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Abstract: In order to study the dynamic law of the quality change in low temperature yogurts, yogurts were
stored at temperatures of 4 °C, 15 °C, 25 °C and 30 °C respectively, and the changes in protein level, fat

level, acidity level, particle size, color, texture and total number of colonies were observed. The regression
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equation analysis shows that the changes of a* redness value (at 15°C, 25°C and 30 °C), total color

difference A E, colony number (at 4 °C, 15 °C and 25 °C), softness and consistency (at 15 °C and 25 °C)

match the Zero-order kinetic model, while the changes of titratable acidity and 5* yellowness value match

the First-order kinetic model. The established shelf-life prediction model equation provides insights in the

adjustment of storage and transportation conditions of low-temperature milk products, as well as quality

monitoring during the storage period.

Key words. yogurt; quality dynamics; shelf life prediction; arrhenius formula; cold chain
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Tablel Regression analysisof quality indexes and
time of yogur at different temperatures

fi TR bR R /°C K1l R? 21 R
4 0.002 5 09127 1
o 15 0.003 4 0.938 1 1
T4 5 R S
25 0.008 7 0.9226 1
30 0.045 7 0.965 0 1
4 0.001 6 0.320 8 /
i 15 0.005 4 0.841 1 0
a
25 0.010 3 0.938 7 0
30 0.037 6 0.980 0 0
4 <0.0001  <0.100 0 /
15 0.000 6 0.564 9 1
b*
25 0.002 2 0.694 6 1
30 0.007 1 0.999 3 1
4 0.648 3 0.881 8 0
15 0.6151 0.879 0 0
AE
25 0.7312 0.920 8 0
30 0.764 1 0.862 0 0
4 ~0.006 0 0.784 5 1
15 ~0.005 0 0.753 2 1
L*
25 ~0.005 0 0.3870 1
30 ~0.006 0 0.458 0 1
4 <0.000 1  <0.100 0 /
15 <0.0001  <0.100 0 /
D50
25 0.001 6 03130 0
30 0.003 3 0.460 7 0
4 0.014 6 02182 /
15 0.095 7 0.959 0 0
D90
25 0.256 3 0.818 1 0
30 1.236 6 0.896 4 0
4 ~0.1315 0.957 1 0
L RL9ER 15 -0.275 4 0.963 3 0
(log) 25 ~0.402 7 0.973 5 0
30 / / /
4 ~0.009 6 0.660 6 0
15 ~0.009 1 0.729 1 0
T
25 ~0.015 1 0.916 8 0
30 ~0.015 3 0.866 9 0
4 ~0.231'5 0.6277 0
15 ~0.2146 0.636 3 0
HARE
25 ~0.357 8 0.879 6 0
30 -0.383 5 0.8705 0
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A FRZARI T, K 4, 15, 25 C=ANRESAM
T HYRR AL k (1T Arrhenius RIS, 155
PR B AR AL R ki 2 FEK (5),

K =180 84lexp * 7 (5)

Arrhenius FHEH R SN H %X 8.314 J/mol-K, 28
4 Arrhenius R (5), ] LIRS IR AR 11
FWLIE AL HE Ea 24 40.08 kJ/mol.,
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Table2 Dynamic analysis of acidity changes of yogurt

yE T S SR A4 RN
R, xR At ﬁﬁﬁ, ff%iﬂmjr
°C FE/K 5k fir R
4 277 y = 83.309¢"002 5 0.0025 09127
15 288 y =84.76¢"00% % 0.0034  0.9381
25 298 y = 84.618¢"008 ™ 0.0087 09226
kt 80 841
Eal(kJ/mol) 40.08

o 4,15, 25 CHEE 93 12 A UAE C= Coexp(kit); Ea
BT AR Arrhenius A k = krexp “%75 ¢ JRFIAl/d; ke Nk
RHF; Ea yRIE AR/ (KI/mol). T,

LA EEAEAATT R (4) ATAS 2 i 5 TR
O A bR ) 3 ZRAYI T 5 R
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2922 @ZEEE bMETIM A DiaEE
b A BT AL TN FE AR HEA T 3N Ty 2 oA gk 3 P
N FEBAGRMAMHT (4 °C), 2 b¥EMAS
AR, AFFE G T — W Bl ) 2 A
PHIEEE 15, 25, 30 °CHY b*{H AR i 3 R itk
17 Arrhenius HREHLG, 1SRRI 2 b+EAL
A kR (6),

k:5><1017exp713 878/T ( 6 )

HHEGR pEB R RMWIELRE N 115.38
kJ/mol,

*x3 BNGEHE GENTHIIAZESH

Table3 Dynamic analysis of b* yellowness value of yogurt

it 32/ 24t %o 1 . R G P

(mEE £ ] Vi P J_ﬂ%% i 2T
C /K Bk fir R

15 288 y=17.659 4% 00006  0.5649

25 298 y=7.748 32> 00022  0.694 6

30 303 y=7.7089¢"7*  0.0071  0.9993
kt 5x10"7
Ea/(kJ/mol) 115.38

B UL EBUEMRAT RS (4) IA53) (522 i
H*{EL A M 4 B 14 2 A 000 A

C
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SE+10e- 2578
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Table4 Comparison of the accuracy of yogurt
shelf life models

g /°C EME KRNE AHRE%
4 36 35 3.57
T 7E TR 15 31 35 8.87
25 22 20 1.2
15 30 35 15.37
2% b*H 25 20 17 18.49
30 11 10 10.46
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