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Fig.2 Effect of storage temperature on total phenol content




182 hoE

i oF i

2022 455 1 #

FE TR A, von I T L3 5 il 0% | 8 v O B I N
RN R B RE Al R A AR A
B VR A AT DL 2 3R O i G R, AE R
LR W BEAR M A AR E

N 4 Bt B2 I3 I 18] B 28 K S8 1) kA
BRI €0 22 B B R, FLTRL B ey, (0 22 R
P, BEYIERBERE 0 AP 5 it g R & & POD T
PESEBE DA G, Th R i 4R 5 i POD T
PER) E TN, F T LABESER POD I 1, i i
BESNE, et SR R R AR, 1 VIR R
FEIR, SR 2R,

WS Jis, Bl R As ) A9 4E K B vE AW T
R, U RE B ME R T R R 15,20,25 CH fif
VIR Bk 7 %) B M 200 R F% L3 d IR R 460 g-s
ZiAq 0 0,5,10 CHE N BRSNS | 76 50K B, Me P
{57E 500 g-s 2o A7 o W0 FE B BRI AR T &
POD V& PR s, i S UIBRAE Bk A & O AR R
i 1 R T AR R AT Ak — e i i
HEFEAER = KT

WA 6 it B2 I I 1) 28 4| @60 50 Bk
R VC & it W AR TR 8=, VC & IR
HHEAMA 0,5 CRLH T VC &8 T
ZZ0%, TEWRR W VC & AR LE 95 mg/100 g /2
fio VC &5 DGR R B i 55 3R & A R i IR
T UM APX 455 VC B AT 56 B 15 M | SE 2%
VC By REff s 325 VC IR

WA 7 Fios B A GE K | B V% BB 08
VR I R RE R TRV BB s, 5,20,25
CIT AR 2% 11 T 9 TRV A B B 35 KT 0,5,10
C(P<0.05), H 3dJF,5,10 CIRIAEE T B HE %
MBUE E T 0 °C(P<0.05), AL AR IR A A T
EeEIRRAEAR e G PR A

Db S ek B T B2 UL R ARk R L . i Kt
LR E R AN B E (P>0.05) , % Ha k| @2
B VR BB VO & B I SE I B 3 (P<0.05) , Mt |
2 BVE B VO B ] DL WA [m] I 5 T
JE X S )RR AR S R BB LI R ST e D) R
TRk R A B G R R I K SR (25 | RUE RLAK
K VC & AR g W4 A

24 -

ole]

20

P
3333

ittt

%&:— i
ST
L -4 A

2R
Chlorophyll content/mg- (100g)™"

P BN 8]
Storage time/d

B3 MERENHEESENFMN
Fig.3 Effect of storage temperature on chlorophyll content

——5°C
25 —— 10 °C
—~— 15C
" ——20C
% 20| —<—25C
e
S 1 /‘N“‘ 4
] r b4 - -
w g LS e
% -/ /S
o 1fF r/ /
k- / / /
|
£ sq/ * -
o [T
/
0 . . . )
0 3 6 9 12 15 18 21 24
I i B[]

Storage time/d

B4 PEREXNEEZHZE

Fig.4 Effect of storage temperature on chromatic aberration

Jig v
Brittleness/g-s

400

0 3 6 9 12 15 18 21 24
I K 15 (1]
Storage time/d

B 5 R X AR R 8

Fig.5 Effect of storage temperature on brittleness



B228 H1M

ARR S B AR 4L 3 09 SR b BRAEARL T BT 42 A FRon) AL A

183

- 8-
180 - = 0C ; A_e
—-+—5%C = '//
10 S 7 / -,

= —~— 15%C = y/ y

& 190 i}\\"‘\t“‘_; ——20°C 3 74 /
2 % {}i\\*\ —~—25C ﬁ g // /

~ \ pig) —; / - -
S AN E A " [ox

E n0f AN - "B //‘ ——5%C
ik 2 WO\ . // ——10C
g \% \ e Ny g
@ g N\ ~ = / / —~—15%C
= 8 A g o ——20C

o 0T \ TV ——25C

= = '/

sl . . T T 6 9 12 15 18 21 24
5 4 TN
I i
Wi .

Storage time/d
E6 MEiREXVCEEMHN

Fig.6 Effect of storage temperature on VC content

2.2 mMEGEIREI AT AR Y B I 3
S ZEG . — I JT #E  Logistic 77 2 M

Weibull J7 F2 X ff U1 556 Bk A 007 6 o #2 vb & o 48

Storage time/d
7 WEREXEE BB
Fig.7 Effect of storage temperature

on the total number of colonies
P B 5] [ A2 £k 1 BCH AT L A BN RN T
ARG 7 BT EE U AR Ak A ek . (22 VC &
HA LA BN 1 iR,

