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Abstract: This study investigated the effects of Gluconacetobacter xylinus on the number of living Lactic acid bacteria, tolerance of
Lactic acid bacteria to the gastrointestinal tract, main nutrients, and antioxidant capacity of a fermented mixed juice, were studied in this paper.
The results showed that at 30 “C, Lactic acid bacteria grew rapidly in the mixed juice. After 24 h fermentation, the number of living bacteria was
over 8.50 log CFu/mL. The survival rate of Lactic acid bacteria in the single fermentation group and the co-fermentation group after digestion
by simulated gastric juice and simulated intestinal juice were more than 60.00%. The survival rate of the juice fermentation group was improved
by the bile salt and in vitro digestion as compared with that of the MRS broth fermentation group. Gluconacetobacter xylinus could enhance the
bile salt tolerance of Lactic acid bacteria. The pH of the mixed juice after fermentation decreased to less than 3.90, the contents of glucose,
malic acid and Vc all decreased significantly (p < 0.05), whilst the content of lactic acid and the antioxidant activity (oxygen radical absorbance
capacity (ORAC) value) increased significantly (p < 0.05). Co-fermentation with Gluconacetobacter xylinus and Lactic acid bacteria
significantly reduced the monosaccharide content in the mixed juice, but increased the yield of acetic acid and cellulose (p < 0.05). In summary,
Gluconacetobacter xylinus could improve the gastrointestinal tolerance of Lactic acid bacteria to a certain extent, reduce the monosaccharide
content of in the mixed fruit juice, and increase the acidity of juice and the content of bacterial cellulose.
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Table 1 Effect of Gluconacetobacter xylinus on nutrient composition of mixed juice fermented by Lactobacillus rhamnus

TR K EER] i
PR EEB (R%)  EAB (HE)
pH 5.25+0.01° 3.67+0.02° 3.61+0.08° 3.65+0.02°
FHE/(g/L) 42.90+3.19* 42.9240.19®° 39.49+0.11% 40.50-+0.20°
HEHE/(YL) 41.89+0.19° 29.08+0.30° 24.04+0.55¢ 25.96+0.47°
FEHE/(2/L) 37.48+0.21° 37.52+1.05" 37.94+1.34° 37.76+0.57*
ER =HE/(g/L) 2.07+0.03° 2.66+0.04 2.56+0.13 2.56+0.02°
ERwIAE/(g/L) 3.57+0.03¢ 4.27+0.02° 4.03+0.08° 4.15+0.05°
% ¥%/(mg/L) 59.02+0.85° 119.73+1.28° 119.73+4.03° 156.15+9.58"
FRE8/(g/L) 0.71+0.01° 0.17+0.03° 0.23+0.00° 0.20+0.00°
LB /(g/L) 0.05+0.01¢ 13.01+0.31° 11.12+0.11° 14.96+0.84°
LB (g/L) 0.41%0.01° 0.44+0.00° 0.62+0.03" 0.66+0.03
ATALER/(g/L) 0.20+0.01° 0.54+0.01° 0.54+0.03° 0.57+0.07°
FE/(g/L) 0.45+0.02° 0.81+0.03° 0.77+0.00° 0.78+0.03°
Vel(g/L) 0.40+0.04° 0.16+0.01¢ 0.02:£0.00° 0.35+0.02°
HFefi(gl) 2.60+0.52° 3.77+0.94° 10.36+2.10° 11.25+1.70°
ORAC 4#/(mmol Trolox/L) 18.56+1.43° 24.16+1.11° 25.41+0.72% 28.35+1.35

E: a. be cAnd ATR AT I 8] 49 R E M £ F(p<0.05). FAF.
2 ABEMEXE & RiTEEIANELBEEERR IR0

Table 2 Effect of Gluconacetobacter xylinus on nutrient composition of mixed juice fermented by Lactobacillus plantarum

