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Optimization of Fermented Watermelon-Tomato Juice by Compound

Lactic Acid Bacteria
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Abstract: In this study, Lactobacillus plantarumS3-10 and Lactobacillus casei R10 isolated and screened from our lab were used as
fermentation strains. The single factor and orthogonal experiments were used to study the major factors affecting the fermentation of
watermelon-tomato, such as strain ratio, watermelon-tomato juice content, sucrose content, glucose content, temperature, etc. The results showed
that the optimal technological parameters of combined fermentation watermelon-tomato juice by two strains of lactic acid bacteria were as
follows: S3-10 and R10 strain ratio 1:2, watermelon-tomato juice 44.4%, sucrose 5%, glucose 6%, fermentation temperature 40 °‘C. The number
of viable cells obtained under this condition was 4.79x10° cfu/mL, and the total acid yield was 12.42 g/L, which was 21% higher than the initial
total acid content. The organic acid compositions and changes analyzed by HPLC were similar in the fermentation process of
watermelon-tomato juice by the two strains of lactic acid bacteria. The lactic acid and total acid content of the two strains of lactic acid bacteria
compound fermentation was significantly higher than that of single strain fermentation. Considering the excellent performance of lactic acid
bacteria S3-10 and R10 compound fermented watermelon-tomato, it has great potential and application prospects in the development of fruit and
vegetable fermentation products and other functional probiotic products.

Key words: lactic acid bacteria; fruit and vegetable fermentation; organic acid; orthogonal experiment

G

ZEMSRE, X T TR 2R, 5. B A LR B AR O -3 i AR it v T 20 [0] U & i3, 2020,36(6):249-255

LI Peng-cheng, LIU Qing, XIANG Yao-dong, et al. Optimization of fermented watermelon-tomato juice by compound lactic acid bacteria
[J]. Modern Food Science and Technology, 2020, 36(6): 249-255

WiFsEER: 2019-12-13

EETE: EEHEHRATIR (201728X0169); WWAREESMAITXITIE (20186SF121013); LARIBT AZ A4 AIFTINZIE (2019104331300-5218)
YEEE: MBI (1997-) , B, WiLisE, WRAE: fREYRA

BIRMEE: HIE (1982-), &, L, BIEUE, WRAME: AMMENLESREHEE

249



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

FLERE (Lactic acid bacteria, LAB) 7E 4R Firh
Iz A0, RER AR & KBk & 3 7 A KL
MR, K % M LR B AE 1 A E BN A AR
“generally recognized assafe (GRAS)"Z54% )€ fhi A
v, M HAREEAESR. ERERRIIR, B2
87 FH T R B e AN UL, SR T LR K
P SRR ORI T H 238 22, BRSE H Sh A 1B R R
B TTIRIEZ Y I R AR T 8, L
P A R I SR JEURE ] AR Sy b8 3740 ot )45
g, RN, HORBES AR w6 A LR LA
A ISR AR S, MK, Mg
B IR B R LA s SR E B EE, B
CUX AN [F) LR P . — R B B & R % 22 Bl B g SR Rk
R L IR I b AR . AR &
Fiv R, KORRET TR R, R ALRE R
P T2 SR ) i BR RE IS S50 R I KU T,
A DU T 7= i s TR R g DI RE, DRI AA BRI E L
M RE AT R . S5, WORERT AT EE R E,
REERMT S, SAWMKBEEFEE. 75 %
PAIRAE 7 TSRS T S B R IR BT DA LR AR
Z AR AR AR R FLIR P R B L ) B
2 —. ABFFLLLE E Bk n) 2 BRALREE K
PR IR, I I BR DR AN IEAS SEIOHRT T R b, 2R
it EE. SR MEESGE. RESKMSH
VR, P REES AR AR R VEEEEL. pH fE.
TR FEAE NIRRT RN, i — P MR A
BRIV N-F ARG T2, DU NI R
SRBE ih JE E RRRE FH E ER E

1 HRSES

L1 Ahkh AR5 A

HETE N AT ; MYIFLAFE (Lactobacillus
plantarum, {55 CGMCC No.16750) S3-10 Al
T-E&FLFFE (Lactobacillus casei, FHHE# S CGMCC
N0.16750) R10 411 ARHE TR ZE AP g S 75 Hh
O, SRR, MR, TR, FURSAHIREE
Y% E Beijing solabio Sci. &Tech. Co. Ltd.; A
FAFRIE F E 5K 24 i UL SR A TR A A

12 ExiE

MRS Flf55 7755 4 RE 5 glL, JRER ik 10 g/L,
i 801 g/L, “EZEFE 20 g/L, ZER4N5 g/L, TRERE:
0.2 g/, fERE 4T 2 g/, ¥R 4%k 2 g/L, FER}
PEW) 59/L, pH6.3~6.7, 121 ‘CiEHCKE 30 min.

