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Screening and identification of lactobacillin-producing

strain in traditional yak yogurt
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Abstract: The 26 strains isolated from traditional fermented yak milk
in Yangbajin-Tibet and Yunnan-Shangrila area. In this study, the in-
hibitory spectrum of the selected strain was determined by Oxford
cup double agar diffusion method Bacillus subtilis , Escherichia coli,
Staphylococcus aureus and Yeast was taken as the indicator, to

screen out lactic acid bacteria with high antibacterial activity from va-
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rious stains. At the same time, according to the exclusion of organic
acids, hydrogen peroxide and proteolysis detection, speculated that
the inhibitory effect of lactic acid bacteria may come from
lactobacillin. The results showed that 3, 21, 23, 24, 25 strains have
higher antibacterial activity. And 5 strains were identified by 16S rD-
NA sequence analysis. The 3, 23 and 24 as Lactobacillus casei, 21 as
Lactobacillus plantarum . 25 as Lactococcus lactis subsp. lactis. An-
tibacterial spectrum test showed that lactobacillin could effectively
inhibit some food-borne gram positive and negative bacteria. All iso-
lated strains had no antimicrobial activity against fungi.

Keywords: yak yogurt; Lactic acid bacteria; bacteriocin; strain

screen; identification
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Figure 1 Strains characteristic
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Table 1 Bacteriostatic effect of early screening
bacteriocin mm

W AR A 2R AT KB GO A BRI BRI B Lk
1 14.74(++) 9.70(+) 10.30(++) —
2 10.80(++) 11.86(++) 10.04(++) —
3 15.02(+++) 12.54(+++) 11.56(++) —
4 17.50(+++) 12.10(+++) 9.88(+)

5 16.66(++ 4> 11.20(++) 10.08(++)

6 17.50(+++) 10.60(++) 10.60(++) —
7 10.36(++) 13.30(+++) 10.40(++) —
8 14.30(+++) 10.40(++) 11.16(++) —
9 9.24(+) 10.22(++) 9.92(+) -
10 18.00(+++) 12.64(+++) 11.14(++)

11 16.54(+++) 14.64(+++) 11.26(++)

12 11.78(++) 12.80(+++)> 10.40(++)

13 14.64(+++) 12.50(+++) 11.12(++) —
14 15.16(+++) 10.62(++) 10.06(++) —
15 11.24(++) 10.78(++) 9.86(+) —
16 11.48(++) 10.14(++) 9.94(+) -
17 13.82(+++)> 10.06(++) 9.90(+)

18 12.56(+++) 9.78(+) 9.96(+)

19 13.24(+++)  9.84(+) 9.92(+) —
20 13.42(+++) 10.26(++) 9.32(+) —
21 18.48(+++) 13.34(+++) 11.70(++) —
22 12.96(+++) 11.10(++) 10.60(++) —
23 15.12(+++) 13.10(+++) 11.14(++) —
24 15.46(+++) 12.76(+++) 11.12(++)

25 15.72(+++) 12.06(++-+) 11.30(++) —
26 12.38(+++) 11.90(++) 10.56(++) —
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Bacteriostatic effect of indicator of early

Figure 2

screening bacteriocin
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Figure 3 The inhibitory activity of preliminary screening

lactic acid bacteia
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A LR BE RS SAE W G AR S, TR I 0 20 HE B 2 SR AR A
T, MOB LR 7 BRI R BE LW 2 80 °C o # Ak B
10 min, {ff 53 4040 A 78 43 40 %, ¥ H IS DL BSOS TR TR AR D 48 R
AT IR A5 R LR 3,
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W W M IS T T 15.51% . Bt Al . 7 bk
A A Bk A A0 P M, U R B T R R AR ) AN

PESUR W a8
2.3.3  TEMRHO MK AR AR TEHERR A VLR AT AL E

AR T S LUK 7 MR A O B RY E Ak  DAA  2E FLAT B
HAR AN o X L3 A I AR G AN R I A
il A A 108 ARG M e e P B 058 0 R P Y ) R T A
EHFLERLE 4.

