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Screening of Weizmannia coagulans with high stress tolerance
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Abstract: [Objective] To isolate and screen novel Weizmannia coagulans strains with high stress tolerance. [Methods] Using
commercially fermented pickle brine as the sample, W. coagulans strains were isolated, purified, and identified by selective culture medium
methods, morphological observation, physiological and biochemical characterization, and 16S rDNA sequencing. Taking survival rate as the
evaluation index, the stress tolerance of the isolated strains and three laboratory-preserved W. coagulans strains was determined under high-
temperature (80~100 °C), acidic (pH 2.0~3.0), and bile salt (0.1%~0.5%) conditions. Principal component analysis (PCA) was applied to
comprehensively assess the stress tolerance of the tested strains. [ Results] Two W. coagulans strains, WC412 and WC413, were screened.
The results of stress tolerance determination and comprehensive evaluation showed that strain WC412 exhibited the best overall stress
tolerance, followed by WC413, S17, S15, and S8. [ Conclusion] Two novel . coagulans strains, WC412 and WC413, were obtained from
commercially fermented pickle brine. Among them, strain WC412 exhibited excellent comprehensive stress tolerance and has high potential
for development and application.
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Plate screening results
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Figure 2 Results of morphological identification of

isolated strains
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Figure 4 Phylogenetic tree analysis of strains WC412
and WC413
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Figure 5 Comparative analysis of heat tolerance of five

80 °C 10 min
80 °C 20 min

Weizmannia coagulans strains



F&M | Vol.42, No.6

Fo U8 T K i - 1 v 4 B 1 1 058 45 B O 2 [ T MIRS-913
16 100 “CKS AL EE 15 min )5 , 7275 R AL F) 54.0%. 4
B SRR T R B A 4 9T Ak ) O [ 3 8 I8 3 0 2 R bk
DA — S DG Bl B PR 7 S PR O B AR P T I 2R3, 1) AR
BUHL N Hsps 1) 5k 5T 63210 1 Hsf12V ) K Hsps 25 5]
TR AR AR 1 5 B PR A B3 M A R R A 0 ER BT R
BTG B B AR WC412 F1 W C413 A1 X 458 3 Y 1R H4
PERE L T HE 55 P B ) R 5 PR B —— 3K N s R
KNI 56 A PRI TRl — R

242 WHEWZENE HREEMEELTYYEEG
B IEH S pH FE 2.0 247, sh i i ms i o AR AE
RN B WAL R H pH AR SR e 5 78 3.5 £ 4712
Y AE B AR A5 BRI AR A M T R 2 R T 4
B Bt ) AE LAY B B LB R S R, MBS K B IR
B A SRS B bR T B X SRR M SR R
L TR 32 1 L A il A b LU 38 5K i 3 AR R T X
i EFEA RS EVE . 4 BIKE S Bk AR I B PR 12 R & pH 2.0,
2.5,3.0 B R MBS P 0% 5% 3 b, X MR AE IS R UEAT AR
ok ST e B bk Xt R M B BT Y T A2 RE F7 . Wl 6 TR L pH 3.0
R A, S BRI B R R S17 41, oAy 4 BRIE RO FE TG R 1Y
AL F) 90% Ll o pH 2.5 4bFHLH h | B Bk S8 Al WC413 [
FEIG R IITE 50% L I, 12 25 5 F Hofth 3 Bk 1 (P<<0.05) ,
K WC412(40.06% ) - Fifi & B M 34 5% 09 ifF — 20 1 58 7F
pH 2.0 Z& 44, i A TR MR AE AR X 52 B W 3 (P<<0.05)
X S8 (Y 1E TG R AL 10%.. T M A% B 37 A0 A o 26 412
ey I R A B K 2 R B A 6 pHL 3.0 A5 4L VI T A2
PEST 50 91.75% F1 78.00% %5 & LA B &5 5, T LUHA =2 T
A7 042 Bk S8 W C412 1 WC413 1Y R 1 i 52 M AH X
BAE,

243 FAHERTRZYVEM E BHER R TR S AN Eh Bl B 3h 4
B L R 2 Al TICE 0 R A SR o M e R v S

120 —
m S15
100+ =vS17 a Aa A
© m WC412
< 80f C1WC413
¥ &
Eg 60 - Ba
N 40L
20+
0 R L
2.0 2.5 3.0
pH

AN AN TR R LN 28 5 3 (P<C0.05) , KRG P 3R Al %R
L] 22 57 2. % (P<C0.05)

B 6 5hhAR 5T TR AR AT B R 4 R
Figure 6 Comparative analysis of acid tolerance of five

Weizmannia coagulans strains
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Figure 7 Comparative analysis of bile salt tolerance of

five Weizmannia coagulans strains
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Table 2 Interpretation of total variance of each component
o IR GEER AN PRI A - J5 A

