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Antibiotic resistance and biofilm formation capacity
of Staphylococcus aureus from a teaching hospital In
Talwan

Jing-Chen Qiu 1, Cheng Hong Yang2, Li-Yeh Chuangl,*
1Department of Chemical Engineering, I-Shou University, Kaohsiung, 84001 Taiwan
2Department of Electronic Engineering, National Kaohsiung University of Science and Technology, Kaohsiung, 807 Talwan

INTRODUCTION

Staphylococcus aureus (S. aureus) IS a very common

human pathogenic microorganism that can trigger a
variety of infectious diseases. In recent decades, due to % BIOFILM PRODUCERS

RESULTS

the evolution of bacteria and the overuse of antibiotics, 90.0 81.1
the drug resistance of S. aureus has gradually increased
worldwide, resulting in the decline In effectiveness of 60.0
clinical anti-infective treatments. Furthermore, the 50.0
clinical antibiotic resistant isolates have not been -
sufficiently characterized with regard to their capacity for ;33 14.0
antibiotic resistance and biofilm formation. 10.0 4.9
0.0

I\/I ET H O D S B weak biofilm producers moderate biofilm producers

strong biofilm formation

DISC DIFFUSION METHOD

% DISC DIFFUSION METHOD
1. According to the standards of the Clinical and Laboratory 100.00
Standards Institute (CLSI; http://clsi.org/) 90.00
2. Pick asingle colony and inoculate it into the culture solution and 80.00 8471 g5 4
Incubate at 37°C for 16 hours -
3. Dilute the bacterial solution with double distilled water to 0.0
OD600=0.5 —_ 57.96 _—
4. Take 5S0uL of bacterial solution and add 5 mL of uncoagulated Soft T
agar at 55°C, mix it evenly and pour it into the solid medium to 000
form a double layer 3000
5. After solidification and cooling, attach the antibiotic-containing 20.00
paper ingot (diameter 6 mm), each paper ingot with 20uL of 10.00 _
antibiotics added to the double layer, and do not move it after 0.00
attaching (to avoid affecting the interpretation result)6. After = PIP s AMP 8 AMO = CEP sSM s KM sGM " TC mEM = CC mSXT

placing the petri dish at 37°C for 16 hours, observe the size of the
Inhibition zone

SPECTROPHOTOMETRY ANALYSIS CONCLUSIONS

1. Pick asingle colony and inoculate it into 5 mL of LB broth broth,

and incubate at 37°C for 16 hours 1. disc diffusion method representlarge proportion
2. Dilute the bacterial solution with double distilled water to (50%-100%) of the isolates was resistant to AMO,
OD600=0.5
3. Add 200 uL of sterilized double distilled water to the three holes PIP, AMP, CEP and KM' ] ..
4. Add 200 uL of bacterial solution with OD600=0.5 to the 2. Among the 143 test isolates, 81.1% weak biofilm
remaining nine holes. After 48 hours incubation at 37°C producers, 4.9% moderate biofilm producers, 14.0%
5. Polurt_out the bacterial solution and wash twice with 1IXPBS strong biofilm formation.
solution

6. Add 0.5% crystal violet solution to dye for 20 minutes 3.Integrating the results of the_f'r_St two exp_erlm_ents,
7. Pour out the crystal violet and wash twice with distilled waters. W€ can know that for strong biofilm formation, its

Add 95% alcohol to dissolve the crystal violet9. Use a antibiotic sensitivity Is generally poor.
spectrophotometer (CMAX) to measure Its absorbance at a

wavelength of 595 nm



£ INTRODUCTION }

w

Multiple}syes have revealed that biological activities within the natural
components o

peels of Chrysophyllum cainito, a fruit renowned for being an effective folk
medicine In curing many diseases, were investigated for the antioxidant and
antibacterial activities. The results indicates that the ethyl acetate fraction of
Chrysophyllum caimito peel has the potential value to be developed as natural
antioxidants or antibacterial agents in the future.

uit peels are beneficial to human health. In this study, the fruit

Chrysophyllum cainito
n Chent, Emirlyn Cheng Yang+, and Li-Yeh Chuang™*
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Figure 1. DPPH free radical scavenging activity of Chrysophyllum caimito peels

2.9
42 BHT
Key words: Chrysophyllum cainito, Antioxidant activity, Antibacterial activity i Svitamiii
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8 1.0 ->-Hexane layer
EXTRACTION CONDITIONS N ~ chloroform layer
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9506 Ethanol ~ fraction | [ cChioroform | 0 200 400 600 800 1000
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layer ” ) fraction Figure 2. Reduction capacity of Chrysophyllum caimito peels
i Aqueous layer )
. ) Aqueous - - . !
fraction Antimicrobial Activity :
Disc inhibitory zone (mm) of the antimicrobial activity test
METHODS bmso  Tc EA

1. Scavenging activity against DPPH radical :

The various extracts were diluted with methanol and then reacted with
the DPPH solution. The mixture was shaken vigorously and left to stand
at room temperature for 30 min in the dark.

2. Reduction Capacity :

The extract solution with different concentrations was used to provide
electrons to reduce the Fe3* in the reagent to Fe?*,

3. Total Phenolic Contents :

Using gallic acid as the standard, the total phenol content was calculated
using the absorbance values of different extracts to the calibration curve
of standard gallic acid.

