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Temperatures and the Prediction of Its Shelf Life
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Abstract: In order to study the correlation between the quality changes of fresh rice noodle and storage time, in this paper, iodine blue
value, acidity, pH value and water absorption of fresh rice noodle stored at 4, 10, 20, 25 and 37 ‘C were fitted by statistical software. A dynamic
model was established. A shelf-life prediction model was also established with iodine blue value of fresh rice noodle as the end of shelf life. The
results showed that the iodine blue value and pH value could be fitted into a zero order kinetic model, and the water absorption could be fitted
into a first-order kinetic model. The fitting coefficients R> of the three models were 0.9901 (iodine blue value), 0.9524 (pH value) and 0.9785
(water absorption) respectively. The average relative error of W was 7.0%, 5.8% and 5.6%, respectively, both less than 10%. The model of
shelf-life was established based on the change of iodine blue value of fresh rice noodle during storage. At the end of shelf life, the iodine blue

value was 1.2389, and the average relative error was 1.06%, which was less than 10%. The model established in this paper could predict the

storage time of fresh rice noodle.
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Table 1 Basic material composition of fresh rice noodle
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Fig.1 Changes of iodine blue value of fresh rice noodle with

storage time
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Table 2 Rection rate constant k and determination coefficient R? of determination for zero and first order regression
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Fig.5 Arrhenius curves of iodine blue value of fresh rice noodle

AR A [F 8GR T S i E S v e 815 Hh Ao
BRIz 1150778, HEESS & Arrhenius 7 FETHE H v
HAHE K. A Ea, AJEENLEER KR ) 2 P
RITHE . B8 )RR TR (9) Pok:

P L TSR T g«

G =G, exp{[(—9l9.656)xexp(_zfo'sjjt} D)

X G TR t B SHR R KA, G A TR
[R]85 R AR A,
242 BREAE AL TRRARA 6 304E

FHERRK 2 IS [ TR AL 7 A2 v B IS Uk
5 CHMF T ERERZEMIMUIEE, BP9 RIEE (e i Tt
B, FIHMLPAMEIHTIE (B 6) . 4REMH, |
NS 21 B K 2R T AR TR (L AN S (i 2
1:1 HhEkve K508 0.9892, RIEX (7) HHHEASH
FIFIIANHRZE P A 7.0%, /NTF 10%, BB RERR
UFIITIN 4~37 “C o6 R ERRKZR IS (E .

141

| y=1.1623x-0.0444
' R2=0.9892 *

1.0
0.8
0.6

A S

0.4
0.2

0.

TR B S M
El6 MUEERAISUNIESTUNME < [B]#9HE X1
Fig.6 Correlation between predicted values and actual values of

iodine blue value
2.5 pH {E & il TUNAL A 2 57 5 303
2.5.1 pH/ETALKFMARA 49 2

FRAEAS R eRil T pH (B BB [ R,
A LA ST pH {EL G I 38 [R) AR L0 ) — 2 3 7 2457
F pH A M DA 5 R 25 EO U (InKD 55060
(TG E1% (1/T) Frfi) Arrhenius FIZE U&7 Frow,
SR RE B 09524, X ARG (1) —2%
N IHERER Arrhenius 77 FE45 & RCRIST -

FH Arrhenius 75 R 1575 215 [A] pH & K75 1L
fit Ea A 2.14x10* kJ/mol, A {HH 30.45.

7

6F

i /M/y/—‘
v 4T y=-2568.8x+3.4161
£l R=0.9524

2+

1F

()_.%032 O.O(I)33 0.0634 O.OIO35 O.OIO36 0.0|037
VT
&7 #HEKEpH{ERYAr rheniusfhZk
Fig.7 Arrhenius curves of pH value of fresh rice noodle
AR AN RSB FE T S Hdm it e 13t pH

B2 J12E 5 R, HRELE & Arrhenius 5 FETHE H N
A K. A Fl Ea, WE pH {H 12 Tl
Titse w1 IN AT -

pH {H TR TS 5 7

Q.=0Q, exp{[(—m%)xexp[‘z"’fg'gm (10)

Kb, QATER t i HEHE KK pHAE; Q)R TALHAT
1) 632 K &, pH 1A

2.52 pHAAZALHTRMAZA 4935
6.4

63T y=1.0299x-0.1571
6.2 R?=0.9807
6.1

6.0
59
5.8
5.7
5.6
5.4

pHAE T

52 54 5.6 5.I8 6.0 6.2 6.4
pHAE S
[El8 pH{EREISTNME STUMEZ BHIHEX T
Fig.8 Correlation between predicted values and actual values of

pH value
F pH {ETRNAAS S FETFE IR 15 C4%
P EREOKRZE pH AE, BN pH I TRIIME, K HRnse
MMESET R . R R, BAXITHEAEN pH (A
TRMMERNSE R T 1:1 kit RECH 09807, it

93



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.1

AP R ZE P N 5.8%, /NT 10%, B
RYRERIF (TR 4~37 “CHA M EER KL pH 1H.

26 TKEE RS FARA AT 5RT

2.6.1 FBAKETACHTRMAER 4932 5

FRPEAS [R5k B WK 5 BN ()25 10 R R
AT DL ST K SR 2 T ek B B) AR AL 1 — 2R B g 2 A
AL FWR K R 1 18] U5 R A3 5 3 B Bl (InKO)
555 N R EERIEL (/T B Arrhenius #2840 P
9 fiR, HAHKARET AN 09785, XK IAARIIE
PR Z 2 5h JIREAIER Arrhenius J5 FE45 & 8RBT

i Arrhenius 77 FETHEAS 2 EEUHA ]I K 2 1
1L #E Ea N 1.94x10% kJ/mol, A & 1814.93.

-1.01
y=-2337.1x+7.5038
R?=0.99785

-0.81

-06F

InK

04F

-02r

-0.0 I 1 1 1 )

2
%.0032 0.0033  0.0034 0.0035  0.0036  0.0037

UT
B9 &5 RKEINKZERAr rheniuspiZk

Fig.9 Arrhenius curves of water absorption of fresh rice noodle
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Table 3 Person correlation coefficient among the various indicators and acidity

A 4°C 10 C 25 C 37 C |
AL 0.991** 0.983** 0.989** 0.996%* 0.991* 4.940
pH {& -0.982%* -0.941%* -0.930** -0.875%* -0.935% 4.663
Bk Z -0.968** -0.969** -0.962** -0.959** -0.948** 4.806

VE: R 0.01 KPR EREAE, *E0.05KF () LRFAEX.
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Table 4 The predicted and observed values of shelf-life of fresh rice noodle stored at 15 C
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