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ABSTRAK 

SHOFFIA MEDINA AL HAQ. Isolasi Khamir Potensial Probiotik Asal Saluran 

Pencernaan Lebah Madu (Apis mellifera). Skripsi, Program Studi Biologi, Fakultas 

Matematika dan Ilmu Pengetahuan Alam, Universitas Negeri Jakarta. Juli 2024. 

Probiotik merupakan mikroorganisme hidup yang memberikan manfaat jika 

diberikan dalam jumlah yang cukup. Khamir dapat ditemukan bergantung pada 

sumber gula, seperti halnya serangga pengonsumsi makanan yang terdapat sumber 

gula yang salah satunya adalah lebah madu (Apis mellifera). Penelitian ini bertujuan 

untuk mendapatkan isolat khamir asal saluran pencernaan lebah yang potensial 

sebagai agen probiotik serta mendapatkan identitas khamir tersebut. Pengujian 

probiotik terdiri dari uji toleransi garam empedu (0%, 0,5%, 1%, 1,5%, dan 2%); 

toleransi asam lambung pada pH 2 (variasi waktu inkubasi 0, 3, 6, dan 9 jam); 

aktivitas antibakteri terhadap Listeria monocytogenes dan Salmonella entiritidis. 

Desain penelitian menggunakan Rancangan Acak Lengkap (RAL). Data dianalisis 

menggunakan anava dua arah kemudian dilanjutkan uji Duncan Multiple Range 

Test (DMRT) 5%. Diperoleh 11 isolat dari hasil isolasi khamir. Skrining PBS pH 2 

dipilih empat isolat khamir untuk pengujian lanjut uji probiotik yaitu L5.3 (UNJCC 

Y-172), L9.3 (UNJCC Y-173), L12.4 (UNJCC Y-174), dan L20.2 (UNJCC Y-175). 

Hasil identifikasi daerah D1/D2 rDNA diperoleh identitas keempat khamir adalah 

Starmerella potacharoeniae dengan tingkat homologi sebesar 99,11% dan  

bootstrap 93%. Pengujian garam empedu dan asam lambung menunjukan seluruh 

isolat uji mampu tumbuh hingga konsentrasi 2% dan waktu inkubasi 9 jam dengan 

persentase bertahan hidup >70%. Pengujian aktivitas antibakteri menunjukkan 

bahwa seluruh khamir uji kecuali Starmerella potacharoeniae UNJCC Y-174 

mampu menghambat pertumbuhan bakteri Salmonella entiritidis dan seluruh isolat 

tidak dapat menghambat pertumbuhan Listeria monocytogenes. 

 

Kata Kunci: probiotik, khamir,  Apis mellifera. 
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ABSTRACT 

SHOFFIA MEDINA AL HAQ. Isolation Of Yeast Isolated From Digestive Tract 

Of Honey Bees (Apis mellifera) For Potential Use As Probiotics. Mini Thesis, 

Biology, Faculty of Mathematics and Natural Sciences, Universitas Negeri Jakarta. 

July 2024. 

Probiotics are live microorganisms that provide benefits if given in sufficient 

quantities. Yeast can be found depending on the source of sugar, as well as insects 

that consume food containing sugar sources, one of which is honey bees (Apis 

mellifera). This study aims to obtain isolates of yeast from the digestive tract of 

bees that are potential as probiotic agents and obtain the identity of these yeasts. 

Probiotic testing consisted of bile salt tolerance test (0%, 0.5%, 1%, 1.5%, and 2%); 

gastric acid tolerance at pH 2 (incubation time variation of 0, 3, 6, and 9 hours); 

antibacterial activity against Listeria monocytogenes and Salmonella entiritidis. 

The research design used a completely randomized design (RAL). Data were 

analyzed using two-way ANOVA followed by Duncan Multiple Range Test 

(DMRT) 5%. Obtained 11 isolates from the isolation of yeast. Screening PBS pH 2 

selected four yeast isolates for further testing probiotic test, namely L5.3 (UNJCC 

Y-172), L9.3 (UNJCC Y-173), L12.4 (UNJCC Y-174), and L20.2 (UNJCC Y-175). 

