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Production of composite organic acidifier by fermentation of
molasses with yogurt microbial consortium

LI Yue', LIN Qing?, WANG Zihan®, LOU Kai?>, ZHU Changgqing ', HUO Xiangdong
1 College of Life Sciences, Xinjiang Normal University, Urumqi 830054, Xinjiang, China
2 Xinjiang Laboratory of Special Environmental Microbiology, Institute of Microbiology, Xinjiang Academy of
Agricultural Sciences, Urumgqi 830091, Xinjiang, China
3 College of Life Science and Technology, Xinjiang University, Urumgqi 830052, Xinjiang, China
Abstract: [Background] Developing safe, effective, stable, palatable, and environmentally friendly
antibiotic-free feed additives is the top priority of China’s animal husbandry. As a feed additive,
acidifier stands out from the alternatives of antibiotics. [Objective] This study aims to produce low-cost
lactic acid-based composite organic acidifier by fermenting beet molasses with yogurt microbial
consortium. [Methods] Eleven microbial consortiums used for the fermentation of yogurt by farmers
and herdsmen in Xinjiang were taken as the starting bacteria and enriched with MRS medium. The
microbial consortiums with high acid production were selected for beet molasses fermentation. The
fermentation time, fermentation conditions, molasses concentration, nitrogen source, and neutralizer
were optimized. [Results] The optimized conditions of producing composite organic acidifier by
fermenting molasses with yogurt microbial consortium were non-sterilized medium, molasses
concentration of 100 g/L, and static fermentation at 37 °C for 48 h. Under the optimal conditions, the
microbial consortium B2 produced 34.52 g/L lactic acid and 83.42 g/L total acids. When Na,CO; was
added as the neutralizer, B2 produced 73.42 g/L lactic acid and 169.37 g/L total acids. The microbial
consortium B5 produced 61.12 g/L lactic acid and 112.50 g/L total acids. When Ca(OH), was added as
the neutralizer, B5 produced 74.37 g/L lactic acid and 137.26 g/L total acids. The fermentation broth of
microbial consortium B2 mainly inhibited Salmonella, Staphylococcus aureus, and Clostridium
perfringens, and that of microbial consortium B5 mainly inhibited Clostridium perfringens, Salmonella
enterica, S. aureus, Escherichia coli O517 and E. coli STEC. [Conclusion] The raw beet molasses
fermented with microbial consortiums enriched from Xinjiang farmhouse yogurt flora can produce lactic

acid-based composite liquid acidifiers at low costs.

Keywords: microbial consortium; fermentation; beet molasses; acidifier
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1.1.2 EFEMEERLF . UF

MRS i75(g/L): K.HPO, 2.0, FriEie — 5k
20, LK ZBRH 50, MnSO,s7H,O 0.3,
MgSO,-7H,0 0.6, 7% 20.0, &AM 10.0, 2FKH
B 10.0, FEHRZE 5.0, 1HE-80 1 mL, LB }E55k:
(gL): HEMFR10.0, FREFR 3.0, FfbE15.0. &
TR (/L) : FISRMEEE 100.0, FORIETH 18.5,

LB AN b DR Y| S S/ e o S 4
T8, M KB YR BR A\ G SebiE &
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FUPEL, T REDIEF IR 2R 50 mL K J#
BRFRFENY 100 mL HEIE I W A 100 g/L,
KRR A 37 °C., K lERE #7044 Fh.
(1) K, #E; (2) K, 150 v/min ¥55%; (3)
KK, FE; (4 A£KHE, 150 r/min 77, 5
F% 48 h MEAIR . BRI &, A bH
w3INELE,
1.3.2 MEEREXNE A ERA R

UE YRR R IR R SRS, e 2%H%
FZREAH 50 mL AEEREFRELAY 100 mL HEIEK
W BEEEHREE 4390 100, 200, 300, 400, 500 g/L,
37 °C #rEH I 48 h IR EFL R S B R & &, LA
RILEEE IR AT IR, A R A i, 1
AREFRE 3 NER
1.3.3 A EERTE) X & BF P B2 09 22 1
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W 0 K R R L0 100 mL £EIE M, 37 °C
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72 h B ILIR KRR R, B
3INEK,
1.3.4 RIEMEAFERAIS

YEFE 10 A HLAITEHLEIR,, 25l Rl b2
. ARE . EA, BRRTR . mi . &
fbes . HIRET . MRk . CTREAIRE . MR
IRILL 5 o/L BYAUREE S B RIR &, WRh
Fie B 2% P i P T2 PP R R TR g
37 °C #rE % 48 h 5 e 7L SR ™ i, 1
AbFRE 3 AN EA
1.3.5 AEFMFIGEHEFLE RN

3 o S X B R K IS Y pH E I A

F1 BEREERN pH4.0 AZE pH 7.0 FREDIFE

I RIS A B pH #E1 7R, O pH (A
FZE 7.0 FTAMS R RFIREME 1 PR, 78
PHEE UL 100 g/L B A BERE SR b DL 2% 45
ST R B2 A BS A, 55 IR AL K, 37 °C
¥eE R, TERESR 24 ho i om A IR,
DAAS AT An] o 500 %) I R o R, 35 5%
72 h JEIE LR S R i, BB 3 A
HH
1.3.6 AEGINERRE