250

BRI PR, T e s
AR BRI I P R B AR I VE R A i 101 TR
ET 4 COHRAF%H . 1IURERERT 33.3%. &
5%. FERE 5%, SALAS 0.5%. EERE 4 0.05%,
Wiz 44 0.05%, REREE 0.03%, FHEIR 0.1%KFEA
e LUAC B CATARYE SR00 7 R U B IR AR R D, [
REFFTERRIN LR AT 115 CHE#KE 15 min.

13 Hxork

131 #F3EHK

WA S] MRS FirsiaRitd, BT
37 ‘CHEIGIRERSIE 12 h SRR A T
132 RFEREERESL

VIR T IR T 555, RS 5 Sk
ARG ST A, 4% S%IERh R R T
i KRBT, fER AR TR 16 h J5IE KEAR
HOR R NE . FETEEG pH E. FRIEEE SRR, BRI E E
23R
133 FRFEMHAA

PRI IR R W N R R 2 (DY FUA
S3-10 5 TEEFLFF B R10 B FIECEL B 3:1. 2:1.
11, 122 A1 13 AR (QFRB s A il
11.1%. 22.2%. 33.3%. 44.4%#155.5% i 7K F: (3)
FERH B 1 20 ELBEA 3% 4%, 5%. 6%F1 7% FiAN/K
Py ()RR B N 2%, 3%, 4% 5%F
6% HAKT; (B)KEHEEBE A 25 °C 28 'C. 31 C,
34 °C. 37 CHI40 CTHARAKF-.
134 ERXRE

7ELL_E BRI R b, BT ARG R AL K
WA TR R AT R, 143 L18(3") #tit

14 #r ik

141 FR%. pHAEALRAEaYM 2

SR FH PP S 95 B B s D vl s R R
(I B 5 SR FH BT PHS-25 U5 pH 1 BB 52 R 18
W) pH SR 35- A3 KIIR (DNS) Hofayk
W5 R TR (038 D b 5
142 BB E

R PR RS B e 2 R E K AR GBIT
12456-2008 (x5 M ERIIE Y PIBETAI, Bk
CIRUTR . WRIEUR R R EHAWE 25~50 g, E T 250 mL
— . fn 40~60 mL 7K &% 0.2 mL 1% BkTE 7~ 7
F1 0.1 mol/L NaOH A & F i & 24 30 s
A, CTEWFE NaOH i i i i A A e
(VD)o [F—HMRE S S E K, BCT 3. R



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

PR U E I, E A NaOH ARkl &
BAEUE (V2). KRR SRR & R R E
XA, BUEL R (gL FoR, R

_ex (V1-V2)xK
B m

BREE (X x1000

KF: ¢ A NaOH ARz 6985, mol/lL; V1 AEEX
RAT A NaOH Azt A2, mb; V2 A% GiRIiH#
NaOH ARz e 2, mL; m ARRGRE, g.
1.43 HHBR G =

KA RO =D e A R S &,
WA InfintyLab Porshell. 120 EC-C18 (4.6x150 mm),
B9 0.05 mol/L f£) Na,HPO4(pH 2.8), K 25 °C,
JIE 0.5 mL/min, 84 M AAS I K% e v 210 nm,
HEFEE 10 pL.

15 ¥4

P Sei e B =X EE, ISR SPSS
Gt AT e 0. EIERZ: R Origin Pro 8.0
BEATACER S 70HT o A ALERIN 72 45 SRR it L U ]
ABRHE - AT AL P 5 70 HT o

2 HZBRG0H

2.1 FURRE BRI Lot K BER B R

A FUAT B8 ANt LA T A SR i e o P 2 A2
T A2 i S A R R 2 4 B R ) 4 R AT A
S3-10 FITEEFLAF A R10 MR ISR iR M RE RN
S, TIPERE & R BRI R AR . AT
WA PIRIALR R & REE R G s R AL, A
RIFF S3-10 F1 R10 He B A FI LB I TG )R- 2 SR i
THREE 16 h 152145 R 1 Fos.

