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Establishment and comparison of shelf life model about quality index

and colony count of fresh-cut lettuce
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Abstract: The influence of different temperature (0, 5, 10, 15 and
20 °C) on its quality and total number of colonies of fresh-cut lettuce
during storage was studied, and the chlorophyll content, vitamin C

content and colony total were found decreased with the increase of
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temperature and storage time. Based on the experimental data, first
order kinetic model of chlorophyll and vitamin C and Gompertz model
of the total number of colonies were established to predict the shelf
life. The results were as follows. Compared with the shelf life model
SLp of the total number of colonies based on Arrhenius equation, the
accurate factor of shelf life model SL¢ established by Gompertz equa-
tion was 1.25. This indicated that the Gompertz equation could better
reflect the microbial growth trend of fresh-cut lettuce in 0~20 °C the
temperature range. The relative errors of shelf life model SL., and
SLy, established by Arrhenius equation, and shelf life model SL¢ of
the total number of colonies established by Gompertz equation were
8.89% , 4.44% and 6.67% respectively. The shelf life model SLy,
and SL¢ had less relative error, showing that the shelf life model
based on vitamin C and colony counts could accurately monitor the
shelf life of fresh-cut lettuce in the temperature range of 0~20 C.

Keywords: fresh-cut lettuce; shelf life; prediction model; Arrhenius

equation; Gompertz equation
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fresh-cut lettuce under 10 C
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SLg 10 4.2 4.5 6.67
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Table 5 The deviation and accuracy of the predicted values
of fresh-cut lettuce under 10 C
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HSLy w22 A 7o 1.52, IR 22 B K, Xt i — 25 10 W]
Gompertz FLRI%E Arrhenius J5 72 8 55 4F #1 /2 e 0~ 20 °C B}
WA B A K,

4 g5
AR 56 38 18 Arrhenius J5 B Fil Gompertz A8 K1 43 51 %o} fief
B AE S 1 5 5T 4R AR R P P B0 ST I R R IR R R R SR AR
AU AT LA AR G o W 00 M 7 D TR AR o ) o B AR A A A
F A Arrhenius J7 B x4 38 R Ve gERLAT B 09 5 TS AR 09
B B2 40 S50 A B Y R OC R B3 ) D 0.989 1,0.988 0, KT
0.95 , 156 B 12 7 0 A5 20 T LA AR G 2t 58 b v 4 R R Ve 55
i 19 722 AR A% 00 0 6 U] A SEAE 0~ 20 “C ¥ il 9 Y 5 4200
Gompert7 TR A o B b A 34 T ) A SEAE 0~20 CHE A
PR 7 SR S BUAE KB B AR OC RO T 0,95, [R] I &5
4 Belehradek Jy F2 57 T B 74 B 5000 ST AR SR B A L 3 o
FE 10 C i EE T 25 46 AR 19 A8 fh 15 B0, 36 UE 52 28 HA 0 i o 1k L 25
R AT BT SLy, B A X 3% 25 B SLews /N, LA
Gompertz $# £ 7 (1) 3% B AEHL SL (19 A X R 22 o SLi /)
PEHILL Arrhenius Jr FEFI Gompertz 18 8 Jy B Al 43 51 % &f 4]

A 3RHY Vn¢ﬁ%%,h\§i§¥ﬁﬁﬁaiﬂE’J%%Eﬁ*ﬁﬂﬁﬁﬁ?ﬁﬁ%f@ﬁ
0~20 °C {1 il A BF 17) A= 5 A4 5% Z300 BE A7 S 10

5% Uk

(1] XU o Al K SR S AR i 52 AT R ML dE st b2 Tl
AL, 2004 172,

[2] CHEN Zhao, ZHU Chuan-he, ZHANG Yan, et al. Effects of a-

\

queous chlorine dioxide treatment on enzymatic browning and
shelf-life of fresh-cut asparagus lettuce (Lactuca sativa, L)[J].
Postharvest Biology &. Technology, 2010, 58(3): 232-238.

