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Study on the Antibacterial Effects of Saponin from Different Sources
on Common Food-borne Pathogens
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Abstract: The purpose of this experiment was to study the antibacterial effect of saponins from different sources on
common food-borne pathogens, and to develop the application of saponins in the field of food. The size of inhibition zone,
minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of saponins from three different
sources (Gleditsia sinensis shell, green tea and Camellia oleifera seed) were determined by Oxford cup method and double
dilution method, respectively. The results showed that the three saponins from different sources all had antibacterial effect
on four common food-borne pathogenic bacteria, namely Bacillus subtilis, Staphylococcus aureus, Salmonella sp. and
Escherichia coli. Among them, the saponins derived from Gleditsia sinensis shell had the best antibacterial effect. The
double dilution method showed that their MICs for the two Gram-positive bacteria Bacillus subtilis and Staphylococcus
aureus were both 4 mg/mL, and the MBCs were 16 mg/mL and 8 mg/mL respectively; The MIC of Salmonella and E.coli
of two Gram-negative bacteria were 4 mg/mL and 8 mg/mL, and MBC were 8 mg/mL and 16 mg/mL respectively. The

results provide devidence for the research and development of safe, high effective and natural plant food preservatives.
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Fig.2 Growth curves of four food-borne pathogens
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Table 1
different sources on three food-borne pathogens

Determination of inhibition zone of saponin from

PR EA% (mm)
AFDRIL W poEbr REeARRE
LES (mg/mL) Bacillus Staphylococcus DT
. Py Salmonella sp.
subtilis aureus
60 31.10+0.16 28.11+0.12 37.84+0.12
50 28.57+0.41 26.75+0.13 33.12+0.42
40 26.14+0.38 24.43+0.45 29.45+0.56
e e 30 23.56+0.31 22.05+0.64 25.64+0.18
BT 20 21.24+0.14 21.70+0.72 21.71+0.16
10 18.87+0.89 16.37+1.42 20.80+0.62
8 17.23+0.40 16.33+2.03 18.67+0.96
6 16.57+0.50 14.00+1.47 17.6340.42
60 18.07+0.67 17.57+2.48 19.50+0.79
50 16.50+0.52 14.73+2.02 17.90+0.40
40 15.20+0.56 13.70+1.91 16.97+0.93
- 30 - - -
5SS 20 _ _ _
10 - - -
8 —_ — —
6 — — —
60 21.07+0.25 17.87+1.21 22.63+0.45
50 19.63+0.15 16.00+1.77 21.33+0.57
40 18.13+0.21 16.37+1.42 19.6340.49
g0 - - -
RIIE-S 3 20 _ _ _
10 - - -
8 — — —
6 — — —

TE: =" 2R BOA W R MR R 22

2 ARFDRIEIRZX KM AT B I R AP E 2528 (mm)
Table 2 Determination of inhibition zone of saponin from
different sources on E.coli(mm)

YR (mg/mL) AR S
e e e S

90 36.55+0.10 17.80+0.46 18.03+0.45
80 33.12+0.56 15.33+0.15 16.63+0.57
70 29.54+0.74 8.93+0.25 10.30+0.49
60 26.41+0.44 - -

50 22.54+0.19 - -

40 19.11+£0.41 - -

30 15.974+0.51 - -

20 13.90+0.89 -

10 8.97+0.32 -

24 sMIETRE (MIC) BUNELER

e/ M B R JE R AR TR R MBS 7 E 24 h, A
SRS AD A o PR S 10K A B AR 2 Pk i, e
At PRI A DLAH B 2B A T B AR 2 e BE R MIC. ]
— B XTAS R 259 PR AU ] MIC By, {EE)N,
i B ARARURR, TR 25 E FIARRERE . SRgG a5
B 3), B A Se I a XA R 2R . i
AR EE VST RE 1Y MIC 4% 4 mg/mL, X
HAFFEE A MIC WSA 8 mg/mL; SR A5 IS 5 2
FEXIUPT QPRI BRI R A2, L MIC #7207 8 mg/mL,
XAl B ZE R TR RN 4 B (004 4 BRES 1Y MIC 2k
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Fig.3 Bacteriostatic effect of saponins from different sources on four food-borne pathogens

16 mg/mL, %F KIZAT B A9 MIC 2528 32 mg/mL. %
M E 2SR R e R i 25 SR A —3
25 mNFEIRE (MBC) HIMELER

FHE 4 ], AR SR IR B 30 A T (AR A Bk
B ANV TR B9 MBC #2878 mg/mL, X A # 2y
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(O 2 EREE ) 19 MBC 324 32 mg/mL, X P Ffp 5 2%
EQIFHHE R (V0T T EQ BRI B ) 43531024 16 mg/mL il
64 mg/mL,
3 Hg54R
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FOFFER . Ao (O 2Bk e . VoI T QB AT A
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SRR A, HLIm 2 Sy FR E ISRl SRk =F
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ERNPRPY N S AR 2 O Rl P NN EUIE LN S
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Table 3 Determination of the minimum inhibitory concentration of saponin from different sources on four food-borne pathogens

LB

AR HeJ¥ (mg/mL) Wi fbr e S B MR WG H PN /ICE
Bacillus subtilis Staphylococcus aureus Salmonella sp. Escherichia coli

64 - - - -
32 - - - -
16 - - - -

sk 8 - - - - .
- - - +
+ + + +
1 + + + +
64 - - - -
32 - - - -
16 - - - +

52 8 + + - + T
4 + + + +
2 + + + +
1 + + + +
64 - - - -
32 - - - -
16 - - - +

K 8 + . ] N .
4 + + + +
2 + + + +
1 + + + +

T IR, AR RN IR, AR MR KA iR

K4 AFDRIEIR R 4 BB IRPEBOR 1 fe/ AR BRI EE R I E 45

Table 4 Determination of the minimum bactericidal concentration of saponin from different sources on four food-borne pathogens

ANRISR IR 2 fie/ AR TR EE (mg/mL)

PRt af res HE
AR ZESUAT B Bacillus subtilis 16 32 32
SO EERE Staphylococcus aureus 8 32 32
VIR E Salmonella sp. 8 16 16
KK Escherichia coli 16 64 64

2, WEYE I, AR EAR . _EIRYLBRETE
HEAERARDMAS S R A B AYITEAEH, mAB
A B T A R e X P HA P ER M ROR,, A il A e
REA RAF0I e, I Hal s B R W B E R, 5
TEREL, BEANTEEPRAE ™ . PRI, 455 A 1Y &t
T, MR IR E N RS RA I E VT, U]
W EAAIER 1ST, Sl ZE R 3R BTz N T B
A%, A I AT BRI L BT R R B O T
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