Research Division, National Institute of Fisheries Science, Busan 46083, Republic of Korea
"Department of Food Science and Technology, Pukyong National University, Busan 48513, Republic of Korea
*Oyster Hanging Culture Fisheries Cooperatives, Tongyeong 53025, Republic of Korea

The shelf life of oysters Crassostrea gigas, in two different types of packaging containers, polyethylene (PE) and
polyethylene terephthalate (PET), was determined by evaluating the pH, glycogen and soluble protein content, tur-
bidity, and viable cell count. After 7 days of storage, the pH of the packing water in the PE container decreased to
5.88, while the pH in the PET container decreased to 6.03. In the PE container, the glycogen content of the oysters
decreased by 0.85 g/100 g and the soluble protein content and turbidity of the packing seawater increased by 1,927.21
mg/100 g and 3.24 McF, respectively. In the PET container, the glycogen content of the oysters decreased by 0.96
g/100 g and the soluble protein content and turbidity of the packing seawater increased by 1,674.75 mg/100 g and
0.98 MCcF, respectively. The reaction rate constants (K) were as follows: glycogen content, -0.18 (PE) and -0.10
(PET); soluble protein content, 0.29 (PE) and 0.26 (PET); and turbidity, 0.41 (PE) and 0.06 (PET). These results sug-
gested that PET can be used as a new packaging container material for raw oysters because the quality is maintained
and it offers more convenient handling during distribution.

Keywords: Freshness, Oyster, Polyethylene, Polyethyleneterephthalate, Packaging

AN B2 A T asprlae] A5k n)gEel 2la) W] Ak
Bl=]7] 42 54 wjoll WA 2ol = A= o] ghom,

T2 9 0] 5 Ak AH]= 2211 5 vt HS Whae sfjoFelAd o] EAAF Vibrio vulnificus?t 242 HAA 0] A&
A =87F F53har Qlof, Fujl 9 HAo] #8 AR Z|oFslch(Feldhusen, 2000; Jeong et al., 2015). Lutz] o] A=
FIAollA FHo] FAE 4= e M2 o] Fa5t o] WA Byt A GE7|5S 1-3Y ¥ sk §) o™ (Lee et al.,
THMOF, 2021). 53|, $4k= & A&, X9, vpA|e, 72t 2020), A=AF | whal 2} Z21229] pH, glycogen HFo]
H] 5 i Hizbe] e AERE FE B o, AL A &4 FhaR 7H/dT A o] S7ket B o] Fvh= 9F
R ol BEMA feEE A2 AR T g4 Al 49l T4 7|5k Astet ARAlFE S7tste] F4o] A
2 345 AA 85 52 T polyethylene (PE) 29| & alEITHSon et al., 2014). A9 S-E7]3H dAAal7] 98l &
A)of| 27gsto] 22 A& A5t -5 E T} =(Crassostrea S5 A, 239 A, fupd 24 A H7HE H 7 Bt
gigasy> A, ERe-7, 13 5 WS P ES Toka Q4 FY FepAE, A7 Eel4E 53 A3t UV-lamps

Qla1(Mok et al., 2007; Lee et al., 2020), T8 2] o] HeFa}o] 55t oy A3} o] AFEJH(Kim et al., 2002; Park et al.,
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2006; Park et al., 2008; Cao et al., 2009; Oh et al., 2012; Chen
etal., 2014; Jeong et al., 2015; Lee et al., 2020). o] A=
Azo] Aol upg F4 W3l A S #5718 A &
IE 2ARE Atolw, A7 of whE F4 WSk A=
ATk o]k,

A REAEEARE R AT YA A|2021-295)
o AR AEA AT SR P 5 BHOR 24
& A& Aokl glon, pibed EAsl=Y ANl
Arzn AE8Y 5 WA ol Aget SwA], 159,
PP (polypropylene), PE (polyethylene), PS (polystyrene), PPC
(polypropylene carbonate) 5-& AMESHES & o] QiT}.

