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BAB V 

KESIMPULAN DAN SARAN 

 

A. Kesimpulan 

Pertama, hasil identifikasi bakteri dari ke-30 sampel pus penderita ulkus 

diabetes pasien rawat inap di RSUD Dr. Moewardi ada 18 sampel pus yang positif 

mengandung Klebsiella sp. 12 sampel pus negatif mengandung Klebsiella sp. 

Kedua, berdasarkan hasil uji kepekaan yang dilakukan menunjukkan 

bahwa antibiotik meropenem 100% sensitif, antibiotik siprofloksasin 100% 

sensitif, antibiotik seftriakson 94,50% resisten dan 5,50% moderat sedangkan 

antibiotik gentamisin 96,29% resisten dan 3,71% intermediet. 

Ketiga, pada penelitian ini antibiotik siprofloksasin dan meropenem 

merupakan antibiotik yang paling peka terhadap bakteri Klebsiella sp. 

 

B. Saran 

Pertama, perlu dilakukannya penelitian terhadap bakteri patogen lain yang 

terdapat pada pus pasien penderita ulkus diabetes. 

Kedua, perlu dilakukannya penelitian lain terhadap antibiotik yang dapat 

digunakan untuk pengobatan ulkus diabetes. 

Ketiga, perlu diperhatikan pada pemberian antibiotik yang seharusnya 

disesuaikan dengan keadaan pasien, dengan dosis yang tepat, supaya tepat pada 

sasaran, dan mengurangi peningkatan resistensi antibiotik 
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Lampiran 1. Sampel pus pasien penderita ulkus diabetes. 

 
 

 
 

 



71 
 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



72 
 

 

Lampiran 2. Hasil isolasi tersangka Klebsiella sp. pada media Mac Conkey. 

 

 

 

                 A 

 

 

 

 

 

 

Keterangan:  

A : Hasil isolasi Klebsiella pneumoniae ATCC 11228 pada media Mac Conkey. 

B :  Hasil isolasi sampel pus pasien penderita ulkus diabetes di RSUD Dr. Moewardi 

pada media Mac Conkey, yang menunjukan adanya koloni tersangka bakteri 

Klebsiella sp. 

 

 

 

 

 

ATCC 

B 
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Lampiran 3. Hasil identifikasi bakteri Klebsiella sp.  

 

  

Keterangan:  

A : Hasil pengecatan Gram dari isolasi pus pasien penderita ulkus diabetes di RSUD Dr. 

Moewardi dengan perbesaran 10x10. 

B :  Hasil pengecatan Gram bakteri Klebsiella pneumoniae ATCC 11228 dengan 

perbesaran 10x10. 

 

A 

B 
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Keterangan:  

A : Hasil uji biokimia bakteri Klebsiella sp. hasil isolasi pus pasien penderita ulkus   

diabetes di RSUD Dr. Moewardi. 

B : Hasil uji biokimia bakteri Klebsiella pneumoniae ATCC 11228 

 

 

 

 

Keterangan:  

A : Suspensi bakteri Klebsiella sp. hasil isolasi pus pasien penderita ulkus diabetes. 

B : Standart Mc Farland 0,5%. 

 

 

 

A B 

A B 

        KIA    SIM   LIA  Citrat         KIA    SIM   LIA  Citrat 
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Lampiran 4. Hasil uji kepekaan antibiotik terhadap bakteri Klebsiella sp. 

dengan metode difusi. 

 
                               Sampel 3                                              Sampel 4 

  

Sampel 7 Sampel 12 

  

Sampel 13 Sampel 14  

  

 

 

a

b 

d 

c 

 
 

 

 

 
 

 

 



76 
 

 

Sampel 15 Sampel 16 

  

Sampel 17 Sampel 18 

  

Sampel 21 Sampel 23 
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Sampel 24                                                          Sampel 25 

  

Sampel 27                                                         Sampel 28 

  

Sampel 29                                                       Sampel 30 

  

 

 

 

 



78 
 

 

Hasil uji kepekaan antibiotik meropenem, gentamisin, seftriakson dan 

siprofloksasin terhadap bakteri Klebsiella pneumoniae ATCC 11228 

 

 

Keterangan : 

a : antibiotik meropenem 

b : antibiotik gentamisin 

c : antibiotik seftriakson 

d : antibiotik siprofloksasin 

 

 

 

 

 

 

 

 

 

 

 

D 
C 

B 
A 
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Lampiran 5. Alat-alat yang digunakan untuk praktikum 

                  Inkas                                                 Rak tabung, jarum Ose, jarum ent 

  

                         Lampu spiritus                                                     Autoclav 

  

                            Kompor Vortex 
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Lampiran 6. Hasil analisis data menggunakan SPSS. 

