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Shelf life prediction for boiled bamboo shoots in
flexible retort pouches based on Global Stability Index( GSI) theory
PAN Meng-yao' ,LU Li-xin'**  TANG Ya-li'* ,WANG Jun'’

(1.Jiangnan University , Wuxi 214122, China;2.Key Laboratory of Food Packaging Techniques
and Safety of China National Packaging Corporation, Wuxi 214122, China)

Abstract: A new shelf life predicting method for food—Global Stability Index ( GSI) was applied to the shelf life
prediction for the bamboo shoots packaged in flexible retort pouches based on the global multi- quality indexes.
Quality degradation trend of the products was monitored via accelerating testing with constant temperature at 23,
33 and 43°C.The color, soluble protein and vitamin C were regarded as the critical quality indexes of boiled bamboo
shoots.The quality degradation process based on total indexes of products was described by the GSI theory.And
the GSI values changing trend under different temperature was obtained.|It was found that the GSI values changed
in line with zero-order reaction kinetics.The GSI shelf life prediction model was established by Arrhenius equation
and the corresponding factors in the model were defined.The products shelf life at 20°C was calculated , which was
around 186d.At last, the prediction model was validated.All of the relative errors between the predicted and tested
GSI values were below 22% ,which confirmed that the prediction model was valid.
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Table 1

Sensory index description of boiled bamboo shoots

when the products can’t be acceptable
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Table 2 The determination values of AE,protein content

and V. content of boiled bamhoo shoots stored at(23°C )
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10C, Bl MR #ERH B &E, HET
(23°C) fifg e 14 AR Bl 2 UK 75 55, L8R (o & B0 7 44d
W—H 43578 12mg/g VI b, 443 C UK T
16% ;33°C =i T , Bl A9 2R EH R 7E S 20d B (8 =
11.815mg/g, 4/ 3K C B 24d Bf &5 T 19% 5
T 43°C AL &, L8R 5 & i e 35d PN T

s [a] AE BB SR Ve &l

(d) (mg/g) (mg/100g)
0 0 14435 £0.121 12,917 £0.361
5 0325+0007° 14267 +0.137  12.708 £0.361
10 0.595+0002  14.005+0.011  12.500 +0.000
15 13410038  13.802+0013 12292 +0.361
20 2.115+0017  13.649 £0.029  12.083 +0.361
25 26300009 13349 £0.046  11.875 £0.000
29 3.079+0.021 132230011  11.667 £0.722
33 372640012 12987 £0.052  11.667 £0.722
37 4217+0016  12.572£0.046  11.250 £0.000
41 46300030 12296 +0.063  11.042 +0.361
44 49770023  12.194 0067  10.833 £0.361

50% AR C AR E LR T 45% o PRI, (&
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Table 3 The determination values of AE, protein content

and V. content of boiled bamboo shoots stored at(33°C)

IRF Ji) AE G IiigEe Ve i
(d) (mg/g) (mg/100g)
0 0 14.435 +£0.121 12.917 £0.361
5 1.588 £0.010 13.662 +0.717 12.292 +0.361
10 3.101 £0.028 13.285 +1.293 12.083 +£0.361
15 4.425 £0.009 12.472 +£0.671 11.458 +0.361
20 5.543 £0.017 11.815 £0.017 11.042 +0.361
24 7.055 +£0.008 11.125 +0.030 10.417 £0.361
28 7.366 +0.008 10.862 +0.079 10.208 +0.361
32 8.084 £0.016 10.442 +0.648 9.792 £0.955
35 8.820 £0.025 10.069 +0.398 9.375 £0.000
38 9.724 +£0.019 9.573 +0.063 9.167 +0.361
41 10.209 £0.011 9.395 £0.017 8.750 +0.000

*4 KAFERE AE HEART R
YA R C 5 AR IIE (43°C)
Table 4 The determination values of AE,protein content

and V., content of boiled bamboo shoots stored at(43°C)

Fit i) AR EAHRAGE Ve &
(d) (mg/g) (mg/100g)
0 0 14.435 +0.121 12.917 £0.361
3 2.572 £0.016 13.197 £0.040 12.292 £0.361
7 4.868 +0.019 12.326 +0.560 11.667 £0.361
11 7.589 £0.013 11.482 +0.047 11.042 £0.361
14 8.513 £0.006 10.922 +0.050 10.000 +0.000
18 10.384 +0.010 9.704 +0.051 9.583 +0.361
21 11.385 +0.006 9.142 +£0.074 8.958 £0.361
25 11.972 £0.013 8.524 £0.051 8.542 £0.361
29 13.272 £0.007 7.809 +0.007 7.917 £0.361
32 14.507 £0.016 7.425 £0.076 7.292 +£0.361
35 15.735 £0.298 7.129 +£0.040 7.083 +£0.361

