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Storage Characteristics and Shelf Life Prediction of Vacuum-packed Salted Goose
under Different Storage Temperatures

DONG Yang, WANG Hu-hu, XU Xing-lian*
(Key Laboratory of Meat Processing and Quality Control, Ministry of Education, Nanjing Agricultural University, Nanjing

Abstract: In order to investigate the storage characteristics and shelf life of vacuum-packed salted goose under different storage
temperatures, dynamic changes and correlational analysis of sensory quality, pH, aw, total volatile basicnitrogen (TVB-N), TBARS
and total bacterial count of vacuum-packed salted goose stored at 4, 25 °C and 30 ‘C were explored. The results revealed that the
storage temperature and storage time had a significant effect on the quality and shelf life of vacuum-packed salted goose. Low
storage temperature could extend the shelf life. In addition, storage temperature had an obvious correlation with quality property
indexes. Based on multiple regression model analysis, the equations of shelf life prediction for vacuum-packed salted goose under
different storage temperatures were developed and exhibited high reliability in validation experiments. The predicted shelf life of
vacuum-packed salted goose stored at 4, 25 “C and 30 “C were 398, 83 days and 20 days, respectively. Therefore, this research
will provide the reference for the storage and sale of vacuum-packed salted goose.
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Table 1 Sensory evaluation standards of vacuum-packed salted goose
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17 #ERPEE:IEH (total volatile basic nitrogen, TVB-
N 0 5

2% SRR 7] 775 B 59 BYHE I A RE B T HE RO
o, A 50mL ZMEK, HREE, R 30min BUIEMR %
Mo FrIEma B 2 T, A SmL b Ba i,
R A A s B A e . BeE 5 RO -
30mL; ZMW/K: 50mL; BiK: OmL.

1.8 TBARS {HllE

KH Lofiego &E K Du S&E 1) 7 - EE 2 B 5g
KRz RES, BTRE, B 25mL 20g/100mLTCA =5 Z1#%
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Table 2 Effect of storage temperature on sensory quality of vacuum-packed salted goose

o .31 PRI 1) /ol
W IC HiE 0 7 14 21 28 35 42 56 70 91 119
AL 470 £0.12% 430 +0.15° 3.93 +0.23% 2,60 £ 0.37° 1.67 £0.14~ 1,60 +0.31° 1.06 + 0.15% - - - -
% Ak 4.834+0.08% 44040100 4.10 £0.15% 2,67 £ 0.40° 1.60 £ 0.16% 1.56 +0.29° 112 +0.11% - - - -
HYURA 476 £0.12% 430 £0.15° 3.96 £ 0.14% 2.40 £ 0.30° 1.67 £ 0.16% 1.56 +0.28° 1.02 & 0.15* - - - -
- S 470 £0.12% - 4.80 £ 0.05% - 4.40 £ 0.118 - 416 £0.07% 420 £0.10% 336+ 0.08"* 2.70 £0.15% 2.03 £ 0.03%
Ak 4.83 0.08% - 476 £ 0.08% - 4.43 £ 0.18% - 423 £0.08° 430 £017% 353+0.14% 273 £0.15% 2.17 £ 0.08%
HYURE 4.76 +0.12% - 476 £0.03% - 430 £0.178 - 42040.06% 4264 012% 353 £0.074 2.70 £0.20¢ 2.03 +0.04%
S 470 £ 0.12% - 4.93 +0.038% - 4,83 £ 0,03 - 486 +£0.03% 4804 0.05% 4.67 £0.03% 4.76 £ 0.03% 4.60 £ 0.00%
4 Rk 483 +0.08% - 4.96 % 0.048 - 4,90 + 0.068 - 486 +£0.04% 4804 0.05% 4.73 £0.03% 473 £0.03% 4.80 £ 0.05%
AYURA 4.76 +0.12% - 4,96 + 0,058 - 4.83 +0,03% - 480 £0.05%  4.80 +0.00% 4.73 £0.03% 4,70 £ 0.06% 4.76 + 0.04%
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Fig.1 Effect of storage temperature on pH of vacuum-packed
salted goose
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Fig.2 Effect of storage temperature on TVB-N of vacuum-packed
salted goose
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Fig.3 Effect of storage temperature on TBARS of vacuum-packed
salted goose
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Fig.4 Effect of storage temperature on total bacterial count of
vacuum-packed salted goose
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o N8 N B HL e RE AN o AR R b, R TR S A
AL (P > 0.05), FLAEN 56K ) 1 95 S 3 — HAE
1~2(19(CFU/g)). W LAE H, Wil B e i A ) A
MR K, T 52 M T B 3 S ) AR L .