 
NPar Tests 

Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

diameter zona hambat 

antibiotik meropenem 

57 24.12 1.992 18 28 

 

One-Sample Kolmogorov-Smirnov Test 

  diameter zona 

hambat 

meropenem 

N 57 

Normal Parameters
a,,b

 Mean 24.12 

Std. Deviation 1.992 

Most Extreme Differences Absolute .144 

Positive .137 

Negative -.144 

Kolmogorov-Smirnov Z 1.086 

Asymp. Sig. (2-tailed) .189 

a. Test distribution is Normal. 

b. Calculated from data. 

 
NPar Tests 

Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

diameter zona hambat 57 10.39 1.934 7 18 

 

One-Sample Kolmogorov-Smirnov Test 

  diameter zona 

hambat 

gentamisin 

N 57 

Normal Parameters
a,,b

 Mean 10.39 

Std. Deviation 1.934 
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Most Extreme Differences Absolute .211 

Positive .211 

Negative -.167 

Kolmogorov-Smirnov Z 1.590 

Asymp. Sig. (2-tailed) .013 

a. Test distribution is Normal. 

b. Calculated from data. 

 

NPar Tests 

Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

diameter zona hambat 57 9.95 3.131 7 22 

 

One-Sample Kolmogorov-Smirnov Test 

  diameter zona 

hambat 

seftriakson 

N 57 

Normal Parameters
a,,b

 Mean 9.95 

Std. Deviation 3.131 

Most Extreme Differences Absolute .248 

Positive .248 

Negative -.173 

Kolmogorov-Smirnov Z 1.870 

Asymp. Sig. (2-tailed) .002 

a. Test distribution is Normal. 

b. Calculated from data. 

 

 

 

NPar Tests 

Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 
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Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

diameter zona hambat 57 28.81 4.037 16 36 

 

One-Sample Kolmogorov-Smirnov Test 

  diameter zona 

hambat 

siprofloksasin 

N 57 

Normal Parameters
a,,b

 Mean 28.81 

Std. Deviation 4.037 

Most Extreme Differences Absolute .133 

Positive .086 

Negative -.133 

Kolmogorov-Smirnov Z 1.005 

Asymp. Sig. (2-tailed) .265 

a. Test distribution is Normal. 

b. Calculated from data. 

 
Oneway 

Descriptives 

diameter zona hambat 

 

N Mean Std. Deviation Std. Error  

meropenem 57 24.12 1.992 .264 

gentamisin 57 10.39 1.934 .256 

seftriakson 57 9.95 3.131 .415 

siprofloksasin 57 28.81 4.037 .535 

Total 228 18.32 8.822 .584 

 

 

95% Confidence Interval for Mean 

Minimum Maximum Lower Bound Upper Bound 
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23.59 24.65 18 28 

9.87 10.90 7 18 

9.12 10.78 7 22 

27.74 29.88 16 36 

17.16 19.47 7 36 

 

Test of Homogeneity of Variances 

diameter zona hambat 

Levene Statistic df1 df2 Sig. 

9.111 3 224 .000 

 

ANOVA 

diameter zona hambat 

 Sum of Squares df Mean Square F Sig. 

Between Groups 15771.895 3 5257.298 621.979 .000 

Within Groups 1893.368 224 8.453   

Total 17665.263 227    

 
Post Hoc Tests 

Multiple Comparisons 

diameter zona hambat 

Tukey HSD 

(I) antibiotik (J) antibiotik 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

meropenem gentamisin 13.737
*
 .545 .000 12.33 15.15 

seftriakson 14.175
*
 .545 .000 12.77 15.59 

siprofloksasin -4.684
*
 .545 .000 -6.09 -3.27 

gentamisin meropenem -13.737
*
 .545 .000 -15.15 -12.33 

seftriakson .439 .545 .852 -.97 1.85 

siprofloksasin -18.421
*
 .545 .000 -19.83 -17.01 

seftriakson meropenem -14.175
*
 .545 .000 -15.59 -12.77 

gentamisin -.439 .545 .852 -1.85 .97 

siprofloksasin -18.860
*
 .545 .000 -20.27 -17.45 
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siprofloksasin meropenem 4.684
*
 .545 .000 3.27 6.09 

gentamisin 18.421
*
 .545 .000 17.01 19.83 

seftriakson 18.860
*
 .545 .000 17.45 20.27 

*. The mean difference is significant at the 0.05 level. 

