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Abstract: [Objective] To study the effects of adding different concentrations of garlic juice on
the fermentation of pickled Chinese cabbage. [Methods] The physicochemical indicators and
ODgpp during the fermentation process were measured, and the effects of garlic juice
concentration on the richness, community structure, and abundance of bacteria during the
fermentation were studied with natural fermentation as the control. The 16S rRNA gene
high-throughput sequencing was carried out in the late fermentation stage for the pickled
Chinese cabbage samples with the addition of garlic juice at different concentrations. Fuzzy
mathematics-based evaluation was conducted for the sensory quality of garlic-flavored samples
to select the lactic acid bacterial strains with excellent fermentation performance. [Results]
Different concentrations of garlic juice had minor effects on the pH and ODggo but significantly
reduced the peak value of nitrite. Adding 0.2%—0.4% garlic juice was beneficial for the growth
of Lactiplantibacillus, and the species richness of the product fermented with the addition of
garlic juice was higher than that of the naturally fermented product. The fermentation liquid
with the addition of 0.3% garlic juice had the highest species richness, with much higher
number of genera than other concentration groups. The product from fermentation with 0.3%
garlic juice showcased the best quality, presenting better sensory quality and appearance. The
product with high species richness and a large number of genera had good sensory quality. A
strain of lactic acid bacteria with excellent fermentation performance was screened out and
identified as Lactiplantibacillus pentosus, which produced the most acids during fermentation,
had the highest nitrite degradation rate, and exhibited tolerance to garlic. [Conclusion] This
study provides a strain for the development of lactic acid bacteria fermentation agents and lays
a theoretical foundation for the industrialization of garlic-flavored pickled Chinese cabbage.
Keywords: garlic juice; pickled Chinese cabbage; microbial community structure; fuzzy
mathematics; lactic acid bacteria
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Figure 1 Effect of different concentrations of garlic
juice on pH value of fermented pickled cabbage.
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Figure 2 Effect of different concentrations of garlic
juice on total acid content of fermented pickled
cabbage.
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Figure 3  Effect of different concentrations of garlic
juice on nitrite content of fermented sauerkraut.
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Figure 4 Changes of ODggo in pickled cabbage
fermented with different concentrations of garlic
juice.
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Figure 5 Dynamic changes of microorganisms in pickled cabbage fermented with different concentrations of
garlic juice. A: The change in total bacterial count in sauerkraut fermented with garlic juice of different
concentrations over time. B: The change in total lactic acid bacteria count in sauerkraut fermented with garlic

juice of different concentrations over time.
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CK7 79 943 79 690 78 620 77 905 62 964

S27 71937 71 682 70 401 69 589 57 969

S37 79 846 79 582 78 322 77 403 64 225

S47 79 952 79 697 78 511 77 360 59950
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Figure 8 Shannon index curves of pickled cabbage
with different concentrations of garlic juice.

KRB BINmAT LB IR BR h A S

Vi AR R T AR A

224 ANEFRTREERSE A mBE R R LT
B AR AT B B P8 s 2R T b T R

FIRIE T, RIS FRIRIEE RN 3 PR,

Sample name OTUs ACE index Chaol index Simpson index Shannon index  Coverage rate
CK7 211 211.67 211.02 0.81 3.44 1
S27 218 218.52 218.03 0.69 2.85 1
S37 267 267.58 267.02 0.76 3.20 1
S47 224 224.00 224.00 0.81 3.61 1
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Table 3  Statistical tables of species of each rank of samples

Sample name  Boundary Phylum Class Order Family Genus Species
CK7 1 16 27 60 94 130 136
S27 1 15 26 63 104 135 144
S37 1 18 35 80 127 170 180
S47 1 17 26 60 99 126 136
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Figure 9 Species distribution at phylum level in pickled
cabbage with different concentrations of garlic juice.
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unclassified Enterobacteriaceae (CK7>S47>S27>
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H Others

® Unclassified_ Bacteria
w Lactobacillus
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Cyanobacteriales

u Pediococcus

B Rahnellal
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m Lactococeus
W Lactiplantibacillus
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Relative abundance (%)

20
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B 10 FRIKREFRTESE A @ T BRI 25
Figure 10 Distribution of horizontal species in
pickled cabbage with different concentrations of
garlic juice.
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S37) (8.63%>5.28%>2.34%>2.11%), "JLIEF], %
I 0.2%-0.4% 1 55 71 & B XT & TR 3¢
Lactiplantibacillus F1 Leuconostoc 4 K44 F),

X%} Lactococcus .