N I S R R 228 U (1m0 0 I = = e
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Table 3 Effect of storage temperature on aw of vacuum-packed salted goose
& st 1] /d
JE1C 0 7 14 21 28 42 56 70 91 119

30 0.936 +0.0024* 0.909 £ 0.0017 0.930 + 0.0024° 0.892 + 0.004° 0.921 £ 0.001*° 0.927 £ 0.001" 0.921 £ 0.005*" - - - -

25 0.936 + 0.0024 -
4 0.936 £ 0.002 -

0.923 £ 0.009* -
0.913 £ 0.004% -

0.917 £ 0.002%
0.917 £+ 0.002#

0.928 £ 0.00248°0.925 + 0.003* 0.904 + 0.003* 0.917 £ 0.001** 0.915 + 0.003*
0.940 £ 0.002%20.938 + 0.002% 0.935 £ 0.002% 0.933 £ 0.003% 0.931 + 0.002%

®4 EEQH K RETE IR ) & 18 4% (7 B4R S 4 4

Table 4 Correlation analysis among quality property indexes of vacuum-packed salted goose during the storage period

fatr IR R pH 1& aw TVB-N TBARS EREY S Ak HEURA
K I [ 1 —0.262* —0.095 —0.229 0.430** 0.605** 0.077 —0.205 —0.187 —0.186
T A S 1 —0.629** —0.210 0.439** 0.282* 0.701** — 0.606** — 0.595%* — 0.609%*
pH 1 0.375**  —0.539** —(.532%* — 0.739%* 0.717** 0.715%* 0.722**
aw 1 —0.264*  —0.478** — 0.433** 0.413** 0.408** 0.414**
TVB-N 1 0.727** 0.593** — 0.816%* — 0.809%* — 0.805**
TBARS 1 0.549** — 0.617** — 0.607** — 0.598%*
BT L 1 —0.816** —0.808** —0.821**
AR 1 0.996** 0.996**
Sk 1 0.996**
ABRE 1

H: %P <0.05, BFEMK; «x.P <0.01, HEZEMH>*.

W LRSI S PR 7 W TR A TR A ik A
AR R AR, DRI R 98 S O K 88 . BT h 3]
(21~70d), il NSRBI A S SR,
W& BB BT IR HOE B KA. AR, 5
a7 T, B SR TR W RE I B A AR ) R SE A
K, —WAMEYEE IR, — MR
K, AL IE MR . WK 4 nTULE H, KR T L
B (1 42 K 1 B 4R

2.6 AR LA AT R T i aw AR AL

M3 TTLLEH, AR R R 7= 5 aw (5 2 5
B3 (P <0.05), [FA—Wjihe T, BRI aw (HA2
AARRT R 33X 55 SCRRFR T (14 T Ath I 3 AT 1) £ O g
W) aw {5 1) 48 40 AH L2820,

2.7 AN[AIE L A AR A5 FR A AR DG 4 A

WK 4 FroR, Wi [A] S5 0 g i A k2 6 G
(P <<0.01), UHRAN AR, W (aiE; 5 TVB-N
FI TBARS fi 24w 3 IEAHIC(P < 0.01), i BH Bl A5 i
IR A AE K, TVB-N F1 TBARS AWk H AL B2
5 pHAE aws BTE SVEOROBE ST DG EA B3, (H
RAEF R T, pH . aw. &% BB b
JIU5 I N ) 5 A 2 AH DG (P < 0.05) .