 
Homogeneous Subsets 

diameter zona hambat 

Tukey HSD
a
 

antibiotik N 

Subset for alpha = 0.05 

1 2 3 

seftriakson 57 9.95   

gentamisin 57 10.39   

meropenem 57  24.12  

siprofloksasin 57   28.81 

Sig.  .852 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 57,000. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



85 
 

 

Lampiran 7. Hasil uji statistik dengan SPSS perbandingan bakteri Klebsiella sp. 

hasil isolasi pus ulkus diabetes dan bakteri Klebsiella pneumoniae 

ATCC 11228 

 

T-Test 

Group Statistics 

 Jenis bakteri N Mean Std. Deviation Std. Error Mean 

daya hambat 

antibiotik 

meropenem 

bakteri sampel 54 24.37 1.708 .232 

bakteri murni 3 19.67 1.528 .882 

 
Independent Samples Test 

  
Levene's Test for Equality 

of Variances 

   

  
F Sig. 

meropenem Equal variances assumed .194 .661 

Equal variances not 

assumed 

  

 

t-test for Equality of Means 

 

95% Confidence 

Interval of the 

Difference 

t df Sig. (2-tailed) Mean Difference Std. Error Difference Lower Upper 

4.660 55 .000 4.704 1.009 2.681 6.727 

5.157 2.287 .027 4.704 .912 1.216 8.192 

 
Kruskal-Wallis Test 

Ranks 

 
Jenis bakteri N Mean Rank 

gentamisin bakteri sampel 54 27.52 

bakteri murni 3 55.67 

Total 57  

 

Test Statistics
a,b
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gentamisin 

Chi-Square 8.608 

df 1 

Asymp. Sig. .003 

a. Kruskal Wallis Test 

b. Grouping Variable: jenis 

bakteri 

 
Kruskal-Wallis Test 

Ranks 

 
Jenis bakteri N Mean Rank 

seftriakson bakteri sampel 54 27.54 

bakteri murni 3 55.33 

Total 57  

 

Test Statistics
a,b

 

 
seftriakson 

Chi-Square 8.243 

df 1 

Asymp. Sig. .004 

a. Kruskal Wallis Test 

b. Grouping Variable: jenis 

bakteri 

 
 
T-Test 

Group Statistics 

 Jenis bakteri N Mean Std. Deviation Std. Error Mean 

daya hambat 

antibiotik 

siprofloksasin 

bakteri sampel 54 29.24 3.587 .488 

bakteri murni 3 21.00 4.359 2.517 

 
Independent Samples Test 

  Levene's Test for Equality of 
Variances 
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  F Sig. 

siprofloksasin Equal variances assumed .171 .681 

Equal variances not 

assumed 
  

 

t-test for Equality of Means 

 

95% Confidence Interval of 

the Difference 

t df Sig. (2-tailed) Mean Difference Std. Error Difference Lower Upper 

3.840 55 .000 8.241 2.146 3.940 12.541 

3.215 2.153 .077 8.241 2.564 -2.070 18.552 
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Lampiran 8. Komposisi media dan larutan 

1. Mac Conkey Agar              : 

Peptone   17 g 

ProteOse pepton 3 g 

Lactosa   10 g 

Garam bile No. 3 1,5 g 

Natrium chloride 5 g                                                

Merah netral                      0,03 g                                                     

Violet kristal                    0,001 g                                                      

 Agar                                13,5  g                                                     

 Air destilata                   1000 ml 

 

2. Brain Heart Infusion (BHI)   :    

Infusi dari otak sapi           200 g 

Infusi dari hati sapi           250 g 

ProteOse pepton                 10 g 

Dekstrosa                           2,0 g 

NaCl                                  5,0 g 

Dinatrium fosfat                2,5 g 

Air destilata                 1000 ml 

pH                                       7.4 

 

3. Mueller Hinton Agar (MHA) :   
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Ekstrak daging sapi          300 g 

