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Fermentation Kinetic Modeling and Antioxidant Evaluation of Suaeda salsa
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Abstract: The changes of yeast count, ethanol, reducing sugar, pH, titratable acidity and total phenols as well as antioxidant
properties such as hydroxyl and superoxide anion radical scavenging activities and reducing power during Suaeda salsa
fermentation by yeast were studied. The SGompertz, DoseResp, Logistic and Boltzmann models were used to investigate
the fermentation kinetics. Meanwhile, a comprehensive evaluation index (CEI) system of S. salsa fermentation was
developed by correlation analysis (CA) and principal component analysis (PCA). The growth kinetic model of yeast was
established using the DoseResp and Boltzmann equations, the kinetic model of ethanol production was established using
the SGompertz equation, and the kinetic model of reducing sugar consumption was established using the Logistic equation.
The fitting coefficients (R*) of these models were 0.977, 0.995 and 0.982, respectively, indicating excellent goodness of fit.
CA showed that total phenols and organic acid were the major contributors to the antioxidant capacity of fermented S. salsa.
PCA showed that the CEI value increased first, then leveled off, and finally decreased. The fermentation endpoint was on
the eighth day in overall consideration. The results of this study provide a theoretical basis for the precision preparation of
fermented S. salsa.
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Fig.1  Changes in yeast concentration, ethanol content and reducing

sugar content during fermentation
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Fig.2  Changes in pH and total titratable acidity during fermentation
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Fig.3  Changes in total phenolic content during fermentation
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Fig.4  Hydroxyl radical scavenging effect of fermented S. salsa
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Fig. 6  Changes in reducing power of S. salsa during fermentation

2.2 EhHWEIGE KBS ) AR R ST

M BEBAE0~9 dab T HAE KU S fasE i, 10d
JEHEANRARIE T, R FEEERES, R WMIURE K
FEIE A SE . AT 0~9 dIX 1) 2 57 % BF 1 (1) K %
BJIERAL. RAZ M “S” BRI SGompertz i Y |
DoseRespf i, Logistic#: ! FlBoltzmanm1& B %} A [7] &
27 IT [v) 2 1t o 32 R RV T IR BE BRI AR K Sl R R AR
G 3 TR ST FE S DU AT AR ML S, A L
FEUT R R W I AR AT € R, L RIS )
E Rl
221 FERFEAEKE) ) AR

K HSGompertzi#% %, DoseRespfiZil, Logistict 7
JeBoltzmannibi RN J P ok £ o B B ) A2 KA L IEAT 0L A
(RD , 4G RE 80975, 0.977. 0.968, 0.977,
DoseRespAliBoltzmannt% B f & 25—, ¥ T HAb
PR, A BT

F EEEREE I TR

Table 1  Fitting equations with correlation coefficients for yeast count
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Fig.7  Fitting curves of yeast count under fermentation kinetic models
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Table 2  Fitting equations with correlation coefficients for ethanol production
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Fig.9  Fitting curves of reducing sugar content under fermentation
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Table4  Correlation of various parameters during fermentation
s ow i waem o gm o meek SOET am
LE 1000 —0.125  —0368  0.549** 0.171 0.673%* 0.112
pH{E 1000 —0.847% 0252 —0.710%*  0.066 —0.355

WHER 1000 —0559%  0596*  —0418* 0272
bl 1.000 0.191 0.869** 0.537#*

RE 1000 0390% (.59

DT T A 1000 0.436%
Yyl 1.000

E: % P<0.05; s P<0.01.
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VS PEMENELSEETRREE, RAPCAEN &2
B AT P Ab T
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A BRI 2 ANPC, PCLTTHRE H42.417%, PC2TTHk
#KH39.085%, WNPCRITFTIHAA 481.502%, ] it
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HR, PC2IRMLT S, AEAHME., HANE T Hhi,
WFE I RS B OB FE4ERSPCL, PC2ARE oK
M7 NEE (Zogs Zns Zs Zys Zows Zwss Zawy) >
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PC1=0.554Z,,,+0.552Z,,40.425Z;,+0.067Zy +
0.179Z3;5.—0.287Z5+0.299 7,15,

PC2=0.032Z,,—0.062Z,,,—0.002Z,,—0.554Z,+
0.531Z55.4+0.522Z,+0.365Z,5.,

#5  PCIEFAERTRNT 2% sik 4

Table 5  Eigenvalues and variance contribution rates of principal components
PC RHE(E T ETURE/ % R T7 E TR %
1 2.969 42.417 42.417
2 2.736 39.085 81.502
3 0.834 11.917 93.419
4 0.310 4.427 97.847
5 0.078 1.112 98.959
6 0.063 0.896 99.855
7 0.010 0.145 100.000
6 P iR
Table 6  Factor loading matrix
¥ PC1 PC2
LE 0.954 0.053
pH1H 0.951 —0.103
Al Vi E R 0.732 —0.004
STy 0.115 —0.917
FEH HAE 0.309 0.878
AR T A —0.494 0.864
NGl 0.516 0.604
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Fig. 10  Changes in comprehensive evaluation index of S. salsa

during fermentation
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