Rahnellal .

unclassified

Enterobacteriaceae 194 K AF) .

225 ETRKFEENSEFEILLSH
A TR B i T R SR B A 55 T T KK 1 Y

Legend:

m CK7
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m S37
1 547
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SPARERPIRE QAL 11 FoR, A4 20 pF I T
BT EE, Firmicutes H g B TRIR B3 € 5 Eo AT 32
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@ @ Anaerolineaceae
e Cvanobacteria
Lactobacillaceae ® Bacillus
T [. Ii e Lactobacillus
Firmicutes | L€ bar:! ”G[K Pediococcus
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The taxonomic dendrogram of the pickled cabbage products.
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(Moraxellaceae)fi 3= 225 {k. i A Acinetobacter 5
Pseudomonas, 7t Acinetobacter H S27 5 S37 &
Ik, Pseudomonas ' CK7 bk, S27
A7 iR/
2.3 ARENREFRTEL SR G B IEN
23.1 RREFNERNENRAE

B WU E PEUr FR PR A (X)THRE A5 Rk 4
fiis, g 025, &S 0.26, WMk 0.29, it
0.20, HJ X={0.25, 0.26, 0.29, 0.20} ,
232 EHFERETENMER

ST /N2 Fe BRIV A EXT 4 FlOAS [F] 55
T BE A R 3 B A T IBOUL P, PR A5 R
5PN, ASFGRTT B IR 37 i B BRI A
Moy illic i Ry Ryy Rsy Ryo HIER 5 AIH, MR
PP /N XT Ry I TEA , X8 53 A PN 45 2R S
~, B 6 NN, 4 NINHRE, A h—
M. Be2E. ZMAEII 0N, WIAFE] A BE
={0.6 0.4 0.0 0.0 0.0}, [FIFEP[1F A FT={0.1
0.7 0.20.0 0.0}, A #¥%={0.20.50.10.10.1},
A JEHE={0.1 0.4 0.2 0.2 0.1}, LIS )%
M Ri—Ryo

FUAS [R5 T B2 R SR it PR ASORY 6 B 4 331

mr:
0.6 04 0.0 0.0 0.0 0.6 04 00 0.0 0.0
101 07 02 00 00[_ |03 06 01 00 00
R=102 05 01 01 01]7[02 05 03 00 00
0.1 04 02 02 0.1 0.5 05 0.0 0.0 0.0

x4 RBRIVFNNESER

Table 4 Weight distribution of sensory evaluation

0.7 0.1 02 00 0.0 0.7 03 0.0 00 0.0

R= 06 03 01 00 00[_ |05 03 0.1 00 0.1
7105 04 0.1 00 00| " |04 04 01 01 0.0
0.6 04 0.0 00 00 0.5 03 00 02 0.0

MRIEBORI B 25 B I E S Y=XxR, HPAL
H X={0.25, 0.26, 0.29, 0.20}, R NIFEXRRH
M, RRNZEEPEM AR, h .
Y, = X xR =(0.25,0.26,0.29,0.20)

06 04 00 0.0 0.0

0.1 07 02 0.0 0.0
=(0.254,0.507, 0.121, 0.069, 0.049)
02 05 0.1 0.1 0.1

0.1 04 02 02 0.1

57 Y,=(0.254, 0.507, 0.121, 0.069, 0.049),
BIA SR T B R 0.0% B2 32 B 5 B 25 5 V-t 45
R IZGE KRGS IR AT K TR R S
T, I HEOW L BRI A 25.4%, AN
Lt Jo Ry R AN 5 B 50.7% , WA R LB
A A —FBEA A B 12.1%, DA RO 5l
HMEMNG 6.9%, TANFEBI BT 22/ A
di L 4.9%.

[FIERAT A, Ay 3 MRS B B £ 2= 2
EESER N Y,=(0.386, 0.501, 0.113, 0.000,
0.000), Y;=(0.596, 0.299, 0.105, 0.000, 0.000),
Y,=(0.521, 0.329, 0.055, 0.069, 0.026), ARHHEH
LAY B T=VxY R B S LR G 15
43 o AL RS Y1=(0.254, 0.507, 0.121, 0.069, 0.049),
PN EELR V=(25, 20, 15, 10, 5), AITHEASHRT
InFRTT K BE R IR SRR S S35 1 00

ot

Indicator Evaluation score Weighting
Color Aroma Flavor Texture Score

Color 10 4 5 6 25 0.25

Aroma 5 10 5 6 26 0.26

Flavor 7 6 10 6 29 0.29

Texture 3 3 4 10 20 0.20
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T =VxY =
25
20
(0.254,0.507,0.121, 0.069, 0.049) x| 15 | =19.240
10
5