Rt KB P ?ﬁ}é - 5
.l £EBE (k%) EAB (#E)

pH 5.25+0.01° 3.47+0.01° 3.48+0.01% 3.48+0.00°
FAE/(g/L) 42.90+3.19% 36.72+0.12° 36.66+0.41° 35.74+0.05°
R EHE/(ZL) 41.89+0.19° 29.44+0.12° 25.3240.02° 28.54+0.07°
FEHE/(g/L) 37.48+0.21° 29.66+0.05° 28.24+0.33¢ 28.76+0.08°
FER = ¥/(g/L) 2.07+0.03" 1.67+0.02° 1.65+0.01° 1.66=0.01°
R HE/(g/L) 3.57+0.03° 3.09+0.03° 3.00£0.01° 3.01£0.01°
% #/(mg/L) 59.02+0.85" 31.66+2.35° 47.52+1.38° 31.16+1.23°
FR8/(g/L) 0.71+0.01° 0.21+0.01° 0.22+0.01° 0.21+0.02"
SLER (/L) 0.05+0.01¢ 7.11+0.28° 3.66+0.36° 8.31+0.02°
THE/(g/L) 0.410.01° 0.420.00° 0.61+0.06" 0.50+0.01°
ATA B/ (g/L) 0.20+0.01 0.18+0.01° 0.17+0.01° 0.22+0.01°
HFE/(gL) 0.45+0.02" 0.16+0.01° 0.12+0.02¢ 0.22+0.01°
Ve/(g/L) 0.40£0.04" 0.04+0.01° 0.04£0.00° 0.06+0.00°
T F (L) 2.60+0.52° 2.67+0.58° 6.69+1.60° 9.94+2 84
ORAC 1#/(mmol Trolox/L) 18.56+1.43" 14.58+1.51° 19.32+2.68" 16.03+1.70%

R2ERGRIT QDI HE KB 48 h Ja L2 SRBEAT AR BE 2 AR 2, ki
TR, MR 2 TR, AEFLRT G RS ZH B T RE AR 28R B (25 (p<0.05); HER = E. I
SE R pH RENEREF 3.48 /245 (p<0.05). ALHE. Hi SRIUHE & TR R, RESRH-TER i E %
A B MTERE R S5 0T LA T 5225 P B (p<0.05), Horp BERDIB, WEHFURH, KE BRI A, T
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FFE A IFAT B A BRI R R R, R e R &
S e SR = WE AR SR VU S RS, Ul R
R R RERE R PRI SR AT AR A& 30 2R S 2 R 1%,
A RESRAE AT B R P f A 2 ERE i AN, H 2 hE
KA TIKEIE. SART KRR S =R E M
P (p<0.05), FLER & & 535 M IN(p<0.05), Ui#HE
VIFUFF R bR T FEI R i@ MLF KRR
R R KEEEERTh &=,
Hpk Ao mesen EtaTre - RE4d
(p<0.05), UL EA I AAREEF AL R B = 7 Rt 2
&2, BT TKBEERTZZRMN R KERTET
BIREBAAK,  TBH R B R PP G B A AR A

RIRIAE S K E SR o BRI, i B R RENS 4
AR, SERITKE Ve SRR, "R
RAET AR KRR A R e e & i
ETb, HICKBEALAT YR SR T Rl W
ARBEAT A R & R hrVE R4 BC,
THERTEEAEN SR KFENEERTTE
ATEIERT BRI T T B PR 22 5 (p>0.05), ATRER R &
Rt LR B KB e B BRI & e S 7T
PR AR R B 2 B xR A s A P i = Bl e
RIS S R, TS BORER S HT A s
T A,

& 3 ABSAHTEXE A RITETHRIAATELBEEET AR
Table 3 Effect of Gluconacetobacter xylinus on nutrient composition of mixed juice fermented by Lactobacillus casei