FIRAKIGFFH 0157, KIAFFIE STEC. 4
BT A IR VDT IR A I 1 5 Fh
9o R EA TR PR I . B 1 mL — 2 TR BE A5 B
o R TR, 5 Y 45 °C 241 LB iR IR AT,
BT R — KRR SR . RREE RIS HIG,
FHK G BT LA TE s R Ak BT 4T4L, L A
#4 0.6 cm. 43 HIEL 50 uL B2 Al BS R R A& B
W 2 Bl TRALT, B HE T 37°CHY
FE IR T4 R 3% 24 h, WEESIN BRI 4
RN, BAFEa A 3 EE
137 ABBENBRIENTE

2R BT FRILTE AL 1Y B2 1 BS BAE, LU
2% LRI AR EHEA 50 mL A K A BE 2 vk
JEN 100 g/L KWesEadidr, 37 °C #ERF
72 h, KA RIS TRAH] , TaiEZead 72 h A%,
B 6 h X H K R TR E K pH, dE
AR IR TH IR . PR . INIR . FLIRFI
FEEEIR 1) & e DU E -

WAH IS ik (5 HE . Agilent TC-C18(2)
s, A% . 250 mmx4.6 mm, 5 pm; s
0.05 mol/L (pH 2.7)BfR — S8 A W/ H . 97/3

Table 1 Neutralizing dose required to adjust fermentation solution pH 4.0 to pH 7.0

Neutralizing agents Neutralizer concentration Amount added (per 50 mL bacterial solution)
NaOH 2 mol/L 3mL
Na,CO; 2 mol/L 3 mL
Ca(OH), >95% 03g
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Figure 2 Effects of different culture methods on acid production of microflora. 1: Sterilization, 150 r/min
shaking; 2: Sterilization, static culture; 3: No sterilization, 150 r/min shaking; 4: No sterilization, static culture.
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Figure 3  Effect of molasses concentration on acid production of microflora.
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Figure 4 Residual sucrose in fermentation solution
after 48 h of culture.
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Figure 5 Effect of culture time on acid production of microflora.
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Figure 6 Effect of nitrogen source on acid production of microflora.
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Figure 7 Effects of different neutralizer on acid production of microflora.
F2 ERABANEEREZRNESR
Table 2 Measurement results of bacteriostatic circle diameter of fermentation broth
BURH RN MEEER
Pathogen species Diameter of bacteriostatic zone (cm)
B2 KFEIFK B2 2 B & eI BS5 KEIGIK B5 2xHi Bk R

B2 original
fermentation solution

B2 2xdiluted
fermentation solution

BS5 original
fermentation solution

B5 2xdiluted
fermentation solution

Clostridium perfringens 2.0 1.8 1.6 1.6
Salmonella enterica 1.8 0.0 1.5 1.2
Staphylococcus aureus 1.2 0.0 1.5 1.2
Escherichia coli STEC 0.0 0.0 1.2 0.7
Escherichia coli O157 0.0 0.0 0.8 0.0

B2 BT A T SRR ) R B A 4 B A A Bk
AR A IEIVER ;. BS BERER K B ER R
TR . & OMEARKE . KIBFHRE 0157 fiik
WAt STEC ¥ MHIVER, {H B5 WWHER A%
VR R 2 R E XHVD T IR . A vl (o i A BR A
KIWGFER O157 Pl fE FH B o5, JF HIL 2
FE R BN KA IE STEC A 4 FH S 2% .
28 HHABRENEBRSEK pH NEER
e R R . 28R . NER . FLER A
FREEIR & i, S5 8 Frn . B2 HAF(E 8A)

M RBER T, H LA YR T LR FIFLIR
FLIR & wE7E & T8 30 h ik Bl f i s Bl & ke
ik, CPRTE 72 h kB m . BS WHF(Kl 8B)TE
RV QRS R, T8 18 h I A3 5 ;
WS BTG, B3 42 h R se AR, it
FEAE IR O i iR Bl ey, T FLIR 7 it B A (1] 3 in
AW -

B2 fll BS FREABERY pH {E47E 48 h i 35
AR, BEfE/DEEE ETHE 9), ATRER AR AR
S,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2108 (PEXYE ST Microbiol. China
A _ _
gg [ —=— Formic acid %g [ —m—Formic acid
—~ 26F * Lactic acid 2% —e—Lactic acid
2 oogb A Citric acid 224k —— Citric acid
o F —v— Acetic acid B 5[ “Y Acetic acid
= %% I —— Propionic acid E’ % I —#—Propionic acid
2 18F £ 18¢
s 16 r 8 16 r
2 4 = }g n
12 2 r
2 10F 2 10p
g 8t g or
9 6F 5 of
S 4L S 4r
2F 2
0 ; 1 1 1 0 '_ 1 1 1 1 1 Il 1 ]
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80

¢ (h)

8 AREIXREHEIAHERDE

¢ (h)

Figure 8 Organic acid content at different fermentation time. A: B;; B: Bs.
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eI AIMM A ERY, BRI EA
B ABFRXTERAR KR YT 12 AR
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AT REE T 204k, 12 100 g/L BE2EF1 18.5 g/L
TR T Ry R R SR v AR R R BRI 48 h,
H R B IXF) 169.37 g/L, R LR & ik
#) 73.42 g/L, HAAWMROAFEHR. 2. N
MR FIFTFAE IR S, SCBL T 1 5 | IRA T A 1 A 1
= 2 A PRI AR IE ]
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