TebA] 2 Ats AR 2R AR EAL e 71E A
=9 24 87191 PE A} A =22 E4-8-7]2 PET (poly-
ethyleneterephthalate) 22 o] 8-7]of] A= LA5Fo] Ao
- o]3ehA] 9l n] g EekA] £ HSE RARSH] A= A
2 A S ANSA S,

Iz e
W=

2 A oA = AAEE S BAINA AHFEE =2 500 mL
&7 PE A1 E 9] 542} PET A& 2] 5% 8719100, 745
mL)ol 27} 396428 g, 380+18 gHS T FAS[BIFE
=2:1 (viv)]2k B 275 lch(Fig. 1). 2% =22 4°C ¥
arol 79 Fet ARsHHA AmR ANkl e, A4S
A2} $A42 Helehi TS 88 AR e (Wypall,
L25; Kimberly-Clark, Roswell, GA, USA)& ©]&3}o] E7|
£ AlAsHI

AlS{HHH
= od

pH

pH+= pH meter (Orion star A111; Thermo Scientific Inc.,
Fort Collins, CO, USA)E o]-83}o] Sx49] pHE 2| =
Asteich
Glycogen &t

AZ9] glycogen 3F-2 Cicik and Engin (2005)¢] HH-&
o]-g-5}3lrt. 0.5 g9 A= Al=of 30% KOHE 5 mLE
7F5to] 95°Coll Al 2027F %53t 5] E3} Na,SO,89) 0.5 mL
2} 95% ethanol 5 mLE A 7}s1o] 95°Col| A ThA] 1587 =&+
g7 et AlRE (1,246 g 10 min) SHTH
=) 2 mL 7552} 99% ethanol 2.5 mLE A7}sla YAl
2](1,246 g, 10 min)3+ 5], 5 M HCl 2 mLE 931 ¢-45] &5
A7l 0.5 M NaOHZ £3}5}0] 50 mLE A-L3F A2 A=
2ol 0 g AR89 th A28 5 mLof 0.2% anthrone-sulfate

L - QP - QA - BT - ol9A - AR - AT - HAN

Fig. 1. Photo of raw oyster Crassotrea gigas packaged using two
different types of packaging containers, PE (polyethylene, A) and
PET (polyethylene terephthalate, B).

solutiong 10 mLE 7}3}3 95°Col|A] 1057 53 H Wy
5o E3=3=A|(UV mini-1240; Shimadzu, Tokyo, Japan)Z
o835t 620 nmoll A FFE=E S5 glycogend g2
glucoseS FEZE AR 2/t FF=aAlol meh A5l on,
glycogen H2HA 5= 0.95 Fsto] AAlssict,

7 }%g I:_|-Iﬂ|-| pN| %EI-E_F

= o

7H8 AT SRS Son et al. (2014)9] Wie] ute} Biu-
ret assay= ©]-8-5F0] 453Ut 5214 1 mLo| BiuretA]F
4 mLE ¥ Zgtete], Ao A 3027 HA|e & EggE
A(UV mini-1240; Shimadzu)E ©]-8-5}¢] 540 nmol| 4| &3
£ =451t 7T A gkeEe BSA (bovine serum al-
bumin) T T2 248 ek Alo] ket 24a19ict.
et

B = §d-8 McFarland € %=7|(Densichek plus; Biomer-

ieux Inc., Durham, NC, USA)E o] §-3}o] 140 gt 2 A
A A3} 0-4 McF (McFarland)Z UEl T

LA

r

)

I

DAt 242 AE3F(MFDS, 2021)2] LHHAEH 5
n = Aol Eohe e s ayskith e A= 25 g
o] 0.1 M PBS (phosphate buffer saline, pH 7.2) 225 mLE 7}
s}o] 257k stomacher (BagMixer 400VW; Interscience, Saint
nom, France) 2 FA3Fe}-qlch Al 8 1 mLE Foto] 4]
Z13]) Ao wpe} 3] 43}aL 7F T 3] H-S PCA (plate count
agar; Difco Laboratories, Detroit, MI, USA)of| 55510 &
B3, 3541°Col 4842412 59k Miefeieirh, S Ty
gol A Az E HEE AFoto] B2t FUT o s SA5)
Aok AYE At JheE Alsto] A2 H S350 YRbAl
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SA=M