R4 A A H S 3.21.23.24 F1 25 1A R LIE W™
AR B A T B TR TR B E O A B R B e 21 S
R X A e 2 SR 0 40 P AR W N RIS PE T R T
58.23%0 . {H 10,11 51 B Y 10 B35 1R N B2 5 A 23 il
2.00 76 1 3.08 %% A WL HA T 4 % 3 11 AN UK, R T AR
PR 3% ELAT AR R DR T T A% Rl A Tl A B R A
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Table 2 The results of organic acid excl
i 5L 2F F AT K AT G B (O R R T pH 4.5
L7 K pH/ W pHJE/  WEHETRE JFpH/ W pHE/ WHTRE JF pH/ W pHJE/ WEHTH MRS
mm mm /% mm mm £/% mm mm /% B 1
3 15.02 13.24 11.85 12.54 10.72 14.51 11.56 9.86 14.71 0
10 18.00 11.40 36.66 12.64 9.48 25.00 11.14 9.06 18.67 0
11 16.54 11.54 30.23 14.64 9.46 35.38 11.26 9.86 12.43 0
21 18.48 16.92 8.44 13.34 12.84 3.75 11.70 10.30 11.97 0
23 15.12 13.10 13.36 13.10 11.56 11.76 11.14 10.30 7.54 0
24 15.46 14.12 8.67 12.76 10.88 14.73 11.12 10.32 7.19 0
25 15.72 14.16 9.92 12.06 10.62 11.94 10.30 9.50 7.77 0
*3 URALSIERABHR
Table 3 The results of hydrogen peroxide excl
M B 2F AT T KIGFF 4 B0 R A BR A
[LE73 dkEs /iR, MR JndAET /. MR/ TR g/ RIS/ WM R
mm mm /% mm mm /% mm mm /%
3 11.24 11.08 1.40 10.72 10.16 5.22 9.86 9.72 1.42
10 9.10 9.02 0.88 9.48 9.32 1.69 9.06 9.04 0.22
11 11.40 10.42 8.60 9.46 9.34 1.27 9.86 9.62 2.43
21 13.92 13.28 4.60 10.18 10.02 1.57 10.04 9.64 3.98
23 13.10 12.02 8.24 9.56 9.44 1.26 10.30 9.96 3.30
24 14.12 13.64 3.40 9.88 9.60 2.83 10.32 9.98 3.29
25 14.16 13.48 4.80 9.62 9.46 1.66 9.50 9.34 1.68
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Table 4 The results of protease hydrolysis test

L T
A e L e, LR/ mm %%
3 15.02 9.06 39.68
10 18.00 17.64 2.00
11 16.54 16.03 3.08
21 18.48 7.72 58.23
23 15.12 8.68 42.59
24 15.46 9.38 39.33
25 15.72 8.42 46.44

FEAARFERRE M T B, H k] Do) 3,21,23,24
25 3% 5 PRFLER B = A (40 B 0 T B R O T RN
F510.11 STERHM A Y 5 & 8 B B R D B s
PEW T R AR R 453 SOE R B AR A S R B — T
2.4 WEERFEER I6SDNAFIIEFREEEELER

A XA R FL P A B 0 FUIR DR HEAT A A R T A A
O] 5 A1 2 0 25 LU B AR S5 o 3.21.23.24.25 HMRA
BRI TG M. X 5 MRIE MRS DNA £ PCR 978 ik 5
85 5 LI 4, W] HI Y3 )5 B LUK S A E 1 500 bp 24T
A LR 1 B B BE 5 Bk BB 4%, DA A R TS
Y. 16S rDNA HXF 25 R L& 5.
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Figure 4 AGE of bacteriocin-producing strains

16S rDNA-PCR products
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Table 5 The identification result of bacteriocin-producing
strain
H MR/ % LT X4 LI
3 100 Lactobacillus casei T B FLAF I
21 99 Lactobacillus plantarum Y FAT A
23 100 Lactobacillus casei N ERRE
24 100 Lactobacillus casei N ERRE
~ Lactococcus lactis subsp. FLomg 7Lk AL
2 100 lactis BRI Fif

FEH (450 3.23.20) T W FLAT 8 (4R 5 Ok 21) b AE T —
KR LR IR FLER Bl (5 25) 4 T o5 —4r 3. 56
B I 2L T 5 LA T P SR K 6 RAR G L R T 3L
B, BBk RARE R A ER. HhHmsh
3.23.24.21 H1 25 WEEBEERLL 100% 1Y H 26 LR M5 T
i FUFF TR 400 2L T P L I L Bk TR 2L BRI R R A — 2 . W
W RGERE W45 RS 16S tDNA J¥ 31 43 #f 45 5 4
—5.

72“ gil10286638691ghIKUS587809.11Lactobacillus casei strain

100! 2il7319164191ghIKM513642.11Lactobacillus plantarum strain
2il10018227541gbIKT757258.11Lactobacillus fermentum strain

100! gil5165553041ghIKF148942.11Lactococcus lactis subsp. lactis strain
2i11032802400IghlKX289524.11Leuconostoc mesenteroides strain

BS5 @EEFAWALLEN

Figure 5
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AR T2 6 1 of A 8 ke T A A R L T A T R A TR B O
T A5 F 5 A B0 AR 7R B OB B 2E R 1 R A R 4
B0 A R BED A B AR LR E . £ BUE IR S
ST YRR R RN S 3,23 F 24 TR N T FL
U4 21 B A Y LT I 45 25 BBk 9 FL IR FL Bk
PFLERE A . T B L AT T8 AR P LA 187 R 2L 12 7L 3K 74 7L 3K I
P S B L AT FH L T E A 0 A B 3R 7 A T R O T 5
LS AR IR Z IR R R AT A . B A W 5 A 4 R T
T R LB Y IO O RS .
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