S Jr I /% RB/% PRSI Jr 25 /% R /%
1 6.73 56.11 56.11 6.73 56.11 56.11
2 3.25 27.09 83.20 3.25 27.09 83.20
3 1.40 11.66 94.85 1.40 11.66 94.85
4 0.62 5.15 100 — — —
5 8.56E— 16 7.13E—15 100 — — —
6 5.22E—16 435E—15 100 — — —
7 1.95E—16 1.62E—15 100 — — —
8 7.20E—17 6.00E—16 100 — — —
9 —1.02E—17 —8.48E—17 100 — - -
10 —1.90E—16 —1.58E—15 100 — — —
11 —4.46E—16 —3.72E—15 100 — — —
12 —9.25E—16 —7.71E—15 100 — — —
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P 2 B0 5 TR PR P M = e e 5 R
Y,=—0.302x,+0.173x,0.30 1, 0.280x,+ 0.236x,—
0.321x,—0.383x,— 0.065x,— 0.072x,+0.37 1x,,+0.352x,, +
0.366x,,, (1)
Y,=0.215x,+0.341x,0.312x;+0.368x,+ 0.400x,+
0.120x,+0.008x,+ 0.444x,+0.374x,— 0.139x,,— 0.219x,, —
0.161x,,, (2)
Y,=0.366x,+0.505x,— 0.028x;— 0.104x,— 0.243x,—
0.419x,+0.037x,— 0.458x,+0.386x,+0.048x,,+0.002x,, —

0.061x,,, (3)
A
Y~Y—— R B 3
X1~X ) XN e 3 12 48 R o

A 45 3 AR5 5 TR R BT M 2 A e G R =Lt
A ERA S5, HAS A BA E R TR BT
AR (Y=0.561Y,40.271Y,+0.117Y,) i35 A [7) 1 3 4
TR GG, 8 R &R 4,

SR 193 8 3 TR R I AT B AL T

®3 ERSEFHEIER

Table 3 Principal component factor loading matrix

i Y, (56.11%)  Y,(27.09%) Y,(11.66%)

80 °C .10 min(x,) —0.784 0.387 0.433
80 “C .20 min(x,) 0.448 0.615 0.597
90 °C .10 min(x;) 0.780 0.563 —0.033
90 “C .20 min(x,) 0.726 0.663 —0.123
100 °C .10 min(x;) 0.612 0.721 —0.287
100 °C .20 min(x,) —0.832 0.217 —0.495
pH 2.0(x,) —0.995 0.014 0.044
pH 2.5(xy) —0.168 0.801 —0.542
pH 3.0(x,) —0.188 0.674 0.456
0.1% %R (x,0) 0.962 —0.251 0.057
0.3% IHEL (x,,) 0.914 —0.394 0.002
0.5% R (x,,) 0.949 —0.291 —0.072

R4 RERREREEEIRIBIREEHES

Table 4 Main component scores and comprehensive
scores of Weizmannia coagulans
[k Y, 1343 Y, 1343 V145 A HiA

WC412 1.97 1.96 0.95 1.75 1
WC413 1.95 0.63 —0.64 1.19 2
S17 1.05 —1.69 —1.34 —0.02 3
S15 —0.80 —2.11 1.50 —0.85 4

S8 —4.18 1.20 —0.47 —2.07 5

RN ZE A B . AR WC412 L 1.75 43 9 85—,
YA 1.97 .Y, 45350 8 1.96 Fil Y, 45343 0.95, F 1%
WHRAERRE: MR E M SR T RS, U
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90 °C.20 min F10.5% AR Eh 19I5 T FLR MRAEIE RS, o
3K H 51.35% F1 78.44% , i H 68 0% il A 1ol Ak 1 it 34
FE . Rk WC413 BAE 0.5% 0L FRBE R i 32 v 4 i,
A7 25K ) 88.56% , fHH: Y, 153 43 (—0.64) A%, S W 14 bk
it R I 32 S I B R 1 B v BE 2k A HE A L TR
B, MR S17 (9 Y, 15 40 R 1.05, (0 H ¥, ( —1.69) Al Y,
(—1.34) 154335 g 60 {8, 106 W 122 BT Pk FRL v 3R TF 2 M A
LR P it 2 R LR i 52 R o A 2% R R B 0k R 4
HHEAEE =0 UL LS5 R EIIE T R A PCA WL R W R BT
PP A, FE A B A5 TR bR BT 36 1 AR AR FA Y [ B RE 62
Xof B Wk 7 A P M BE R AT R LA, S YRR RR A9 25 A
BUI PR RE , G T % G PR Rk i 3 e AR e A 2 O O 2%
3 g5

24 B 0K 2 TG DAL R 1 7 ZL IR AN 2 A PR g L 7
£ A B AU B T R R R s T R B
BL P RE 0 R 25 B K 2 I R R T R TR L B AT
i il — 25 K JR T I A B S2 ) . F 5 DA T B 90 SR K O TR
b R IR PR R SR B B S M EE A
A AR K 16S rDNA 4738 10 77 H R, 5L ) 43 1 51 2 b
W OWC412 FI WC413 JF % ABEA R 2 [N . E—
145 75 8 ) A0 T Ak WC412  WC413 25 4 52 5 2 4 8 1Y 3 Hk
WELE B S QT S8.S15 .S 17 M [F] FF B B bk 4 300 Pk A T
E IR B WC4127E 90 °C AL H 20 min 7776 2 ik 5
51.35%, iy il it 22 M d A 5 Bk S8 \WC413 7 pH 2.5 51
A7 I 50% , R PR 2 PR AT 7E 0.5% DR IR 8
o B R WCA13 (A7 15 34 88.56% , HH 3R i A7 Pk fe 4 .
FEF DA AR BT 30 0 R SR R 43 4 W Uk AT T B
POk 2 A VA, B0 0 TR R WCA12 P PS8 B i B —
HEHER H WC413.S17.S15F1 S8, 4 [, T 1 3¢k
Rk s RS R R RS R B IR
WC412, AT £y #AE (1 25 A= T8 Bk 98 A 25 28 B = 0 (0 F %
o, RSEAE SR TE 5 AR TR R G O AR AL IR A
it AT B 7= M Ak g S M A 4K S ek — 2B R F
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