s o KBS
BIEIR R $—KEE  EKE (RF) KA (BE)
pH 5.25+0.01° 3.67+0.01° 3.89+0.01° 3.66+0.01°
FHE/(g/L) 42.90+3.19° 37.06:0.08" 34.6120.30™ 33.06+0.15°
FEHE/(/L) 41.89+0.19° 23.19+40.23° 17.37+0.20" 20.10+0.10°
FEHE(g/L) 37.48+0.21° 37.63+0.22° 36.01+0.40° 33.46+0.48°
BER=ZA4E/(g/L) 2.0740.03° 2.32+0.01° 2.11+0.03% 2.13+0.04°
ERwIAE/(g/L) 3.57+0.03° 3.65+0.02° 3.55+0.02° 3.45+0.04°
% #%/(mg/L) 59.02:+0.85" 60.78+4.42° 84.15+5.91° 62.04+2.43°
FREB/(g/L) 0.71+0.01* 0.15+0.01° 0.24+0.00° 0.19+0.01°
FLBR/(g/L) 0.05+0.01¢ 13.11+0.05° 7.56+0.09° 13.46+0.01°
T#/(g/L) 0.4120.01° 0.44+0.00° 0.88+0.07° 0.59+0.04°
AFAER/(g/L) 0.20+0.01° 0.37+0.02° 0.36+0.01° 0.38+0.01°
FE/(gL) 0.45+0.02° 0.65+0.01° 0.49+0.03° 0.62+0.00°
Ve/(gL) 0.40+0.04* 0.02:£0.00° 0.010.00° 0.010.00°
“HefFNgl) 2.60+0.52° 3.17£0.93° 9.62+0.65° 13.33+0.51°
ORAC 1&/(mmol Trolox/L) 18.56+1.43 18.49+1.63° 28.63+1.88° 27.77+1.63

RIZEGRITATHIANTE LB 48 h Jn L2
FeanFURIAR L, T 3 AT AN, BT I AR S
SR pH FHE, Hrh i kA 50 E A
(¥ pH T FEE A B35 (p<0.05). FLWE. % MEAIREE &
O ORI 2 PEF# MK (p<0.05), Horh SR 3L
KRR 7 AR R S v, BB ROR T B35
(p<0.05); FEAR=HE. BERVUBEAE R THE R TR R
B RESRIT-TERT PR EREYI, TR
W, KER MORERRFLAT A, T LA AT 2UAT
S RER RIS 1 I RS = hE A
RERVUBE & A4, U T IR FLAT A RERS I
R RBEIAT RGN S TIANMEREE, 26
Rith SR LI, BT IR R L A
PR T A RE. KR A R TSR RIR SR L

R . 25 PR PR AR (p<0.05),  FLIR & = o 35 1 4
(p<0.05), VEHIFEEAA TR MLF R EFRIEK
SRR IR K G 56 5 h SRR & &1,
HpltkBHAZRSEREES T8 — R4
(p<0.05), Ui I AAREEF B L R = 1T Rt SRR
&=, BT IKBEERTZERNAEK, KEEEE
R TR AN IR S I, iR A S R
PR R P AEAT IR AN R KRG E AT Ve &
BN, afeRRA TEAFERS., ERERS
R RmgE LT, HILRBAHT RS ER

R, UEEHREE A BRI 2 & R I E =
JRreA BC, #m M EART AN SE. T/
FUMFBR B — K 5 I 5 A SR P s ) b R e
AR, HARBATFEILEEE G G R Pra s
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PG PETHBi(p<0.05), LI AKRAFF B SR RS -
AR 2 R TR, AT
THT RO,

3 ZHig

3.1 BAFERFEE, UIRREE MRS W71
BN, RAHEFUAT R . M)A B AT RS AL
FRASREE R & R R K, B S AR 3
REEFAMAIRE ALK, R kKA SR B
TE R B4 A s PR A K TR R A

32 REEE AR R R L
VIFUAF R AN TR FLAT B pH A1 S 22 R RV AL
T 521 A R g T AL 2 e s RIS A R
T REIR R LR B AR 2, O ARG 2 TR
e FF B 5 LR B R P oxof HEL R T AT A2 P it 7RI
pH. BEAN. P8 EEEATIH R A r) 3 FRIECR,
FHEEXTHRZE, E & Rt aeis B E R m LR 1 B g
iy 52 14(p<0.05), MAEIRG KIEFAT T, B R e

— b H T SRR LA B R TS LA 10 1S i T A2
PE.

33 BARITKBEGEFRG KE T8, MSAHL
ReESE, pH EFHC, Priadbae /g, Haiz
LI B R I e Y 5 8 12 2 W | (p<0.05) . 5 88—
FURR TR K AAHLL,  ARTEH B 5 FLBR B L R 2 2 PR (IK
HERH R A, WM YEE s,
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