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In vitro Synergistic Antibacterial Effect of Diospyros kaki
Leaf and Citrus reticulate Peel Extracts
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Abstract: Filter paper method and double broth dilution method were used to test optimal proportion and minimum in-
hibitory concentration ( MIC) of mixture of Diospyros kaki leaf and Citrus reticulate peel extracts against three bacteria
namely Escherichia coli,Bacillus subtilis and Staphylococcus aureus. Meanwhile , the effect of temperature,pH and UV ir-
radiation on stability of extract mixture was also evaluated. The results showed that D. kaki leaf and C. reticulate peel ex-
tracts revealed good inhibitory effect against the three tested strains and the extract mixture showed the in vitro synergis-
tic effect. The optimal combination ratio of extracts was 2: 3 (g/g) ,which exhibited a MIC of 6.25 mg/mL against Esch-

erichia coli and Bacillus subtilis and a MIC of 12. 50 mg/ml. against Staphylococcus aureus. In addition, this extract mix-

ture (2:3) was stabile between 20-80 °C and pH 5-9,but was sensitive to UV irradiation.
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Table 1  Different ratio of D. kaki leaf and C. reticulate peel extracts

-

STCH) A . . . . . . .
Compound proportion ( mg/mL) 5:0 41 32 o 23 14 0:3

e 1l b

i EAI REALD) 500 400 300 250 200 100 0

D. kaki leaf extract
& b i 4
] 0 100 200 250 300 400 500

C. reticulate peel exiract

0T R BT PE L 23 3 I, S VRO K
FEGRRIRG 28 FEAT PR SR BE R T W 35 A B s P (P
<0.05) ,MEEER 3R 16.3 mm F115. 8 mm,
M R BRI LGy 1 1, 5 I RN 4 B (07
7] K TR 98 IR S 5 vy O 0% e, SRR P ELAR D 15,2
mm , {55 Fii A o 20 3 B B3 B AR AR L, 22

SN o RIS LA E SR AR, 25 5 E R Y o
HERC L 203 i, 6 = b I o A £ B SOR
fr , PR 2 BE ) LB 21 3 5 S dee A IO BE T o
2 mL A4 Y (500 mg/mL) A1 3 mlL A K2 42 5
P1(500 mg/mL) il 5 5 mL FRAERFEH (2:3) .

R2 MR ZEREYE AR R E LG S BRI E R

Table 2 Antibacterial effect of different ratios of D. kaki leaf and C. reticulate peel extracts

T B H AR
Be Diameter of inhibition zone (mm) * SE
2]1]
Sample e e . et
KIGHFF Al R ZE AT S H O AR
E. coli B. subtilis S. aureus
1:0 12.3 +0.5° 11.6 +0.8¢ 11.2 £0.4
4:1 13.0 £0.9°¢ 12.9 +0.6% 12.7 £1.0%
3:2 14.6 £0.2 12.4 +0.3% 13.6 0.9
1:1 15.1 £0.5° 13.1+0.7¢ 15.2 +0.3"
2:3 16.3 £0.6" 15.8 £0.4" 14.2 +0.8"
1:4 14.0 £0.7¢ 14.4 £0.7¢ 12.9 £0.4%
0:1 13.7 £0.5% 12.8 +1.4% 12.1£0.8
bt i = ey
%f.ﬁ.ﬁ?fw 25.4+1.7° 36.5 +1.2° 39.6 £1.0°
Ampicillin sodium
T3
EﬁMiS%)Em 6.5+0.4" 6.8 £0.4" 6.7 £0.48

TE - [Al— 3 i SR [ BR8] BB EL ) BT 2528 5% (P <0.05) ¢

Note ; Diffentent letters in the same column indicated significant difference at 0. 05 level.

3.2 EFeik(2:3) WER/MMIERERE

SR (2 3 ) Mo AR ol ) /D10 R 32 AL 3
3o HIER3 LIRS RO (21 3) X R AT B A
B P RAT B ) B TR i 40 6. 25 mg/mL, X 4

(0 8] 4 B R Y R AR A B R B 12,50 mg/mL
I, S CIR (20 3) X =M G i A XA A0 A £ 1, 3
RN R TR RVRY 5 2 FRAT B 410 A 1 i, 3 4 3 (0
)2 BRI A VR IR 55

®3 ERR(2:3)WRMIERERE

Table 3 Determination of MIC of extract mixture (2:3)

RBCH(2:3) WL

KRl Concentration of extract mixture (2:3) (mg/mL)
Tested strains
25.00 12.50 6.25 3.13 1.56
KIGFFHE E. coli - - - + +
A ZETRAT A B. subtilis - - - + +
SEEFAHEKE S. aureus - _ + + .
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Fig. 1 Effects of temperature (A) ,pH (B) and UV irradiation (C) on stability of extract mixture (2:3)
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