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Screening and Process Optimization of Hybrid Probiotics
for Fermented Potato Juice
JIAO Yuwei', DOU Zhaoting?, TIAN Shuo®, LIU Min>", FANG Haitian""

(1.College of Food Science and Engineering, Ningxia University, Yinchuan 750000, China;
2.College of Vocational Technology, Inner Mongolia Agricultural University, Baotou 014109, China)

Abstract: Concentrated juice was the remaining material liquid after the production of potato oral liquid, which itself

contained rich nutrients. In order to enhance the health function of concentrated juice, four strains of probiotics were

selected for fermentation using concentrated juice as raw material. After single strain fermentation experiment,

Lactobacillus plantarum A, Lactobacillus plantarum B and Lactobacillus paracei suitable for concentrated juice

fermentation were obtained by acid production efficiency and viable bacteria number as indicators, and then compounded,

and the compound probiotics fermentation process of potato concentrated juice was optimized by using viable bacteria

number and sensory score as indicators. The results showed that the optimum compound probiotics fermentation conditions

of concentrated juice were as follows: fermentation temperature 37 °C, inoculum size 1.5%o, fermentation time 12 h, strain
combination ratio 1:1:2. Under these conditions, the viable bacteria number in the compound probiotics fermentation of

potato concentrated juice could reach 12.63x10® CFU/mL, and sensory score was 81.7 points.

Key words: potato gravy; Lactobacillus plantarum A; Lactobacillus plantarum B; Lactobacillus paracei; process

optimization
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Fig.1 Process flow chart
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Table 1 Fermentation process orthogonal test factor
level design

KV AKRBEREE(C)  BEFE (%) CIEFIECLL  DAEERTR](h)
1 34 0.5 2:1:1 8
2 37 1 2:2:1 10
3 40 1.5 1:1:2 12

1.2.5 FRBRME R BREE: SR b B E T,
1SR IR BEEEII FLIR T W R %G MRS [#1{4
BEFE RO 805, 37 C 1535% 48 h2;

1.2.6 JEEIE S HEEAOHERT ZEgias™ m
T7 IR RE K B CRHE B PEATFRIE, F=TE 4 °C 254k
TIEZ 1 d, 18 10 2 BEG T 52T 5 [H 22 A
iz, ek, TR BT IS TR PR RRiEL
=2,

T2 REVERE

Table 2 Sensory rating criteria

85 i SE)

SRR, AR EY 20~25

% (0~254)) R B, GRS 10~19
REERBUFR A, BRSNS, A6 <8

PR, BRFEE H 20~25

g% (0~2543) UL B, TR RAY 10~19
WY/ N7 SN Al SURE <8

TN, B RS R IR 20~25

F3.(0~254)) B, RAR ST R REIR 10~19

NI, TR AR, A AR <

WEHE &S], U 20~25
JE25(0~25%3) WRHES I A), MAT DUE 10~19
WRIES RIS, BV <8

1.3 R

iz FH SPSS22.0 #EAT Iy 2550 HT F 25 =7 W 2 Pk 4y
#r, P<0.05 FTm BAA W25 . IFRHAH Origin 1
A T4
2 HBRESH
2.1 BEHKFES ZEHFERAR
2.1.1 PABEARIG AL FMIE 2 algead 12 h g9k
W%, & BRI b i TE BB 7 10° CFU/mL LU b, 7%
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PR . FETRFLAT B AE R R T T s e 80 P i 25 5, g
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Fig.2 Viable number at 12 h of fermented potato juice
by single strain
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Fig.3 Acidity change of potato juice fermented by single strain
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Fig.4 Viable number at 12 h of fermented potato juice
by composite strains
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Fig.5 Acidity of fermented potato juice with complex strains
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Fig.6 Effects of fermentation time of composite strains
on sensory score and viable bacteria count of potato juice
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Fig.7 Effects of fermentation temperature of composite strains
on sensory score and viable bacteria count of potato juice
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Fig.8 Effects of inoculation amount of composite strains on
sensory score and viable bacteria count of fermented potato juice
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Fig.9 Effects of composite strain ratio on sensory score
and viable bacteria count of fermented potato juice

24 EEEKNMEILZESRERTIZERRIEER

Sy FJAE L TR 42 T T A M T Ak T 4
T, 75 B 2 ST LR [, L& FERLRE | & IR |
Pl | BTRRIC LA PR 2, I O R PR M
Fabs, PEAT 4 P22 3 KT IESCIRIO A5 S L 3; 7722
ST LA 4,

PR e 3 TR, 45 DR 2000 0 A 2 24 T A T T 44 1
Y IR RSN BRI Ay AR IE e R I > %
WAL RS> PR it . o 4 J7 2543l 1, BeFh i A
e T L o R B 4 K% 0 1 B B e B R
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Table 3 Orthogonal experiment results of hybrid probiotics
fermented potato juice

o ‘Erﬁ E2 1S 7;271& ‘!E‘%E THEEL

WREA HB EHC BFRED $F(43) (10° CFU/mL)

1 1 1 1 1 7864035 0.77+0.11

2 1 2 2 2 77.8+0.15  6.63£0.05

3 1 3 3 3 81.8+045 12.57+0.32

4 2 1 2 3 80.3+025  1.10+0.21

5 2 2 3 1 813035 11.73+1.46

6 2 3 1 2 77.6£021  10.70+1.67

7 3 1 3 2 79240.10  1.03+0.21

8 3 2 1 3 77.7+032  10.77+1.76

9 3 3 2 1 773x021 10.33+1.62
Ky 666 097 741 761
— K, 784 971 602 622
K, 738 1120 844 8.14
R 1.19 1023 242 202
K, 79.40 79.37 77.96 79.07
. K, 79.73 7893 7847 78.20
K, 78.07 78.90 80.77 79.93

R 1.66 047 281 173

K4 ITEDHER

Table 4 Results analysis of variance

Eistan 3 EA A B F REH
AR 14 2 7 700 **
BYEFP 1.22 2 0.61 61 **
. CHBRECIL 4014 2 2007 2007 **
BEWD prmetin 13.5 2 676 676 **
R 0.18 18 0.01
ARFERE  641.869 2 320934  1.109
BEAIE  55033.616 2 27516.808 95.086  **
.. CHIFRMCIE 2657.602 2 1328801 4592
R DRI 1981.447 2 990.723  3.424
1R 5208993 18  289.389

TE: #P<0.05, 225 3 **P<0.01, ZH R

WA B BAE T 250 AB,C3D,, HIEF MR (B)
XHECE PES BIRE MR /IN(R oA 0.47), TR (B) X
WEEECE IR (R N 10.23), 485 IEE G355
R S S T A T 250 AyB3C3Ds, B R IR
37 C. EM&E 1.5% . BARACLEL 1:1:2, & B} [E]
12 h, ZEHE T 224514 A5 2 0 7= S 3% B 20N 12,63
10° CFU/mL, BE 1S 81.7 430 MR EAYBAIN K
S b R B, SRR 1%, 72 A EE PR H
PR BT, T DL s T 2B E PR I T2
PRI 2 E P T IR R A T RE SR Fh B AL 19%00T
B . H ARG SAL T SR b ] 4 5 ) R R
SERY TR R T 255 N TS S 2 R W kB
W B, ULRAASH I Uit st HH iR 42 & 25 A AT Th 48 8
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3 g
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IS8 T ST AR R B T2 &M KRR
BE 37 °C. i 1.5%0. BRERECEL 1:1:2, A& BEHTE]
12 ho FEML T 2550 RS0 SIS A 12.63x%
10° CFU/mL, J&E VI 81.7 77
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