Ve 5 pH B RUBCE P b S A S 3 A O (P <
0.01), d Wil B S, pH (L AVEE b T B
P, AR MR, 5 TVB-N. TBARS {E A %
KRN S A OE(P < 0.01). WM pH . aw
DR b TS A 2 1 U DG (P < 0.01); 5 TVB-N Al

TBARS S B2 IFAH5S(P < 0.01), WU HER RS &
ANTE R it T (9 AR A0 A AR SR IR AR DG o T BEER Dk = i A L
LG, B A I R ) A, S DR AR ) LR B
B B AR, IR 4 A B AR A R R R
A R A A LR T 807 5 A BRI AN ER K 3 s ko1,
M2 pH B TR, R ST RE, AR TVB-N il
TBARS % FFt. W ERSHATLLEH, #4045
br 2 TR 35940 5 35 A DG 1, BT DAY T B A 1 ) b
i )BT AR, LR G T 8 S AN HR bR 7 R R
1) 5 i
2.8 AN[EIE L BE A AR 7 il B A SR

Wk Z amlE o> Fr, i E I S e T AR I Fe
L 2 N TR - el ol SIS Dy S Y L N B
HIFR bR B B 7 FE WLZR 5, I 5 &% B AL g (B )3
FRABCT 22 50 M, 0 670 o 5 R el 19 22 o [l JH O 5 B
Ji NI RN AR, SRR 6, RWKE
JEE TR 2007 3 (0 4R b BT S AR L RE AR G 1R 6] & L R i
i B 28 B AT TR

T 3K TR R B2 JE (R VP A 5 2 5 A O b Sz A
M FRHE, 7= R AT G SN 3.0 BEVA A
s SHE R 6(1g(CFU/g)); pH E MG FHE 4 6.2; TVB-
N (51l S8 R 20mg/100g iF, U7 5 A ok o A= s T
Hg E R EHE AN BT 7 R v 73 0 A [l 3R 7= i 1) T
TR N 4°C 4 R4k 398(398.133)d, 25°C4ft K
24 83(83.117)d, 30°C4fMF N414 20(19.987)d.
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Table 5 Regression equations of shelf life prediction for vacuum-
packed salted goose under different storage temperatures

i IC LD A Ry Ml
TVB-N(X,) 5124 Y= 601.186+5.124X: + 32.828%. —
(%) 32.828 41.242%s — 82.267Xs
4 PH(X) — 41242 0943
SML(Xe) — 82.267
() 601.186
TVB-N(X,) 1.794 Y= 82,423+ 1.794X: + 4.984; —
2 & RA(X) 4,984 21.697Xs
HRLTE} (Xo) — 21697  0.982
HHI(b) 82.423
TVB-N(X) 0.790 Y= 7.739+0.790X1 + 1.424%. —
% HEH(X) 1.424 4.032%s
HMEVREH(X)  —4032 0970
T Hb) 7.739
o R6  TREBEESKHTRATERTZ4H

Table 6 Variance analysis for regression equations under different
storage temperatures

IR /C B TRl of ¥ F (g P

[mpE| 31933.907 4 7983477 56530 < 0.001
4 v 1582.093 19 83.269
Bit 33516.000 23

(G| 32988.089 3 10996.030 416,587 < 0.001

25 v 527.911 20 26.392

Bt 33516.000 23

(| 4054.666 3 1351555 225036 < 0.001
30 v 108.107 18 6.006

Bt 4162.773 2

K7 AR B &4 T B A 75 R K 3 UE
Table 7 Validation of regression equations for vacuum-packed salted
goose under different storage temperatures

e % 1°C PRI /d T L2 /d HIRT R 2 1%
4 63 67.14 6.51
25 49 48.29 1.45
30 9 8.86 1.56

X4, 25, 30°C OB HATRMAL AL 23 T 7E 63 49,
od BEATERIE, SR WEK 7. MF 7 AN, BRI B
B S PR DR AR O B, BRVE IR E RN, R
Pt AN TR T 1) 32 B HR A mT AR A 1 6S AN [R] 3L BE T 1) B
BN REAT IO, DA R i SR R 2

3 & #

pH f. TVB-N. TBARS. K& SECRIEE &R
TEAN [V 5T 5 N [B) 1 A8 A 72 S W 3 Dyl 3 A Ot
N ) 5 pH {E. TVB-N. TBARS. #Hi& M. B
TSR bR A O s I8 2 0 8 [ A 0 kAR
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