The results of the identification of the D1/D2 rDNA region obtained the identity of 

the four yeasts is Starmerella potacharoeniae with a homology level of 99.11% and 

93% bootstrap. Bile salt and gastric acid testing showed that all test isolates were 

able to grow up to a concentration of 2% and an incubation time of 9 hours with a 

survival percentage of >70%. Antibacterial activity testing showed that all test 

yeasts except Starmerella potacharoeniae UNJCC Y-174 were able to inhibit the 

growth of Salmonella entiritidis bacteria and all isolates could not inhibit the 

growth of Listeria monocytogenes. 

Keywords: probiotic, yeast, Apis mellifera. 

 

 

 

 

 

 

 



 

ix 

 

DAFTAR ISI 

Halaman 

HALAMAN SAMPUL ............................................................................................ i 

LEMBAR PENGESAHAN .................................................................................... ii 
LEMBAR PERNYATAAN KEASLIAN SKRIPSI .............................................. iii 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH 

UNTUK KEPENTINGAN AKADEMIS .............................................................. iii 
KATA PENGANTAR ............................................................................................ v 
ABSTRAK ............................................................................................................ vii 
ABSTRACT ......................................................................................................... viii 
DAFTAR ISI .......................................................................................................... ix 
DAFTAR TABEL ................................................................................................. xii 
DAFTAR GAMBAR ............................................................................................. xi 
DAFTAR LAMPIRAN ........................................................................................ xiii 

BAB I PENDAHULUAN ....................................................................................... 1 
A. Latar Belakang ........................................................................................ 1 
B. Perumusan Masalah ................................................................................ 4 
C. Tujuan Penelitian .................................................................................... 4 
D. Manfaat Penelitian .................................................................................. 4 

BAB II TINJAUAN PUSTAKA ............................................................................. 5 
A. Lebah Madu (Apis mellifera) .................................................................. 5 
B. Probiotik ................................................................................................. 8 
C. Khamir Potensial Probiotik .................................................................... 9 
D. Seleksi Probiotik ..................................................................................... 9 

1. Toleransi Khamir Terhadap Garam Empedu ................................... 10 
2. Toleransi Khamir Terhadap Asam Lambung .................................. 10 
3. Aktivitas antibakteri ......................................................................... 10 

BAB III  METODE PENELITIAN....................................................................... 12 
A. Tempat dan Waktu Penelitian .............................................................. 12 
B. Metode Penelitian ................................................................................. 12 
C. Alat dan Bahan ..................................................................................... 12 
D. Sampel Penelitian ................................................................................. 13 

1. Pemeliharaan dan Masa Aklimatisasi Lebah ................................... 15 
2. Persiapan Sampel Lebah .................................................................. 15 
3. Isolasi Khamir dari Saluran Pencernaan Lebah ............................... 15 
4. Peremajaan Isolat Khamir ................................................................ 16 
5. Skrining Isolat Khamir pada pH 2 ................................................... 17 
6. Identifikasi Khamir Secara Molekular ............................................. 17 
7. Karakterisasi Morfologi Khamir ...................................................... 19 
8. Pengujian Probiotik pada Isolat Khamir .......................................... 19 
9. Teknik Pengumpulan dan Analisis Data .......................................... 23 

BAB IV  HASIL DAN PEMBAHASAN ............................................................. 24 
A. Karakterisasi Isolat Khamir Asal Lebah Madu (Apis mellifera) .......... 24 
B. Skrining Isolat Khamir Pada pH 2 ........................................................ 27 
C. Identifikasi Molekuler .......................................................................... 29 



 

x 

 

D. Karakteristik Morfologi Khamir ........................................................... 33 
E. Potensi Isolat Khamir Sebagai Agen Probiotik .................................... 36 

1. Toleransi Isolat Khamir terhadap Garam Empedu ........................... 36 
2. Toleransi Isolat Khamir Terhadap Asam Lambung ......................... 39 
3. Uji Aktivitas Antibakteri Khamir terhadap Bakteri Patogen............ 42 

BAB V  KESIMPULAN DAN SARAN ............................................................... 45 
A. Kesimpulan ........................................................................................... 45 
B. Saran ..................................................................................................... 45 

DAFTAR PUSTAKA ........................................................................................... 46 
LAMPIRAN .......................................................................................................... 56 
DAFTAR RIWAYAT HIDUP .............................................................................. 77 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xi 