4. Total Flavonoids Contents :

The measured absorbance values of different extract solutions to the
calibration curve of the standard quercetin was used to determine the
content of total flavonoids.

5. Trolox equivalent antioxidant capacity :

Antioxidant capacity of the natural herbal extracts were determined
based on the calibration curve of the different concentrations of trolox.
6. Disc diffusion method

Using disc diffusion method to determine the inhibitory ability of the
natural herbs against the various bacterial strains.

/. Minimum Inhibitory concentration (MIC), minimum bactericidal
concentration (MBC)

Using broth dilution method to test antibacterial activity of the extracts
against the drug-resistant isolates.

RESULTS

-

010
010
010
010
010
010
010
010
010
010

26.0+0.3
21.310.6
20.4+0.1
14.5+0.1
16.1+0.2
19.310.1
22.610.2
11.4+0.2
11.040.3
21.440.5

10.7+0.7
12.840.6
12.440.3
14.840.5
13.340.3
11.1+0.5
13.440.1
13.0+0.3
12.610
15.310

Minimum inhibitory concentration (MIC) and minimum bactericidal concentration
(MBC) determination

- Strains  MIC(mg/mL)  MBC(mg/mL)
~ Sa538p 2.0+1.414 4.0+0

- Abl9606 >8.0 >8.0

-~ Ec25257 8.0+2.828 >8.0

~ Pa4016 2.0+1.414 4.0+0

-~ Pa7l7 2.0+1.414 4.0+0

- Abgl4 >8.0 >8.0

-~ Ab2344 2.0+0.707 2.0+0

~ ORSa220 2.0+0.707 2.0+0

~ MRSa2118 2.0+0.707 2.0+0

.~ Sa2803 2.0+0.707 2.0+0

> \ £
{ CONCLUSIONS
- . N y

|

1. Among the various extracts, the ethyl acetate (EA) fraction showed a

better of the DPPH free radical scavenging activity and reduction
capacity.

Based on the analysis of total phenolic and total flavonoids contents, the

|
TR S z-

highest contents was found In the EA extracts.

antibiotic and antioxidant.

- n-Hexane 111(1)57382822523 0 z?bi%ifm éggfgggg 82%8881 1323?882@ 3. According to the results of antimicrobial activity assay, the EA extract
IChIoFoform| 73.08:0.185 055:0070  824+0.006 1110001  26.70£0.005 showed broad antimicrobial activity against all the test strains..
- 35 6040.076 21040283  16.93+0.009  10.21+0.001 49.4740.001 4. Further purification of the active ingredients from the EA fraction of

L AGUEOUS " 128.70+0.803 0400141  2.15£0.003 09640 076 54 0840 01 Chrysophyllum cainito has the valuable to develop as an alternative




The Study of Reaction of Isoprene with Ozone
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Green synthesis of silver nanoparticles using agueous extract of Ixora duffii cv. leaves
and their catalytic application in photocalytic activity
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Peak | Ret. Time' | Area% SIi IMoI.Weight" Mol. Form* Name
<7 95.84 Total
37.23 Esters
S o 2 o N2 . =5 4y 1 16.531 0.11 94 270 C17H340, |Hexadecanoic acid, methyl ester
23’?'1)3*3;)&" ,ﬁtpgf“ﬂ'?:}if‘%’ﬁgfavz%xﬁ‘%ﬁ‘ cb‘»ﬁ%ﬁ;& —
) E] N PP L —_— T~ T~ FF ¥ 2 17.782 0.21 96 284 CigH360, |Hexadecanoic acid, ethyl ester
3 19.954 0.29 96 294 Ci19H340, |9,12-Octadecadienoic acid (Z,Z2)-, methyl ester
i 7 4 20.13 0.2 96 296 Ci9H360, |9-Octadecenoic acid, methyl ester, (E)-
, 5 21.41 0.21 86 292 Ci19H35,0, |9-Octadecen-12-ynoic acid, methyl ester
3.1 1495%2 fE4gd A R E B A 2 L EE E B e (T :
E ¢ }%L “I" — | S /) 6 21.79 1.07 96 308 C,oH360, |Linoleic acid ethyl ester
7 21.993 1.89 90 310 C,oH3g0, |Ethyl Oleate
< 7 8 23.541 10.79 88 306 Co0H340, 19,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2)-
9 25.692 2.44 90 290 C19H300, |Methyl octadec-6,9-dien-12-ynoate
) 7 = -\_;f—‘ S / N 2\ A >
3 2 ~ ,_:}. ]‘J""l f"“ '-ﬁ'— -5 E‘/'Q ETJE\» Av Av %’fr -W; L 10 25.88 10.82 84 330 CooH340, |Ethyl 5,8,11,14,17-icosapentaenoate
11 26.085 0.84 82 344 C,o3H360, |Docosapentaenoic Acid methyl ester
12 26.29 0.47 85 330 CooH340, |Ethyl5,8,11,14,17-icosapentaenoate
) )
5—'* % F,% ‘:‘ :J-f 13 26.75 2.11 83 330 C,,H3,0, |Ethyl 5,8,11,14,17-icosapentaenoate
\ 3 7-
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R A N
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3 _
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_._20 . F- L1 . . . .
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o ] . i
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