7k Aol A A2 Ab= 33 WHE AL, BE SR =
4 (mean)+ 37 H *K(standard deviation)= UrE} ok ZF Al
Ao tfgt FA= SAS (Statistical Analysis System) ZZ 1
91 olgalol 2t7te] AR AT] ok ANOVA tests ]85
o] BARLA- 2188519 37, Duncan®] t}5H]| 7 (Duncan’s mul-
tiple range test)2 P<0.05 F-2lFo| A A5 AA5FS T
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2t pi3}

pH % glycogen &
F21529] pH WS A4 14744 A3t o] F x| 42 02
Zr43toich PE A1 8719] $314= A% A5 pH7F6.260]
Ao, A% 1Y 6357k Z7FeaL o] 5 7haste] A4 30
= 6.070]%101, 7Y o] %ol i= 5.88% A5t=|Qict. §HA, PET
AA 8719 3= 27] pH7E 63301903, A% 1=
6.480]%1.0.1, 7% 0] 5ol = 6.03 2 #|5}E Uch(Fig. 2A). 3%+
70| w2 A2 glycogen T H3H= PE A& &-7]o| A=
A7 220 1.99 g/100 gol| A 7L}l 0.85 /100 g5 7ha
E]9lo v, PET A& 8] A= A% 2] 30 1.72 g/100 goi| A]
A4 7Y 77 Foll=0.96 g/100 gWW Fr2-3ich(Fig. 2B).
zof 501 S+ glycogen S Aol whet 2kl 7} 9l

r l
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Fig. 2. Change in pH (A), glycogen (B), soluble protein (C) and turbidity (D) of packing seawater and raw oyster Crassotrea gigas packaged
PE and PET container during storage at 4°C for 7 days. Different letters in each bar denote statistically significant differences at P<0.05. PE,

polyethylene; PET, polyethylene terephthalate.
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©v(Dridi et al., 2007; Kim et al., 2014), 2| }2} AAqE 2
9] 79-2¢of| A = 455t lrtrt 3ol 1.95 g/100 go.=
TL7A| Zr2gkekal H sk Th(Son et al., 2014). 2 AL A v}
oflA] Al & & AME-El =9 glycogen T} fFAFSHS 0.1, o]
ok gHrElo] 2l glycogen T (glycolysis)S # A
HA BARE AAdstar A El AAtel ol pH7F Fasgtct. A
=2 2-4°ColA] 164 AZA] pH7F 5.1744] A= o], pHA 5}
= A2 o] Amwstel st A7} ¢l o (He et al., 2002),
pH= A= F4AMSE duF= 583 A#o|th(Park et
al., 2006; Cao et al., 2009).

i 2 Aol A= A S714=9] pH H3kel =9 glyco-
gen 3 B1317} PE 24 87|17} PET 44 &7| 5t} o W=
Al AstE AU ZHassto] 3287 o mhE Aol A M3} A}
|7} gl =] SiTh.

7|.5c_3>._gI:I_|-I:I_|HII staf dl Ef Eil-

S48 Tl A Bk A 3U 7R = f AR oL
2t zZpol 7k QL lth(Fig. 2C). PE A& &
710 A FX14=8] 78 el A k2 09 Akl 265.43 mg/100
goll A 794te] 1,927.21 mg/100 g© & Z7}stglew, PET A
2 871004 SR4=2] 7S R 0 tol 280.92
mg/100 goll A 742}l 1,674.75 mg/100 g & & Z7}5F3iTh.

A7)0 whE Fx14=0] B 93k= PE A& &7 4 04
21l 0.91 McFoll A 792} 3.24 McF& Z71519].2.1, PET A
2 G710l A 083}o] 0.65 McFoll A 7L 2}o] 0.98 McF2 57}
skt 521422 73Tl Al Fhegat ek $sh= A4 3U7t
A= FAksEGl o o] 5 E] At ZFo] 7} Q1 SItH(Fig. 2D).