CE R E T3 + bRz (n =3) , K 3 K4 .
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Fig.1 Changes in GSI of boiled bamboo

shoots during different temperatures storage
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Table 5 Estimation of the order of GSI changes for
boiled bamboo shoots by examining the

R* and k, from plots of zero and first reactions

0 AR5 1 RIS

AT N = e
%?ﬁgﬂl;g R’ Y R? A R Y R? A
WECE, Wk,
23 0.9915 0.00644 0.9822 0.00734

33 0.9966 2.9735 0.01425 0.9895 2.9587 0.02051
43 0.9854 0.02404 0.9870 0.04686

PRI, i GST B9 2 95 52 107 T8 4 0 B0k A7 A ot
PN Ny o BTAR ) 55 T B e A it B XS
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RIAT 45 B /K 2 5 4R il Sk 3 T2 A A R AR bR 1 TR 28 30

I Ty B
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Fig.2 Relationship between 1/T and GSI decreasing

rate constant of boiled bamboo shoots

H(8) 1, [ GSI], =1, K5 STk B 5T 28 77
A, [ GST] =0, PR3 21 20°C F /K 4 20
Sk B9 PR BT 24 2 186d
2.5 GSISZRPTMNEE A KIE

TH5E 23 33 43°C Y GSI 256 52 B A P 548
BATTOMAE Y AHXS 122, L3R 6~38 8, AJ UL, SE 46 5] 3
PN, GSI S AL 55 P D0 L A AR X ER 22 P 34T AR 22% LA
T, UL A SCHEST B9 7K 2 55 GSI AR AL 3l ) 2 B 1
RLR I TR R S ) A AR
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Table 6 Experimental and calculated values of GSI for

boiled bamboo shoots in flexible retort pouches at 23°C

—— —
%ﬁﬁﬂ SIS S ﬁﬁf%
5 0.9774 0.9664 1.13
10 0.9519 0.9329 1.20
15 0.9203 0.8993 2.28
20 0.8901 0.8658 2.73
25 0.8586 0.8322 3.07
29 0.8356 0.8054 3.61
33 0.8140 0.7785 4.36
37 0.7684 0.7517 2.17
41 0.7398 0.7249 2.01
44 0.7195 0.7047 2.06
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FRBg o2 28 W UM A R, 23 (33 (43°C =PI, K
O GSUAHIY R BRI G T s J1 U, el
BrUE, AR SCHE ST A GST T A5 AU BE 2 1 i 4l i 7K 45
ST 23~43 °C il BE VL R N A9 i B 95 AR S A, IF RETE 0
S WA PP $5E il 2 E 7 i 25 45 i SRR 2 ), DR i e
7 i 149 Jo i M A S R R B g PN Y T AR T
R I BT

KT 33CRKREFHEES CSI SR {H
5 T L FR) AR X 158 2
Table 7 Experimental and calculated values of GSI for

vla
o~

boiled bamboo shoots in flexible retort pouches at 33°C

%ff?m CSLSZlofi  GSI Bif ﬁﬁzﬁﬁ
5 0.9100 0.9337 2.60
10 0.8571 0.8675 1.21
15 0.7702 0.8012 4.02
20 0.7032 0.7349 4.51
24 0.6180 0.6819 10.34
28 0.5917 0.6289 6.29
32 0.5419 0.5759 6.27
35 0.4936 0.5361 8.61
38 0.4469 0.4964 11.08
41 04113 0.4566 11.01

# 8 A3CT/KAEFHAE GSI S {h 5 PINE Ry AHXT 15 22
Table 8 Experimental and calculated values of GSI for boiled
bamboo shoots in flexible retort pouches at 43°C

FRET s osmg MR
3 0.8727 0.9248 5.97
7 0.7658 0.8245 7.67
11 0.6522 0.7242 11.04
14 0.5637 0.6490 15.13
18 0.4597 0.5487 19.36
21 0.3891 0.4735 21.69
25 0.3334 0.3732 11.94
29 0.2510 0.2729 8.73
32 0.1836 0.1977 7.68
35 0.1392 0.1225 12.00
S 3k
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