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Optimization and Application of Fermentation Conditions of Potato
Starch Juice and Application

HU Ling?, ZHANG Huiling?, ZHOU Huining?, LI Haifeng™?
(1. College of Food and Wine, Ningxia University, Yinchuan 750021, China ;2. Ningxia Key Laboratory of Food
Microbiology Application Technology and Safety Control, Yinchuan 750021, China )

Abstract. To achieve the double-win of economic and environmental benefits, how to increase the
degradation rate of protein in the wastewater and to reduce the odor substances that generated during
the fermentation process in the treatment of the wastewater of potato starch processing were studied.
The aerobic Pseudomonas bryophyta and anaerobic Serratia marcescens were mixed at a low
temperature (15 C) and the fermentation conditions were optimized by single factor and response
surface methodology. Results showed that the optimum processing conditions were: the inoculum
amount 1.98%, mass ratio of Pseudomonas bryophyta to Serratia marcescens 1:2, fermentation time
48 h, the protein degradation rate was 65.32% in this condition. Compared with the group without
fermentation, ammonia nitrogen content decreased by 51.05%, and the phosphate content increased
by 18.67% . Volatile malodorous substances such as indole, hydrogen sulfide and 3-methylindole
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were undetectable, so was the biogenic amines such as cadaverine, histamine, tryptamine, tyramine,

spermine, and spermidine. Moreover, the content of growth hormones like indole acid-valine methyl

ester and indole acetic acid oxide increased during fermentation, which was beneficial to the

germination of cucumber seeds. The fermentate method proposed can economically solve the

problem of wastewater treatment of potato starch processing at low temperature environment, and

provide a certain basis for subsequent volarization of fermented potato wastewater.

Keywords: potato starch, wastewater, low temperature, mixed bacteria
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Fig. 5 Response surface diagram of the effect of the interaction of two factors on protein degradation rate
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Fig. 6 Verification experiment of protein degradation rate
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Fig. 7 Verification experiment of phosphate content
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Table 5 Main substance content in the verification experiment
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Table 6 Relative content of volatile substances in the verification experiment
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Table 7 Content of amino acids in potato starch juice after mixed bacteria fermentation
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22 R 0.056 9
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HEmR 0.057 6
NAR 0.063 0

PR 0.004 9
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0.040 1
0.034 8
0.069 4
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R
0 5
1.76=0.87
1.4120.56

3.48+0.21
1.56+0.96

1.20+0.43

Jii 2 0 5 %

0%

0.016 6
0.004 0
0.006 7
0.022 5
0.010 1
0.020 5
0.006 4
0.016 0
0.003 7
0.022 2
0.028 4
0.064 4
0.030 7
0.030 7
0.010 8
0.023 1
0.026 7
0.343 4
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0.85+0.02
1.46=0.82

0.90+0.42
2.76+0.92
2.41+0.12
1.41+0.72
2.42+0.83
1.77+0.97

P oK AT REXS R AR A i

A
1.11£0.07
5.34+0.1
1.29+0.08
9.96+0.11
13.86+0.05
8.78+0.09
3.14+0.15

2.61+0.92
1.58+0.14

2.20+0.95

G TR IR ARSI B LR Mk LR -5 E R 3

B, Nz &k

0.173 4
0.038 2
0.037 1
0.181 3
0.048 3
0.088 4
0.007 5
0.072 7
0.021 7
0.060 6
0.085 4
0.072 3
0.075 9
0.077 2
0.036 6
0.059 2
0.080 9
1.216 7
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Table 8 Content of plant hormones in the juice after T &, AR Al 3% K 3E AT 0 B EE AR T
mixed bacteria fermentation 1 4

J R/ (ng/mL)

T |3 2 & |

LER eSS

T T M DRI AT (4 5 ) 5 80T
I 2, R 55 R 1.8720.01 1.89:0.01 B0 510 ) IR 7 A2 T 0 B S B 0 T THOK Sl o
3_IR[WE 7, i 3.5040.01 3642002 AT 2 R S0 T S B LA & T T2 IR R T E SR
W1k —3 %2 i 0.98+0.02 8.10+0.01 Y55 E M IE 15 °C K1 48 h MHeid K&
13— 3— Y i 9.22+0.01 5.78+0.01 A Sy 5 AR PRI P < B VD R IR R R E o 1.7:2.0),
FEFRF BN 1.98%, FEILIAL T2 %44 F ity
2.5 RIMTEFER S SC 0 S5SN8 1R AR 65,3206 , 1%

2R TR R I ) S R T N U KRR R BT RS (P<0.05); BilREh Tk N 2.86
X8 TR 19 A& 2E 3 k2R IR K R B9 1E AL me/dL, Bk B TFE T 18.67% ; 5 580 fab vk )35

SIS T AR TR T I 9, REBEMBEAT T 51.05%; H e LI €552
£9 REER WA A M TR R FE R 0.93 mg/L, i

Table 9 Germination results

. . % T HoA b B 4H (P<0.05) 5 5| WE B Ak & 3— 0
b3 Eﬁﬁ“/% KRR % Hﬁiﬁﬁ/ﬁg/ﬂn ’
o P . Lo75" Wi 465 0 B IR ) R R G M TR TR S B A & I i A rp

S e Loss: HEY A K TRV B, LR A
T T Iy )57 A AL AT — 72 R T B 2R T 00 %2 3, A
W 4 T 0 S R 8 R 0 7 I B
LA IR IO VRN T K 1 KR, T A
T W 3 A SRR 7 D T X B
Wi TS e IR A A AT — s R FE

VE TR I FRORTE 0.05 kP22 5 .3 (P<0.05).,
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