[3] KIM D H, KIM H B, CHUNG H S, et al. Browning control of
fresh-cut lettuce by phytoncide treatment[ ]J]. Food Chemistry,
2014, 159(11). 188-192.

[4] FERRARIO M, ALZAMORA S M, GUERRERO S. Study of
the inactivation of spoilage microorganisms in apple juice by
pulsed light and ultrasound [ J]. Food Microbiology. 2015.
46: 635.

[5] NOURIAN F, RAMASWAMY H S, KUSHALAPPA A C. Ki-
netics of quality change associated with potatoes stored at differ-
ent temperatures[ ] |. LWT-Food Science and Technology, 2003,
36(1): 49-65.

[6] OWENR F. fraffb#[M]. 3 fL. B, ¥rab2, 1Lk, %, 2.
JEnt: P E A Tl kL. 2003 849-875.

L7] El, Xk, JLESF, 5. 6F D)9 S AEAS RV IR B T i 5 A2 Ak

Hsh R RLT ). il 24, 2015, 36(6): 98-103.

(8] WAGIEK, T A, XUAREL. BEAER G 18 42 1 Jiol AL iy My 2l [0, o
= 11 ;Aﬂz 2017, 17(3); 186-193.

[0 shdebk, B4R, SCRGHE. 6T & 008 A8 G 0 £ b B 42 301 3500
B T JENT H:wm;_@m iRk, 2012, 33(21) . 50.
L10] JLAEZF. AN TR k8 00 el xf 6 D7) 5 35 ot J3 748 A 11 532 g B % 42 48
T AR g r (D], K. KREE L K2, 2014, 40-42,

(110 BB, 806, F3622. % 30T HRMUA Y 2F FE i e 477 75 22

AEHE B T A [T . *Elﬁu%%ﬂz 2014, 14(9): 141-146.

C12] 5K AIF, Whd. Arrhenius J7 B85 & R AL 8 b 76 5% 3 1% 42 01 300
R I, B S HL . 2012, 28(5) . 163-168.

[13] KING A D, MAGNUSON J, TOROK T, et al. Microbial flora
and storage quality of partially processed lettuce[ J]. Journal of
Food Science, 1991, 56(2): 459-461.

[14] INSKEEP W P, BLOOM P R. Extinction coefficients of chloro-
phyll a and B in 7 ,n-dimethylformamide and 80% acetone[ ]].
Plant Physiology, 1985, 77(2); 483-485.

(150 22k, HW A A AL 00 DR R B R [M. bt . &
JiAL, 2001. 134-138.

[16] RATKOWSKY D A, OLLEY J, MCMEEKIN T A, et al. Re-

FHE W

lationship between temperature and growth rate of bacterial
cultures[J]. Journal of Bacteriology, 1982, 149(1); 1-5

[17] ROSS T. Indices for performance evaluation of predictive

models in food microbiology [ J ]. Journal of Applied
Bacteriology, 1996, 81(5): 501-508.

L18] Wi, sKAIF, makior, 5. X EZEM 5 T3 J1 50 B b 42
BRI ]. &Rk, 2014, 35(10): 268-272.

(1970 Mot BBy 2858 SRR 2 L 2 M WF 5 [D]. 1. L
FER, 2013 8-15.

[20] skarZe. WEIEHT. TER . fF U0 A S0 00 ) f) ol A 4 26 K
BRI, 55 & BTk, 2004, 30(2): 107-110,

[21] THEOFANIA T, EFIMIA D, MARIANNA G, et al. Shelf-life
prediction models for ready-to-eat fresh cut salads: Testing in
real cold chain[J]. International Journal of Food Microbiology,
2016, 240(2 017) . 131-140.

[22] JEHiG. B DIV 22 2L HE v 56 O 6 1 AR 55 6 200 309 T80 00 A6 724 ) TF
FELD]. MG - E KR, 2014 42-43.

(23] #EPCA, . TR, &5 BRPREREARKRSREMN
Gompertz BRI ] ], &AL, 2011, 321D . 118-122.

109