A T sFe] 2T o whE AT A e St
= A% z7]9 v]8te] PE A& 8717} 2+ 726%, 352% 57t
stelow, PET A& 8717} 212} 596%, 125%°] et 5-A=
2 HEEe AT HE S A E Aste| upet =e] 22 1)
Hit glycogen E 7H- Tt 2 o] 8-E %] o] 5715} & (Son et
al,, 2014), = A A = 2870 whel o] 718 Tl
2 AT Apo] Fol el ke & Ao R wekEh

Utk Bt

A1t F4=9] ARkt 2A-87] 0l whE Zfol 7} §19)
oo AR7|7E Setoll= & W3kt §lSith(Table 1). PE A4
B7)0l| A Aao] Bt URtAlt= 09 AFol| 1.2 x 10 CFU/g
of| Al 7Y} o]l i= 3.47 x 10* CFU/go] 910, PET & 870
A 0] Ht kA= 04 Akl 1.95 X 104 CFU/goll A 7
Aol 2.04x10* CFU/golojt}. 5710 ARbAleto+= 0
ZJof| A7 742} 2.0 % 10> CFU/mL (PE)} 1.74 % 10
CFU/mL (PET)ollA] 7¥x}ell= 5.01x10* CFU/mL (PE),
2.82 % 10> CFU/mL (PET)o] ¢it}.

Atz o 7 AZ0| AWkAlta= A F A 7] of] whet 2ko 7} ¢l
Z|uk AubA © & 3.14-4.34 log CFU/go| ™, 214 1.13-2.6

g - QP - AR - ART - o)A - AL - AR -

tEar)

log CFU/MLE &&{ A §lom, 742 of A 7to] A det GoF
S irow A& AAA] AL 4-5 log CFU/ g, =4 4%= 23
log CFU/mL7}HA] Z7}gtchar B33t v} Qltk(Son et al., 2014;
Jeong et al., 2015; Park et al., 2017). 2 A LA oA = o] &
Aol gAet ARo = 7ttt

AARTE F3H S 12 = Ffsto] 259 Hakeel 7]
=75 W& = A4St Table 2). PE A1 8719
7o AT BT} FR50) 7H 4 R0] HSEAGE 7t
Z}-0.08 (pH), -0.18 (glycogen), 0.29 (714wt =), 0.41 (Bh
T)ollew, PET A& o] &7] o 224t = 3149 2 4
EOHbgE A= 7171 -0.07 (pH), -0.10 (glycogen), 0.26 (
7HAEA), 0.06 (BHE)ol itk o5 RS A4S vl
S} pH $3H= 3248710 whE Zpo)7} i3l oL glycogen,
7H8ATERIL Sk e PEOA] thas 3Lom], o] 2 Qlefo] e
= PE7} PET A2 &7] 9] H]sto] 4eds] =3ttt

ol A= EU =, 7|9 55 = PEAE 8719 &
A|Zol vlsto] PET A4 871 =9 27] Aresh= 84
23} o7} oot A 39 ol Fol BA2o] vlato] A

Table 1. Change in viable cell count of packing seawater and raw
oyster Crassotrea gigas packaged PE and PET container during
storage at 4°C for 7 days

Storage time Oyster (CFU/g) Packing water (CFU/mL)
(Day) PE PET PE PET

0 1.20x10* 1.95x10*  2.00x10?  1.74x10?
1 1.38x10° 3.47x10*  6.46x10> 3.16x10?
2 2.00x10° 5.62x10*  3.98x10%2  1.12x103
3 1.95%x10* 6.61x10*  5.50x10? 3.63x10?
4 3.02x10* 7.08x10*  2.40x102  2.57x10?
5 8.51x10* 8.13x10*  2.34x102  9.55x10?
7 3.47x10* 2.04x10*  5.01x102  2.82x10?

PE, Polyethylene; PET, Polyethylene terephthalate.

Table 2. Reaction rate constant of pH, glycogen, soluble protein,
and turbidity of packing seawater and raw oyster Crassotrea gigas
packaged PE and PET container

Parameter PE PET
pH -0.08 -0.07
Glycogen -0.18 -0.10
Soluble protein 0.29 0.26
Turbidity 0.41 0.06

PE, Polyethylene; PET, Polyethylene terephthalate.
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