Asam kasein hidrolisata  17.5 g 

Kanji                                  1.5 g 

Agar                                 17.0 g 

Air destilata                   1000 ml 

pH                                   7.4 

 

4. Sulfida Indol Motility (SIM) :      

Pepton from casein               20 g 

Pepton from meat                   6 g 

Ammonium iron (II) citrat   0.2 g 

Sodium thiosulfat                 0.2 g 

Agar-agar                             0.2 g 

Aquadest ad                     1000 ml 

pH 7,4 ± 0,2 

 

5. Kligler’s Iron Agar (KIA)   :    

Pepton from casein                15 g 

Pepton from meat                    5 g 

Ammonium Iron (II) citrat   0.5 g 

Meat extract                             3 g 

Yeast extract                            3 g 

Sodium chloride                      5 g 
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Laktosa                                   10 g 

Glukosa                                    1 g 

Sodium thiosulfat                  0,5 g 

Phenol red                          0,024 g 

Agar-agar                                12 g 

Aquadest ad                      1000 ml 

pH 7,4 

 

6. Lysine Iron Agar (LIA) :             

Pepton from casein 5 g 

Yeast extract 3 g 

Glukosa 1 g 

Lysine monohidrochloride        10 g 

Sodium thiosulfat                   0,04 g 

Ammonium Iron (II) citrat       0,5 g 

Bromo creosol purple            0,02 g 

Agar-agar                               12,5 g 

Aquadest ad                        1000 ml 

pH  7.4 

 

7. Citrat Agar                    :  

Ammonium hydrogen fosfat       1 g 

Di-potassium hydrogen fosfat    1 g 
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Sodium chloride                         5 g 

Magnesium sulfat                    0.2 g 

Bromothymol blue                0.08 g 

Agar-agar                              12.5 g 

Aquadest ad                        1000 ml 

pH  7,4 

 

8. Gram, pewarna                     :      

Larutan violet Kristal (Gram) 

Violet kristal (90%)                   2.0 g 

Etil alkohol (95%)                     20 ml 

Larutan di atas dicampur dengan 

Amonium oksalat                      0.8 g 

Air destilata                              80 ml 

Larutan iodium (Gram)     

Kristal iodium                          1.0 g 

Kalium iodida                          2.0 g 

Air destilata                           300 ml   

Etil alkohol, 95% (Gram) 

Larutan Safranin (Gram) 

Safranin O (2.5% larutan) 

Alkohol                          10 ml (Ferdiaz 1993) 

 



92 
 

 

Lampiran 9. Tabel Kirby-Bauer  

Table Zone Diameter Interpretive Standards (mm)* 

Antimicrobial Agent 
 

Disc 
Content 

 

Resista
nt 
 

Intermed
iate 

 

Moder
ately 

Suscept
ible 

 

Suscept
ible 

 

