R EmiB Modern Food Science and Technology 2019, Vol.35, No.8

R S EE BN S

MEH
(M TEFRBAREZ, TRy 510850)

E: A ERE S BB AA WL PR AT T AR, MARRE. B, T, BAEMS pH 5B
IR RRKFRATR Y, S4BT E BT TR, AR OLBAN T, R TL AR R AL B, Filitaide
BB ALTE, Ak B KBS A FARA . 18t Origin 8.0 483) /) FARE B iS4 An I SAB AT HAR, e AL, 45 R K
KBRS 36 COMYE B ERG; AEHERAT0mL. HAF2 5%, A bk pH 2 40 9T, FRESABAL AL
BHF, EBHETA 6.71x10° cfuml; EHARR IR A e L IME IR AT 8%. TUAFHE RIS T: BEL36 C, £HEA
70mL. A ER 5%, EARAAE pH R 4.0, PR TAH AT ERE S GRS A WL BT T,

KGR S HAE RARKEE BH PR

XEBS: 1673-9078(2019)08-220-225 DOI: 10.13982/j.mfst.1673-9078.2019.8.032

Kinetic Analysis of Fermentation of Probiotics from Apple Pulp
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Abstract: In this wok, the design process of fermentation kinetics model of probiotics from apple pulp was studied. The fermentation
temperature, inoculation amount, feeding amount, initial pH of medium and other factors were invesigated at different levels. The changes of
viable bacteria in the fermentation process were recorded. Under the given fermentation conditions, 7 L fermentation tank was used to complete
the fermentation, and the probiotic fermentation kinetic model was constructed by fitting the data. Origin 8.0 was used to compare the theoretical
and experimental data of the dynamic model to verify the validity of the model. The results showed that the number of viable bacteria was the
highest when the fermentation temperature was 36 “C. The optimum fermentation conditions were as follows: 70 mL, 5% inoculation and 4.0
initial pH. The number of viable bacteria in apple pulp was 6.71 108 cfu/mL. The error between theoretical and experimental values of the
design model was less than 8%. In conclusion, the fermentation environment was as follows: the temperature of 36 ‘C, the loading amount of

70 mL, the inoculation amount of 5%, and the initial pH of the culture medium of 4.0. The design model could effectively predict the change of

the fermentation process of probiotics in apple pomace.
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Fig.1 Changes in the number of viable bacteria at different
fermentation temperatures
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Table 1 Orthogonal experimental design and results

Fare e #E ok 5%8 H4
/mL /% pH  /(x10°cfw/mL)
1 50 1 4 6.12
2 50 3 5 6.03
3 50 5 6 6.15
4 70 1 5 6.29
5 70 3 6 6.31
6 70 5 4 6.71
7 90 1 6 5.92
8 90 3 4 5.28
9 90 5 5 6.42
*®2 EXRGHER
Table 2 Orthogonal test results
piieis  GENAMGEE SR
T, 18.22 17.56 18.03
T, 18.51 18.21 19.1
T 17.83 18.69 18.13
R 0.24 0.35 0.46
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Table 3 Logistic model parameters

BRI FARSIAE AR E

Xa 9.5655 0.07821

Xo 0.00615 0.00203

8a 0.26231 0.01135
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Table 3 Comparisons between the measured and predicted values of the model designed in this paper

X/g! E/g’ p/U?

FEMA A RE% FEME HEE EE% EEE FE RE/%
0  0.009+0.002 0.0085  5.88 561£0.06  5.81 3.44 -
4 0.08£0.007 0.08 698 569005 7.2 332 -
8  0.71£0.05 076 6.58 5.03+0.09  7.08 7.06 126.59+721 13625  7.09
12 3.59£009 341 528 2244011 542 2.58 479.56£6.13  499.16  3.93
16  523+025  5.11 2.35 0.53+0.08  2.52 6.75 72531+5.62  768.56  5.63
20 5.49+0.23 542 1.29 028+0.05 159  18.87 931.15£1122 97146  4.15
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Table 4 Comparisons of experimental and theoretical data of

the kinetic model fitted

" & B #/(x10°cf/mL)
A (A iR E£/%
0 0.0061 0.0065 6.15
4 0.022 0.0206 6.80
8 0.045 0.0423 6.38
12 0.115 0.1163 1.12
16 0.269 0.2826 481
20 0.655 0.6935 5.55
3 g
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