G TR U0 T DA S WA A R ) A T 5 o e P i
5. HE L A%, AFEECH LR K Rk 6
TR PGB e 10° cfu/mL DAL, Hirb S3-10 1
R10 BAMACEL A 1:2 BIVEHEEUER B AR Fh
FC b ) R B IR s S R 2 5, BEARYERE
£ 1.8 glL i . pHERSER & B R AT R B IR AL
DI EEAERR, pH A B R0 BRI AR AR 5
TRAFHABR, R & BB M R IR I R . 1A
mie HE 1 ATLVEW, ANEEFE LR R pH
1 3.5~3.7 JUREINABMWAK, TR & g A 257,
54472 S3-10 A1 R10 WAHACEL 9 1:2 I P PR e f it
25 b, WEFFLERTR K S3-10 A R10 E & KB4
FCEC 1:2. [FIREVF ) 5P AT R FLRR T R B
A FERTT I E AT I S R B T AT AT A AR,

IR AR A S G, Had AP FUAT 1 A
RIS EE LA 2:5 IR B RUR Rl -
10 - -

- ;———* A A i A
- + -

T

n

1
e

1
(]

o
(1/3) / T 5 5 e/ FyHd

— ¥ ¥

< .
—=— G —a—pH

T T T T

TS/ [lg(CFUML) SRS / (g/L)
[==TE R O RS I ST = |

—e— [LfE —v— i LAl
3:1 2:1 1:1 1:2 1:3 0
R LR (S3-10:R10)
&1 FEREEAEC 3T A B R iR TR

Fig.1 Effect of lactic acid bacteria ratio on fermented fruit and
vegetable juice
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Fig.2 Effect of fruit and vegetable juice content on fermentation
by lactic acid bacteria
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Fig.3 Effect of sucrose content on fermentation of fruits and
vegetables by lactic acid bacteria
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Fig.5 Effect of temperature on fermentation of fruits and
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40 Co KA MRALK A G IRIF IR T=T 12.42 PR SAF RO B BB A 4.79x10° cfu/mLpH {8 3.42,
g/lL, LEWIGA R & e R 21%. [RINTE 4 A K% GRSy 1.55 glL.
x1EXTERITHR
Table 1 Orthogonal experimental design

3E-3
KE ABFEILSI-10:RI0) B R#ETLSEMN CEELSEY% DHREELSEN ERBRE/IT
1 11 333 4 4 34
2 1:2 44.4 5 5 37
3 1:3 55.5 6 6 40
2 EXTIWEERL18(3)
Table 2 Orthogonal experimental resultsL18(37)
i B 3
et HATBLLL Rkt B FAE  AMEE 7% # 4%/ (logefu/mL) B E(g/L)
1 1 1 1 1 1 7.88 8.41
2 1 2 2 2 2 8.68 9.43
3 1 3 3 3 3 8.06 9.28
4 2 1 1 2 2 8.49 9.35
5 2 2 2 3 3 8.70 12.42
6 2 3 3 1 1 8.45 11.00
7 3 1 2 1 3 8.04 8.65
8 3 2 3 2 1 8.57 11.16
9 3 3 1 3 2 8.58 8.96
10 1 1 3 3 2 8.14 8.19
1 1 2 1 1 3 8.14 7.78
12 1 3 2 2 1 8.37 10.69
13 2 1 2 3 1 8.26 9.28
14 2 2 3 1 2 8.43 10.61
15 2 3 1 2 3 8.31 9.98
16 3 1 3 2 3 8.00 8.65
17 3 2 1 3 1 8.64 11.29
18 3 3 2 1 2 8.55 12.26
K1 8.21 8.14 8.34 8.25 8.36
K2 8.44 8.53 8.43 8.40 8.48
K3 8.40 8.39 8.28 8.40 8.21
AT A2 B2 C2 D3 E3
R 0.23 0.39 0.16 0.16 0.27
K1 8.96 8.75 9.30 9.79 10.30
K2 10.44 10.45 10.45 9.88 9.80
K3 10.16 10.36 9.82 9.90 9.46
K A2 B2 c2 D3 E3
R 1.48 1.70 1.16 0.12 0.85
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