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Development and shelf-life prediction of Dioscorea polystachya
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ABSTRACT: Objective To develop a Dioscorea polystachya-based probiotic beverage and assess its shelf life.
Methods Using Dioscorea polystachya as the raw material, pH, viable cell count, and sensory evaluation were
selected as indicators to screen suitable fermentation strains. The fermentation process was optimized through
orthogonal experiments. The changes in viable cell count, sensory quality, soluble solids, pH, and total phenolic content of
the beverage were studied during 30 days of storage at different temperatures (4, 25, 35 °C). A shelf life model was
established based on the Arrhenius equation and first-order kinetic reaction, which was then used to predict the shelf life of

the Dioscorea polystachya probiotic beverage. Results Lactobacillus plantarum, Streptococcus thermophilus and
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Lactobacillus bulgaricus were selected as the fermentation strains, with a ratio of 1:2:2. The optimal fermentation

conditions were 4.5% sucrose, 4% inoculum, 48 hours fermentation time, and a fermentation temperature of 33 °C. The

beverage stored at 4 °C showed better stability. The chemical kinetics model predicted the shelf life of the Dioscorea

polystachya probiotic beverage to be 37 days under 4 °C storage conditions. Conclusion By optimizing the fermentation

process and establishing a shelf life prediction model, this study provides theoretical and technical support for the

production and storage of Dioscorea polystachya probiotic beverages, which can maintain good quality for an

extended period under low-temperature storage conditions.

KEY WORDS: Dioscorea polystachya; probiotic fermentation; storage characteristics; shelf-life prediction
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Table 1 Proportion test of Dioscorea polystachya
fermentation strains
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Table 2 Orthogonal experiment of the Dioscorea
polystachya fermentation
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Table 3 Sensory evaluation criteria of dioscorea polystachya
probiotic beverage

mH WA Sr{H/5Y
YORI SRR e, To2 BURTTTE 16~25
SN0 PRI 5], TR DU, ANEam 11~15
YORHEA B B2 B A K ULNE 0~10
BEER, AR 16~25
. BN R, BHR 11~15
ke -
B, KA 6~10
R3S 0~5
HIEF MG, AR, L l6-25
e HoAth S0k
AR 11~15
FrREE IR, HE I ZkiE 0~10
PR AT, 1RSSR A4 R 16~25
1 PR, BRFN L 25 11~15
MR R, ERIRZE 0~10

sgaRip-a ANIESE = Wy N O] STERNTTEZY 7 S) I RN
FFI & TR IL 2550 SRR rvRiE, HoAy 3 Fh sl & I 1L
PRI EIR . 5 s AR B L2 P R 24 h )R, FLA
15 AT B P 0% T B0 8 M (8.55+0.24) 1g(CFU/mL), Hyk2ng
IEEERTR . PRI LA B R FLAF BR300 P B IR 1Y
N RBEHFATIE . L5858, TEVEIEERRTE . HIFLAT IS
PRIFIY ZLAT P U 2 R % o
F4 TREEMELZRSHN pH, FRAKRZEITS

Table 4 pH, viable bacteria counts and sensory scores of
different strains of bacteria in Dioscorea polystachya pulp

Bl pH B iy
/[1g(CFU/mL)]
TN 3.56+0.02 8.05+0.03 92.93+0.61
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Table 5 Experimental results of Dioscorea polystachya
fermentation strain ratio

. /A*E% Bﬁétﬂﬂﬂz CUE#EE  RE S
KT/ % FLAF /% EREE/% 15
1 0.5 1.0 1.5 72.87
2 0.5 1.5 2.0 85.34
3 0.5 2.0 25 77.96
4 1.0 1.0 2.0 82.57
5 1.0 1.5 2.5 74.21
6 1.0 2.0 1.5 93.58
7 1.5 1.0 2.5 69.87
8 1.5 1.5 1.5 78.68
9 1.5 2.0 2.0 88.12
K, 236.17 22531 245.13
K, 250.36 238.23 256.03
K3 236.67 259.66 222.04
ki 78.72 75.10 81.71
ky 83.45 79.41 85.34
ks 78.89 86.55 74.01
R 473 11.45 1133
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Fig.l1 Effects of sucrose addition on pH and viable bacteria

count of Dioscorea polystachyaprobiotic beverage
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Table 6 Orthogonal results and analysis of fermentation
conditions of dioscorea polystachya drink
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W% /% B Al /h /°C  /[lg(CFU/mL)]
1 4.0 2 32 33 9.327
2 4.0 3 40 36 9.093
3 4.0 4 48 39 9.354
4 4.5 2 40 39 9.137
5 4.5 3 48 33 9.438
6 4.5 4 32 36 9.223
7 5.0 2 48 36 9.215
8 5.0 3 32 39 9.203
9 5.0 4 40 33 9.367
K, 27.774  27.679  27.753 28.132
K, 277798  27.734  27.597 27.531
Ks 27.785  27.944  28.007 27.694
ki 9.258  9.226 9.251 9.377
k 9266  9.245 9.199 9.177
ks 9262 9315 9.336 9.231
R 0.008  0.088 0.137 0.200
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Fig.5 Changes in viable bacterial counts of dioscorea polystachya
probiotic beverages during storage at different temperatures

252 REBETREIFSHGEA

JERE VA A VEAR & ™ b T 8 B R AR 2 —, B
LA R T I B 7 S A A B Y IR T
SPEERANEL 6 BN, ARSI A Y iE sh A . 7E
4 °C'F, AW FIS RN AER, FRA OIS, A
KRR, TSRS ER, SMLEFaE . JCH B 45
UUVE o £ 25 °CHI 35 °CEAF T, BB VT4 TSt 1] 114 4E
KW VR, S AR R P FE S IS TR BRI 32 BITR
W, FEMIREE T, AR A KR e, 7oA
Ti R, SRS B FTURE . TRAR 2 | R
B OFRRE. B AT 2 i sz, DT R
SRIVRET TR . BESRT 25 CCTRIVIIAS 25 d IR H
56.67 43; 35 °CC FI-REAY S 20 d JUE A Ky 55.87 43

100raaa 4 °C Em25°C &4 35°C
2 bbp p
% %
80} é
&
& 60}
g
m 40t
20t
O A A A A A
0 5 10 15 20 25 30
U9 RA/d

Bl6 AR 124 4 A TR ORE 58 IR P40 2B 4k
Fig.6 Changes in sensory scores of dioscorea polystachya probiotic
beverage during storage at different temperatures
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Fig.7 Changes in soluble solids of dioscorea polystachya probiotic
drink at different temperatures
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Table 7 Kinetic model parameters of sensory scores for dioscorea polystachya probiotic beverages at different storage temperatures.
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Table 8 Kinetic model parameters of viable bacterial counts in dioscorea polystachya probiotic beverages at different storage

temperatures
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Table 9 Validation and error analysis of the shelf life of
dioscorea polystachya probiotic drink
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