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Putrefactive Profiles of Fish-fillets Packed in Plastic
Container under Different Modified Atmosphere

Shigemi Oxa*, Yoichi Nisa1zawa*, and Kozo Takama*

Abstract

Alaska pollack (Theragura chalcogramma) fillets were packed in plastic containers filled
with Air, N, and CO, individually, and their putrefactive profiles were examined during
storage for 20 days at 4°C.

Initial spoilage levels of TMA (10~15 mg%,) and VB-N (20~25 mg%,) were observed
after a storage period of 4 days in the case of Air and 10~12 days in the case of N,
packed-samples. At these periods, the number of cells counted at 20°C and 37°C were about
1.4X10%/g, 55X 107/g flesh in Air packed-samples and about 1.1X 105/g, 4.4 X105/g flesh in
N, packed-samples, respectively.

No putrefaction was exhibited in CO, packed-samples with respect to putrefactive
indexes throughout the experimental periods.

The amount of putrescine, cadaverine and spermidine in the packed-samples after
15-days storage was also determined. Putrescine, a typical putrefactive polyamine was 138
4 moles/g flesh in the Air packed-samples.
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Fig. 1. TMA values of fish fillets stored at Fig. 2. VB-N values of fish fillets stored at
4°C in three different packaged atmo- 4°C in three different packaged atmo-
spheres (——: Air pack, —m@—: N, spheres.
pack, —a—: CO, pack). Symbols are the same as in Fig. 1.
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Fig. 3. Viable cell counts at 20°C incubation
of fish fillets stored at 4°C in three pack-
aged atmospheres.

Symbols are the same as in Fig. 1.
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Fig. 4. Viable cell counts at 37°C incubation
of fish fillets stored at 4°C in three pack-
aged atmospheres.

Symbols are the same as in Fig. 1.
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" Fig.5. pH values of fish fillets stored at 4°C

in three different packaged atmospheres.

Symbols are the same as in Fig. 1.
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Fig. 6. O, concentration in three different
packaged atmospheres.
Symbols are the same as in Fig. 1.

— 141 —



& KX K E - # 40(2), 1989.

BHAN O, 54U CO, BOZE(L

HRIFg6RIVOFg TRLTHB, 2T 0, & (Fig.6) TRAr vy 708 THHE
TREBIF—FETHoh, ThUBESBEAI L, 11 HEHH122~3% B T&BLAL, —H, N,
Ay 2 TREVIELDERLLND DD, ZUTUYW O 1~2% HOELRMEE X i, )5, CO,
Ry 7 EBCTRELDERALRIC OO, £FEREB Y E L Th e LEAER R
Hhto, i CO, & (Fig7) TiX Air -2y 7 DB S 0B EALRAIEMLULED, 9~11 HEK
HRTABEM L, AU N, 2y 7BV TH 0~10 HB XTI LA LYOELER
B ote, EHICO, 2y 7 TRHPRELDENRL LRI DD, 2MRHIICIZ T0~80% B D
BRI R I,

KUy 7 LURRBOR) 7 2 OB

ERILBHADBARBICLNY » 7HEEITNRL T L v o vV, A ARY Vv BITARAL I DV
B Fig BItiRd, ZDI B AIr 2y 7 TN, 2y 28I VCO, 2y 212, VY » 7 HE
LRI IAL3EAEY 7 i vEIELEL, ESRT Ly VEIRNY » P AHRPTE
SBDBRI, —H, Ny 2w 77500 C0, 2y 7 TRIBEY 7 v EBITNY » FITHR
PAFTOEE &G -1,

90t

A A A 3
1
80 &/‘A/__A\A = W [Jorie
7.0 |
A
70t 4 Putrescine WMuscle
5.0 -
60
30
:‘; Lot %13-H — — “
g : N
3 =
30 <10
) g Cadaverine
(&) @
20p o £05 ]
o———o—"o/ £ | l
° ‘ l
10r / . . — /
I Z_W.
st 1.2
“r / '/ Spermidi
3 I e 08 permidine
2 / a 0.4}
1 —H-——a _./l/
0 5 © ® 2 5B _® N &
{days) 22 < =z 3
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Symbols are the same as in Fig. 1. three different packaged atmospheres

after 15-days storage.
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FEREBOBMENR L LR, D 5% Richter and Banwart® (3. CO, 2 v 7 L BRI EAEAR
CHAEFRIARE, X v pH TR IR EME L, 7 Perkin 512 CO, 2\ REEE LTA
HRERECAETL20THS ) EHALTW5B, —F, KRR TD CO, < » 7 T pH I ZIFEF
HIHTRBLIN, 0L I BBERCOVWTERLAEBERIZLEAEALbRE,, Z2oRSL, B
56 3KMEFD CO, BB ENRACBRN T TH,CO, e h BHO pHZE TR 5T
H5H5H, FOBREIRAORERNIZD - o dbdhiRic B THEL TV S0 EBbh b,
KRBT OLEROERANENAY 20C & 3TCOTWEERE TR L, FORKEE Air
2y 7R TIHERESSRRICEREEAEMUIED B, N, <y 7 TREEREE & b ClEE
T~8 A CHRHERIIYUTOF FHF IR LOD, FOBITHerTHEM LD, LiL
th, CO, -ty 7 TREFRIESZOEBICIZ LA EELI A bR wl, TRODEEIL
MA & 25 A BEEOEINCHISIN RS RODE LR TLOTH Y, £ CO, BN, L h, X
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CO, UBETMHHENEETH T LTW5B, REFAGH CEHOBMIZLES 0, ®CO, D
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REBETH-T, FRIBHBREIAE&RABO2VWT Ay 7 2RI TCHEMEZRLEEHF S
BIREL, o FY v 7EB LIV Bradford 5" I L » TRDI-ZhbD g v 27 BEIZN,
Ry 2 TR S (526 mg/ml), CO, 2 v 7 THRL D Ted 57 (204 mg/ml), LarL, chif
WlgXb TrHEgT AL Air-2y 7 TREEL (T.6mg/g), N, 4o 7 TRV o7 (1.7mg/
g TOI &L, Air Ry 7D BHSMICHEAREBXE W EXRTHOTHA S, Fi Air

Table 1. Putrefactive velocity constant

Medium TMA VB-N Adaptable
ays
Air 3.827/day 4.333/day Up to 10
N, 0.047/day 0.040/day Up to 23
Co, — — —
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FORER, Air 2y 7 TR, FU v 7EBRT MUy v Vv EIMED -y 7 RENICHNRTELL
%L, EILN, Ry 7O F ) » TRV THERY YIRS Shot, XHEN, Sy 7 BI T
CO, <y 7IEBIBHAL, CO, 2y 2ItKTB Y » 7BV TR 3ERY 7T I VvED DS
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B, CO, ~%y 7 DZIMPDMEEL B LA EFEHLLT, HOrBROEEDENRTDShT, &
VTt y 7 BATR O MBI S LIETAEE S A OFEY 200 &£ 3TCEBCKIL CHNL
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