[RIBEAT45 T,=21.365, T5=22.455, T,=21.250,
2R I e e O R ) i = | N2 e
Y:>Yo>Y>Y, BIFEAS R B Fr it A A BR S A
Y, 0.3%mn T IR B AR S AR 255 VT 414K
i, R 0.2%F1 0.4%77 Tk B ORI
0.0% 75 1M B2 A PR S BLAH A5 43 e (1K

S FEFTRELBETBIFNER

AN T e e PR 3 J8 o AN 11 12 e
N IUAGRTTEA T A I B PR S A IR FEAR A
wRTT R TR A RS A TR T o AR O B2 255
PREM B ER AN 0.3% w8 11k BE AT K 19
FPRSEAT I B i, A TR R By 55 AR TSI
REERITRSE AL AN 13 F7R, dSinssit K BERY
MR ZEN AEAE, ENSERE, SRR
RUSIwsTT R BRI RRSE EAE, Tt BTt
Rors & A KRR R, BERS (IR S S LA O IR
AT SN, WD TR R R, AR AR
AIBIFTEARTT o

Table 5 Sensory evaluation of pickled cabbage fermented with different concentrations of garlic juice

Sample Indicator Grade Sensory evaluation score
Excellent Good Generally Subpar Poor

0.0% Color 6 4 0 0 0 19.240
R; Aroma 1 7 2 0 0

Flavor 2 5 1 1 1

Texture 1 4 2 2 1
0.2% Color 6 4 0 0 0 21.365
R, Aroma 3 6 1 0 0

Flavor 2 5 3 0 0

Texture 5 5 0 0 0
0.3% Color 7 1 2 0 0 22.455
Rs Aroma 6 3 1 0 0

Flavor 5 4 1 0 0

Texture 6 4 0 0 0
0.4% Color 7 3 0 0 0 21.250
R, Aroma 5 3 1 0 1

Flavor 4 4 1 1 0

Texture 5 3 0 2 0

0.0%

12 FEFTRERE LR
Figure 12 Pickled cabbage fermentation broth with
different concentrations of garlic juice.

<l actamicro@im.ac.cn, 010-64807516

y 0.3%
B 13 0.3%5RT R BEERSE AR &
Figure 13 Adding 0.3% garlic juice to ferment
sauerkraut. A: Different garlic juice concentrations
fermentation of sauerkraut finished products. B:
Fermentation broth of sauerkraut finished products
with different garlic juice concentrations.
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24 BREFNMMBEENXRSH

H 3R 6 FIAL, BCE PPN I AL Al A T
o IE TR A A R HCEIR T,
AFEREEA AR SR R, ferma
AE AT, 2 FBOURAFR . A58 3R]
0.3% 7 1TV B2 19 R 52 B it 25565 VP E 0 B0 1w
FLER R 5 L 88.85%, Hi Lactiplantibacillus
M 53.61% ., Lactococcus A7 22.60% . Leuconostoc
N 5.97%. Weissella & 3.28% . Pediococcus K
2.11%. Lactobacillus & 1.28%. FEIZEMET,

IR f5 A 19 D AT T R 7L TR 1 s - LAt TR ) L
B4, Bl & RGP, TERRE
AR JCIEMI S DL, wE %L, F R R A
BIRR SRE VA —ERRR, BN Z R R
M A TFiE— 205
2.5 FABREMNSBELETERMRENE
ERERRD], FERAEA T R, FLER R
JEAERS UL ma T AR F R K, IR A
BT R i e — PR R I PE RE RLAF RO FLIR A - T IR
G0y BRI LR ERAE T30k, oy s aliA i By

x6 TEFNTREREEATHEETRSE

Table 6 The content of various indicators in the finished sauerkraut with different garlic juice concentrations
Indicator 0.0% 0.2% 0.3% 0.4%
Sensory evaluation 19.240 21.365 22.455 21.250
Genus 130 135 170 126
Species 136 144 180 136
OTUs 211 218 267 224
ACE index 211.67 218.52 267.58 224.00
Lactiplantibacillus (%) 45.03 63.08 53.61 46.65
Lactococcus (%) 25.71 16.03 22.60 11.65
Leuconostoc (%) 4.69 4.68 5.97 12.11
Weissella (%) 5.25 9.71 3.28 4.63
Pediococcus (%) 1.13 0.56 2.11 0.80
Lactobacillus (%) 0.76 1.17 1.28 0.33
Genus Lactobacillus (%) 82.57 95.23 88.85 76.17