1 TEAMEFENUEE
Table 1 Fitness of different fitting equations
I A2 ¥ 4% K F A WA
0<C 5%C 10 C 15 C 20 C 25 C
TR We b 0.54568 0.70739 0.56988 0.98917 0.98917 0.97929 0.79676
&z 0.9699 0.97396 0.93521 0.93729 0.90558 0.90990 0.93864
VG 0.93691 0.90086 0.98503 0.95747 0.96274 0.98230 0.95422
— % Wt 0.93557 0.97987 0.9697 0.97638 0.94216 0.97122 0.96248
&z 0.92885 0.93574 0.84328 0.64126 0.57875 0.64864 0.76275
VC 0.93691 0.9568 0.98503 0.97844 0.98591 0.98133 0.97074
Logistic e 0.51484 0.64068 0.50739 0.97861 0.93297 0.97043 0.75749
&z 0.91827 0.96113 0.95335 0.8985 0.95311 0.93487 0.93654
vC 0.9249 0.90743 0.99566 0.98221 0.97521 0.98471 0.96169
Weibull Wb 0.97556 0.9657 0.96872 0.98253 0.93847 0.91141 0.95707
&z 0.93814 0.94004 0.87371 0.84959 0.95654 0.99709 0.92585
VG 0.90291 0.90969 0.99637 0.7654 0.96275 0.92130 0.90974
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Table 2 Rate constant at different temperatures

T8 47 K
0°C 5%C 10C 15C 20C 25C
i [0icA -0.0252 -0.0421 -0.0500 -0.1224 -0.1274 -0.1595
%3 0.8079 1.3055 1.5520 4.7542 5.8069 6.1914
VC -0.0240 -0.0361 -0.0637 -0.1083 -0.1239 -0.1386
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Table 3 Pre—finger factors, activation energies and fitness of different indicators
I8 4% FHIAT A, &AL AE/] - mol™ R?
0ic 2.5248x10° 5.2146x10* 0.9255
%3 4.0256x10" 6.1146x10* 0.9052
VC 1.2274x10° 5.0535x10* 0.9351
H1 3% 3 AT, Arrhenius J7 P2 X a1 | €825 VO VC SR AR A AY .
TR LA BT 0.9, U5 K R, W] Sl = InV,~InV_ (19)
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Table 4 Fitness of different fitting equations

7 A K F 3 bR
0 5%C 10 C 15C 20 C 25 C
KB 0.95818 0.9474 0.92292 0.95655 0.96843 0.99347 0.95783
— B R 0.95718 0.9464 0.92092 0.95655 0.96703 0.99287 0.95183
Logistic 0.94448 0.9792 0.97146 0.98375 0.99830 0.99683 0.97900
Weibull 0.86898 0.93944 0.96576 0.65760 0.59658 0.55760 0.76402

% iE Compertz 0.94681 0.95347 0.94459 0.97742 0.99856 0.99313 0.96900
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Fig.8 Relationship between maximum growth rate, lag period and temperature
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Table 5 Measured and predicted shelf life

of fresh—cut kiwi slices at 3 °C

3647 M AE/d SmE/d AR £ /%
&% 13.0390 13.5 3.41
Motk 12.9563 13.5 4.03
VG 13.1761 13.5 2.40
H % 15.4211 15.0 2.80

AR ML IIGRORE, T TS% 8 IR
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Table 6 Measured and predicted total colony of fresh—cut kiwi slices at 3 °C

e B 191/l ol {Ng(CFU-g™) ) N =N N =N sl
0 2.4299 23010 0.1289 0.1289
3 3.3274 3.2305 0.0969 0.0969
6 42477 4.4533 -0.2056 0.2056
9 5.0702 4.9823 0.0879 0.0879
12 5.7198 5.6178 0.1020 0.1020
15 6.1845 6.2625 -0.0780 0.0780
e D) AERE BT AR H SR AT R T LR A 2 % X W

MR b B AR 0 ST 4L S Ry 13.5d, /N TR
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Shelf Life Prediction Model of Fresh—cut Kiwifruit Slices Treated with Low-temperature Plasma

Chen Yueyuan, Zhao Wuqi’, Jia Mengke, Gao Guitian, Zhang Qingan, Meng Yonghong
(Shaanxt Normal University, College of Food Engineering and Nutritional Science, Xian 710119)

Abstract The effect of storage temperature on the quality indexes and total number of colonies of fresh—cut kiwifruit
slices treated with low—temperature plasma were studied, and the shelf life prediction models of quality indexes and total
number of colonies were established. The fresh—cut kiwifruit slices treated with low—temperature plasma were stored at O,
5, 10, 15, 20, 25 °C, and the VC content, chlorophyll content, total phenol content, total colony count, brittleness,
color aberrations and solid—acid ratio were measured regularly. The effect of different temperatures on the quality indexes
and the total number of colonies were explored. The fitting equations of monitoring indexes were determined. The shelf
life prediction models of the quality indexes and the total number of colonies of fresh—cut kiwifruit slices were estab-
lished by combining the Arrhenius model and the Belehradck model. The results show that the storage temperature has
no significant effect on the solid—acid ratio, total phenol content and chlorophyll content, while the storage temperature
has significant effect on color aberration, brittleness, VC content and total colony count. The changes of VC content,
brittleness, color aberration and total colony count of fresh—cut kiwifruit slices treated with low—temperature plasma follow
the first—order reaction, first-order reaction, zero—order reaction and Logistics equation models respectively during storage.
The shelf life prediction models  (SLiiencss Slioor abermions SLves SLegony) 0f fresh—cut kiwifruit slices quality index and total
bacterial colonies was effective. The relative errors of the shelf life prediction models were 4.03%, 3.41%, 2.4% and
2.8% respectively under the storage condition of 3 °C. The models can be used to predict the shelf life of fresh—cut ki-
wifruit slices treated with low—temperature plasma under 0-25 °C storage conditions.

Keywords fresh—cut kiwifruit slices; shelf life prediction model; low temperature plasma