Amdinocillin  
for Enterobactericeae  

10 μg 
 

≤15 
 

- - ≥16 

Amikacin  30 μg ≤14 15-16 - ≥17 

Amoxicillin/ Clavucanic acid  
for Haemophalus and staphylococci 

20/10 μg ≤19 
 

- - ≥20 

for other organism 20/10 μg ≤13 14-17 - ≥18 

Ampicillin 
for gram negative enteric organism 

10 μg 
 

≤11 
 

12-13 - ≥14 

for staphylococci and B. Catarrhalis 10 μg ≤28 - - ≥29 

for haemophilus species 10 μg ≤19 - - ≥20 

for enterococci  10 μg ≤16 - ≥17 - 

for nonenterococcal streptococci  10 μg ≤21 - 22-29 ≥30 

for Listeria monocytogenes  10 μg ≤19 - - ≥20 

Ampicillin/sulbactam  
for gram negative enterics and 

staphylococci  

10/10 μg 
 

≤11 12-13 - - 

for Haemophilus influenzae  10/10 μg ≤19 - - ≥30 

for enterocci  10/10 μg ≤16 - ≥17 ≥18 

for nonenterococcal streptococci  
and  
Listeria monocytogenes  

10/10 μg 
 

≤21 
 

- 22-29 ≥22 

Azlocillin for Pseudomonas  75 μg ≤14 15-17 - ≥23 

Aztreonam  30 μg ≤15 - 16-21 ≥17 

Carbenicillin  
for Enteribacteriacea  

100 μg 
 

≤17 
 

18-22 - ≥18 

for Psaeudomonas 100 μg ≤13 14-16 - ≥18 

Cefaclor  
for Haemophilus influenzae  

30 μg 
 

≤14 
 

15-17 
 

- ≥18 

Cefamandole  30 μg ≤14 15-17 - ≥18 

Cefazolin  30 μg ≤14 15-17 - ≥18 

Cefonicid  30 μg ≤14 15-17 - ≥18 

Cefoperazone  75 μg ≤15 - 16-20 ≥21 

Cefotaxime  30 μg ≤14 - 15-22 ≥23 

Cefotetan  30 μg ≤14 - 13-15 ≥16 

Cefoxitin  30 μg ≤14 - 15-17 ≥18 

Ceftazidime  30 μg ≤14 15-17 - ≥18 

Ceftizoxime  
for urinary isolates of P. aeruginosa  

30 μg 
 

≤10 
 

- ≥11 - 

For other organisms  30 μg ≤14 - 15-19 ≥20 

Ceftriaxone  30 μg ≤13 - 14-20 ≥21 

Cefuroxime  30 μg ≤14 15-17 - ≥18 
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Cephalothin  30 μg ≤14 15-17 - ≥18 

Chloramphenicol  
for H. influenzae  

30 μg ≤26 - - ≥27 

for other organisms  30 μg ≤12 13-17 - ≥18 

Cinoxacin  100 μg ≤14 15-18 - ≥19 

Ciprofloxacin  5 μg ≤15 16-20 - ≥21 

Clindamycin  2 μg ≤14 15-20 - ≥21 

Doxyxycline  30 μg ≤12 13-15 - ≥16 

Erithromycin  15 μg ≤13 14-22 - ≥23 

Gentamicin  10 μg ≤12 13-14 - ≥15 

Meropenem 10 μg ≤13 14-15 - ≥16 

Kanamycin  30 μg ≤13 14-17 - ≥18 

Methicillin for staphylococci  5 μg ≤9 10-13 - ≥14 

Mezlocillin  75 μg ≤12 13-15 - ≥16 

Minocycline  30 μg ≤14 15-18 - ≥19 

Moxalactam  30 μg ≤14 - 15-22 ≥23 

Nafcillin for staphylocci  1 μg ≤10 11-12 - ≥13 

Nalidixic Acid  30 μg ≤13 14-18 - ≥19 

Netilmicin  30 μg ≤12 13-14 - ≥15 

Nitrofurantoin Antimicrobial Agent  300 μg ≤14 15-16 - ≥17 

Norfloxacin  10 μg ≤12 13-16 - ≥17 

Oxacillin  
for staphylococci  

1 μg ≤10 
 

11-12 - ≥13 

for pneumococci  
for penicillin G. susceptibility  

1 μg 
 

≤19 - - ≥20 

Penicillin G  
for Staphylococci and B.  

catarrhalis  

10 units 
 

 - - ≥29 

for N. gonorrhoeae  10 units ≤19 - - ≥20 

for enterococci  10 units ≤14 - ≥15 - 

for L. monocytogenesis  10 units ≤19 - - ≥20 

for nonenierococcal streptococci  10 units ≤19 - 20-27 ≥28 

Piperacillin  100 μg ≤14 15-17 - ≥18 

Rifampin  5 μg ≤16 17-19 - ≥20 

for N. meningitides only  5 μg ≤24 - - ≥25 

Streptomycin 10 μg ≤11 12-14 - ≥15 

Sulfonamides 250 or 300 
μg 

≤12 13-16 - ≥17 

Tetracycline 3 μg ≤14 15-18 - ≥19 

Ticarcillin 75 μg ≤11 12-14 - ≥15 

Ticarcillin/ Clavulanic Acid 75/10 μg ≤11 12-14 - ≥15 

Tobramycin 10 μg ≤12 13-14 - ≥15 

Trimethoprim 5 μg ≤10 11-15 - ≥16 

Trimethoprim/sulfomethoxazole 1.25/21.75 
μg 

≤10 11-15 - ≥16 

Vancomycin 30 μg ≤9 10-11 - ≥12 

 

(Kirby 2003).  

 

 



94 
 

 

 

 

 

 

 

Lampiran 10. Surat keterangan penelitian 
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