B g R BB ) TR AR L 21 #R, K T TR A T 7
LSS | i F AL A AT S 2= R 15
2 17 MRt E AL A EATR M . 52 QYL A B
HEESE R IR o g5 405124 N1-1, N1-3,
SY2-1. SY2-2. SY2-3, SY2-4, DY1-2, DY2-1,
DY2-2, DY2-3,DY2-4, DY2-5, DY2-6, DY2-7,
DY2-8. DY2-9. DY2-10.
2.5.1 FERIRENE

F WK 24 h J5 W pH E AR 7 FoR,
25 FIXT R CK B9 pH {EH 6.200+0.010. T4 FFAE
F:F% 24 h J5 pH HY TNFER 4.000 LIF, Wik
DY2-7 24 h pH {H#AI, 4 3.160+0.015,

=7 EHRIEFRpH E

Table 7 pH value of bacterial culture medium

Strain number pH value Strain number pH value

CK 6.200+£0.010 | DY2-2 3.210+0.010
SY2-1 3.170+0.010 | DY2-3 3.190+0.010
SY2-2 3.200+0.015 | DY2-4 3.320+0.017
SY2-3 3.180+0.021 | DY2-5 3.390+0.000
SY2-4 3.180+0.011 | DY2-6 3.180+0.010
NI1-1 3.750+0.015 | DY2-7 3.160+0.015
NI1-3 3.720+0.006 | DY2-8 3.350+0.006
DY1-2 3.290+0.010 | DY2-9 3.500+0.021
DY2-1 3.310+0.026 | DY2-10 3.180+0.010

http://journals.im.ac.cn/actamicrocn



3358

SUN Quanmin et al. | Acta Microbiologica Snica, 2024, 64(9)

252 FEEENE

K WEHREESE 24 h SRR TR ANR 8
IR, 23 PG IR CK PRt M 0.38 g/kg, Hikk DY2-7
24 h PR atR e, A% 19.95 g/kg.
2.5.3 LAERRERPERREE SN E

B THARLE 24 h J 48 h VAR Eh & 3 S %
f# 2403 9 BT/ 78 24 h I, BRI T 90.00%
*8 FHTRE
Table 8 Acid production rate of strains

B HE N DY1-2 5 DY2-7, MR 5K
93.54%.94.71%; 7£ 48 h i}, [ X KT 90.00%
AL 15 #k, HAPEE DY1-2 5 DY2-7 7£ 48 h
B R R 0 501 94.05% . 95.38%
2.5.4 BERINEEESINE

25 TR R X 4 0 4 25 BR TR RN K FF T A
RN 10 iR 17 #RFLER B & TR it it

Strain number Acid production (g/kg) Strain number Acid production (g/kg)
CK 0.38 DY2-2 18.45
SY2-1 19.50 DY2-3 19.35
SY2-2 19.05 DY2-4 16.50
SY2-3 19.12 DY2-5 15.45
SY2-4 18.75 DY2-6 18.45
N1-1 11.55 DY2-7 19.95
N1-3 11.85 DY2-8 16.35
DY1-2 15.60 DY2-9 14.85
DY2-1 16.35 DY2-10 19.05
CK stands for blank control.
R EHIEFRLHERE S ENERE
Table 9 Nitrite content and degradation rate of bacterial culture medium
Strain number 24 h 48 h

Nitrate content (mg/kg)  Degradation rate (%) Nitrate content (mg/kg) Degradation rate (%)
SY2-1 9.900+0.220 86.25 5.120+0.062 92.89
SY2-2 12.120£1.990 83.16 5.240+0.108 92.72
SY2-3 9.930+0.186 86.20 5.220+0.029 92.75
SY2-4 8.580+0.205 88.09 5.060+0.097 92.97
N1-1 60.300+0.186 16.25 50.380+0.699 30.02
N1-3 56.090+1.042 22.10 41.730+0.625 42.04
DY1-2 4.650+0.052 93.54 4.280+0.217 94.05
DY2-1 15.010+0.245 79.15 6.970+1.563 90.32
DY2-2 8.880+0.249 87.67 92.800+0.057 92.80
DY2-3 8.840+0.113 87.72 5.180+0.108 92.80
DY2-4 13.470+0.068 81.29 5.140+0.078 92.86
DY2-5 14.720+0.069 79.57 5.850+0.072 91.88
DY2-6 9.280+0.098 87.11 5.290+0.108 92.66
DY2-7 3.810+0.017 94.71 3.330+0.141 95.38
DY2-8 14.360+0.337 80.05 5.350+0.209 92.57
DY2-9 17.890+0.572 75.15 6.330+0.024 91.20
DY2-10 8.850+0.115 87.71 5.290+0.316 92.65
CK 72.00+0.30

