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Inhibition of Streptococcus pyogenes by lactobacilli metabolites
SU Ben-Xian AlJing ZHU De-Quan MENG Xiang-Chen’

(Key Laboratory of Dairy Science, Ministry of Education, Northeast Agricultural University,
Harbin, Heilongjiang 150030, China)

Abstract: [Objective] Inhibition of lactobacilli metabolites on Streptococcus pyogenes was analyzed.
[Methods] Three lactobacilli strains was grown in MRS broth overnight, then the culture
supernatants were collected and evaluated for inhibitory activity. Inhibition was determined by
measuring inhibition zone diameters with double plate punching method. Then HPLC and
4-Aminoantipyrine were used to determine the concentration of organic acids and H,O; respectively
in lactobacilli metabolites. Finally, minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of lactic acid, acetic acid and H,O, on S. pyogenes were
determined. [Results] Lactobacillus plantarum KLDS1.0667 had the strongest inhibitory effect
among the three strains, followed by L. paracasei KLDS1.0342-1 and L. helveticus KLDS1.0203. L.
plantarum KLDS1.0667 had the highest production of lactic acid and acetic acid, followed by
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KLDS1.0342-1 and KLDS1.0203. However, L. helveticus KLDS1.0203 had the highest production of
H,0,, followed by KLDS1.0667 and KLDS1.0342-1. The diameters of inhibition zone all decreased
after elimination of H,O, in lactobacilli supernatants, and no obvious inhibition zones were detected
when the pH of lactobacilli supernatants was adjusted to 7.0. The results indicated that organic acids
and H,O, were the main inhibiting substances in lactobacilli metabolites, further lactic acid was the
most important inhibiting substance. MIC of lactic acid, acetic acid and H,O, on Streptococcus
pyogenes were 1.28, 0.64 and 0.008 g/L, respectively. MBC of lactic acid, acetic acid and H,O, on
Streptococcus pyogenes were 5.12, 2.56 and 0.032 g/L, respectively. [Conclusion] The metabolites
of lactobacilli could inhibit the growth of Streptococcus pyogenes, and the organic acids and H,0,

were the main inhibiting substances.

Keywords: Lactobacilli, Streptococcus pyogenes, Inhibition, Organic acid, H,O,
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2 mL 1 0.8 mL SPSS 20.0
1.28 g/L ( 2mL 2 BERLEA
? - L 21 EATERE I RS
211 AMERBEAVELAELEBEROAEE
Zmbk BHI A 37 °C 24 h
2mL 10° CFU/mL
37°C 11h : {
OD (  610nm) oD
oD KLDS1.0342-1 KLDS1.0667
KLDS1.0203 pH
MIC) KLDS1.0342-1 KLDS1.0667 KLDS1.0203
2 (MBC) pH
MIC 0
2mL BHI
2 mL H,0,
10° CFU/mL 37°C 100 °C
1Th ( 122 °C 118.3 °C)
80 °C
(%)=(a—b)/ax100 3 H,0,
a ( ) (5x10° CFU/mL) H,0,
( ) pH 7.0
(Minimal bactericidal concentration
MBC) 90% H,0, pH 7.0 10
(MBC)*21 H,0,
1.2.6 HIEES 5 3

F1 AFEREELFRL pH ERZEF RIS FEXHERIEERE I E R

Table 1 Determination of pH of lactobacilli supernatant and its inhibition effect on Streptococcus
pyogenes after different treatment

pH Inhibition zone diameters (mm)

Strains pH of lactobacilli supernatant A B C D E
KLDS1.0667 3.77+0.01 13.24+0.26 13.18+0.45 = = 9.13+0.39
KLDS1.0342-1 3.71+0.02 13.62+0.41 13.05+0.15 = = 9.12+0.34
KLDS1.0203 4.36+0.04 9.64+0.14 9.02+0.22 = = 7.98+0.16

7.0£0.2 mm. A B H,0, C pH 7.0 D H,0,
pH 7.0 E H,0, pH 7.0 10 .=

Note: Diameter of double plate punching hole was 7.0+0.2 mm. A: Supernatant with no treatment; B: Supernatant with H,O, elimination; C:
Supernatant with pH adjusted; D: Supernatant with H,O, elimination and pH adjustment; E: Supernatant of 10 fold concentration after H,O,
elimination and pH adjustment. —: Undetected inhibition zone.
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Figure 1 Inhibition activity of supernatant in lactobacilli
cultivation
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Note: Diameter of double plate punching hole was 7.0+0.2 mm.

KLDS1.0203
24h
24 28 32 36h
KLDS1.0667 KLDSI1.0342-1

16-24 h

(P>0.05) KLDS1.0667
KLDS1.0203

KLDS1.0667 KLDS1.0342-1

(P<0.05)

23 FAAMFERE =P EEZNEIRB ST
231 IAMFEEEFIEDPAEBLEFIRERPEIR
BEN: (HPLC)

y=71 707x-8 290.4 R>=0.997 9

14.58 min 36 h

2A 3
0-16 h
KLDS1.0667 KLDS1.0342-1
24 h

1620 h

1624 h

KLDS1.0203
20 h
(HPLC)
y=71 906x-7 013.4 R?=0.999 9
16.99 min 36 h
2B 3
0-32h 32h
MRS

MRS

24 28 32 36h
KLDS1.0667
KLDS1.0667 KLDS1.0342-1

(P>0.05) KLDSI1.0203
KLDS1.0667 KLDSI1.0342-1
KLDS1.0667

KLDS1.0667
KLDS1.0203

(P<0.05)
KLDS1.0203

KLDS1.0342-1
(P<0.05)

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



122 E) 24l Microbiol. China 2015, Vol.42, No.1
A B
30 50
~25¢ =
< 5 45+
20 et
o= b=
ERER 8 4071
Q
% 10 1 —— KLDS1.0667 k3 —— KLDS1.0667
S —o— KLDS1.0342-1 < 35F —o— KL.DS1.0342-1
=5 —— KLDS1.0203 —— KLDS1.0203
O 1 1 1 1 1 1 1 1 3.0 1 1 1 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
Cultivation time (h) Cultivation time (h)
2 IMEAELEFRPIAROAIZCERB)SEMEFH BT LEEE
Figure 2 Change of lactic acid (A) and acetic acid (B) concentration in lactobacilli supernatant
2B MRS 3.6 g/L.

Note: Acetate concentration in MRS was 3.6 g/L in Figure 2B.
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Figure 4 MIC of lactic acid, acetic acid (A) and H,0, (B) on Streptococcus pyogenes
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Note: The inflexion point of the curve obtained by plotting organic acid and H>O, concentration vs optical density was MIC of them to index
strain.
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