CK is the blank control, average + standard deviation.
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* 10 EHRANERE
Table 10  Antimicrobial activity of the strains

Strain number Inhibition zone diameter (cm)

Saphylococcus aureus Escherichia coli

SY2-1 2.000+0.048 2.060+0.104
SY2-2 1.950+0.050 1.920+0.042
SY2-3 2.100+0.055 2.160+0.029
SY2-4 2.060+0.062 2.030+0.058
N1-1 1.760+0.029 1.310+0.029
N1-3 1.710+0.029 1.580+0.050
DY1-2 1.720+0.029 2.190+0.039
DY2-1 1.910+0.029 2.180+0.029
DY2-2 2.080+0.029 1.930+0.029
DY2-3 2.050+0.029 2.110+0.026
DY2-4 1.880+0.029 2.150+0.050
DY2-5 1.880+0.029 2.010+0.029
DY2-6 1.980+0.029 2.200+0.058
DY2-7 2.130+0.029 2.230+0.029
DY2-8 1.900+0.029 2.110£0.029
DY2-9 1.900+0.029 2.180+0.076
DY2-10 2.150+0.050 2.200+0.050
CK 0 0

CK is the blank control, average + standard deviation, with an
Oxford cup diameter of 0.78 cm.

PRI I A A B0 T i 6T 4 v €0 3 2 3R AT
0T B EAR TR, Rk DY2-10 (401 B B A i
K, EF(2.150+£0.050) cm, FHHk DY2-7 AT
P8 B A2 R(2.1304£0.029) cm. XKW BE B9 E
Bl B2, WEE DY2-7 B9 B E ARk
(2.230+0.029) cm, A B .
255 FLERETFIRLER

XoF i BE AR B 0 R AR TR0, W11 E] 17
PRFLFRFT IR ; B0 S bk DY2-7 KB 24 h J5 1Y
PR L, pH N 3.160+0.015; F*ER& N
19.95 g/kg; 7E 24 h 5 48 h B (1) 7 il ik £ R fi 2%
I, 48 h LA RRERFEAR AN 95.38%, TEXT

FOw A R EIER T, Bk DY2-7 YRGBT
PRI A FH RO, X 4 €8 2 BR U () J00 1
o559, I E A WEE] T (2.130+0.029) cm,
W58 R IIBORPE RIGAT B3 E 25 18 4E ik
LRSS R B IR SRR BT DAY K
FIRNIRE I E N 2L LR A T A S5, e
Wtk DY2-7 AT — I R bk

2.6 FMEHEE

2.6.1 FABMEHHESEE

FPE DY2-7 BVETE A M L R iRl 14
Fiw, EERE, HAZ 1.5-3.0 mm, FEEMN
', BIRREFLAM, LA GE, NE;
FCY €00 PR, BT & AR, 29 0.5-1.2 pm,
B HES
262 FBENDFEVFLE

WIPR DY2-7 B AE e vk 25 SR &l 15 B
/N, HDNA Z7EM, 291 500 bp, &5
Pk DY2-7 (9 B B 1506 bp.

WPk DY2-7 (RS L ERAE 16 Fis,
¥ DY2-7 5 Lactiplantibacillus pentosus DSM
20314 L —/INor 3, BAGEE R 97, %55 0 IOh
AR, fv44 oM L. pentosus DY2-7,

14 E# DY2-7 BEHSQREZREE®B)
(16x100)

Figure 14  Colony morphology (A) and Gram
staining (B) of strain DY2-7 (16x100). A: Colony
morphology of strain DY2-7. B: Gram staining of
strain DY2-7.
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DY2-7 M bp
1 506 bp —
15 IRBEHREEASE KGR

Figure 15 Agarose gel electrophoresis results. M:
DNA marker; DY2-7: Target strain.

16 HkkDY2-7 AG R BN

2.7 BRI & EEMEEENE
2.7.1 HfKphzk

WK 17 i, 76 0-2 h N, HFikERKES
A FIER ) ; 7E 218 h FHGE N A KRB S
ARG A T X B 5 7E 18-24 h TR ROG i 2
APRFFAAS i AT W], 7E 20 h B, & #k DY2-7
A7 Fe K ODgoo fH 1.790+0.007
272 RENEHREKNREN

WK 18 fizn, 1E 10 °CHY, Btk ODgoo fEL1E
24 h WEEAR LB ML, BMREARNAK,; 75 15°C
mF, KA, £ 20-35 °CZlalft, BEkk
Az K B B B T R, 2 s R R R TR
40 °CH , #£ 0—8 h Z [B] A 1) ODgoo fHL KT 35 °C
WG, HFE 8 h 25, THFREEHI ODgo fH
/NTF 35 °CRT MR OGAE, 0 B IR B A 2 me i ke
IPRTE 0-8 h I LEKCHEE , (HIEE 557 i 1] (1Y) 4E
Ko, o m R S X R A KA RIVE R . AR

Figure 16 Phylogenetic tree of strain DY2-7. The accession numbers of the sequences in GenBank were
shown in parentheses, the number at nodes of tree indicates bootstrap confidence. The length of branches

represents the evolutionary distance.
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Figure 17 Growth curve of strain DY2-7.
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Figure 18 Effect of temperature on the growth of
strain DY2-7.

PEAEA IR BE T, F Rk ODgoo B A9 A5 AL 7T LAFS
i, MR Ry 35 °CHT R iE A Wtk DY2-7
IR, fE559% 24 h Jii ODgoo HI K, N
1.800+0.015,
2.7.3  #iE pH SEME KR

WK 19 iR, 24 pH {EAE 3.5-8.0 Z[6] i,
TR R BT Y ODgoo (ELFEE pH {EL A XS Iy K,
pH A5, B ODgoo (HULEE K, BEHIFELL pH
{EYE Bl pH BB 55 G & TR AR DY 2-7 AR K
H A AN ) pH (B PR BV E 24 h I ODgoo AR

A5, pH{EN 6.0 B AR AR A K AG IR,
TE 20 h IG5 K ODgoo fEL 1.800£0.010, P37
FAIhG pHAE N 6.0 B il A R kE DY2-7 iR K .

20 =20
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L8F . 3% _A———
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Figure 19 Effect of initial pH on the growth of
strain DY2-7.

2.7.4 EHEMEM
AR DY2-7 B9 £ i 20 Frs, 24 NaCl

WREAE 0.0%6.0%Z [MIHT, Bl 5 55 5% o) [] 19 4iE
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i) NaCl 344 R 4Fm 524
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Figure 20 Salt tolerance of strain DY2-7.
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E FiE R L B R &
AFDERSFRER S, TPk 24 h X IEAHR
R fRR AN 21 Pros, A RS IR R TR B 1Y
e, H ODgoo (HIITE 1.6 VA |, RHEA R
TR S2PE ., TRk DY2-7 W F RS RRER 1 I %
Wi IV i 1%k ve B o T R 5, B A R Y 7
97.00%A | ; WAHRRELWK A 200 mg/kg B, T
Pk ODgoo fH M 1.660+0.014, FEMEZEH 97.11%,
T AETRER R R 50 mg/kg I, TEAK ODgoo N
1.720+0.005, F#fR3HN 99.41%.

2.7.6 EHRIEIUMYE

PIPE DY2-7 5 500 R Bk p . BRAHEZLAT IR
FLERBR A Z [R] I Te VR F , AT DA 4 iy 1T
2.7.7 BRI ERE

WK 22 Fizn, IR ODeoo [EFEH omiit ik
JE P T v T AR AT, 0 B e e 5 T PN 1) R
XoF FLIR R A A A — 2 AR E T, Y KRtk
N 0.312% WG (E fe i

2.7.5

2.0 ; -%Dsoodt, . 100
\.—l— egra ation rate
\E\i
18f @
. R S
B b & - <

) u I I I I_‘ W
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c¢(NaNO,)/(mg/kg)

21 BE¥k DY2-7 TREEREL PR AR ME e

Figure 21 Degradation of nitrite by strain DY2-7.
The same letter indicates no significant difference,
while different letters indicate significant difference,
P<0.05.
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Figure 22 Effect of different concentrations of
garlic juice on lactic acid bacteria. The same letter
indicates no significant difference, while different
letters indicate significant difference, P<0.01.
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