 

DAFTAR TABEL 

 Halaman 

1.    Hasil Isolasi Khamir Asal Saluran Pencernaan Lebah Madu                                  

(Apis mellifera) pada Media Yeast Malt Agar (YMA) dengan                       

Modifikasi Glukosa 30% dan  50 % ............................................................... 24 

2.    Hasil pengamatan makroskopik khamir asal saluran pencernaan                                

lebah madu (Apis mellifera) pada medium YMA berumur 48 jam ................ 25 

3.    Nilai Absorbansi (OD) isolat khamir asal saluran pencernaan                               

lebah madu (Apis mellifera) pada uji skrining khamir pH 2                   

menggunakan media Phosphate Buffer Saline (PBS) pH 2,                                    

umur isolat 48 jam .......................................................................................... 28 

4.    Hasil identifikasi molekuler isolat khamir UNJCC Y-172,                             

UNJCC Y-173, UNJCC Y-174, dan UNJCC Y-175 berdasarkan                           

analisis sekuen daerah D1/D2 rDNA dengan program BLAST ..................... 30 

5.    Pengamatan makroskopik khamir pada medium YMA, inkubasi 

selama 48 jam ................................................................................................. 33 

6.    Pengamatan mikroskopik khamir .................................................................... 34 

7.    Jumlah koloni khamir (log CFU/mL) pada konsentrasi                                            

garam empedu 0%, 0,5%, 1,0%, 1,5%, dan 2%.............................................. 37 

8.    Presentase bertahan hidup koloni khamir (log CFU/mL) pada                          

konsentrasi garam empedu 0%, 0,5%, 1,0%, 1,5%, dan 2% .......................... 38 

9.    Presentase bertahan isolat uji toleransi watu inkubasi                                                   

pH 2 di 0, 3, 6, dan 9 jam ................................................................................ 40 

10. Persentase bertahan hidup isolat uji pada toleransi waktu inkubasi                                     

di 0, 3, 6, dan 9 jam ......................................................................................... 41 

11. Hasil uji aktivitas antibakteri isolat khamir terhadap bakteri Salmonella 

enteritidis dan Listeria monocytogenes........................................................... 43 

  

 

 

 



 

xii 

 

DAFTAR GAMBAR 

Halaman 

1. Apis mellifera ............................................................................................... 6 

2. Saluran Pencernaan Lebah Madu (Apis mellifera) ....................................... 8 

3. Bagan alir penelitian................................................................................... 14 

4. Pohon Filogenetik isolat UNJCC Y-172, UNJCC Y-173, UNJCC Y-174, 

dan UNJCC Y-175 berdasarkan analisis daerah D1/D2 dengan metode 

Neighbour Joining (1000x Bootstrap) ....................................................... 31 

5. Morfologi makroskopik dan mikroskopik khamir pada medium YMA, 

inkubasi suhu 28oC selama 48 jam ............................................................. 35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiii 

 

DAFTAR LAMPIRAN 

Halaman 

 

1. Gambar 6. Hasil purifikasi isolat khamir asal saluran pencernaan lebah madu 

(Apis mellifera) menggunakan medium YMA, inkubasi 24 jam ...................... 59 

2. Gambar 7. Hasil Amplifikasi isolat khamir .................................................. ….59 

3. Gambar 8. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-172 dengan 

primer NL1………………... ......................................................................... …60 

4. Gambar 9. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-172 dengan 

primer NL4…………………… .................................................................... …60 

5. Gambar 10. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-173 dengan 

primer NL1…… ............................................................................................ …61 

6. Gambar 11. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-173 dengan 

primer NL4.......................................... .......................................................... …61 

7. Gambar 12. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-174 dengan 

primer NL1………… .................................................................................... …62 

8. Gambar 13. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-174 dengan 

primer NL4……… ........................................................................................ …62 

9. Gambar 14. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-175 dengan 

primer NL1………… .................................................................................... …63 

10. Gambar 15. Kromatogram daerah D1/D2 rDNA isolat UNJCC Y-175 dengan 

primer NL4………... ..................................................................................... …63 

11. Hasil pengujian toleransi isolat khamir terhadap variasi konsentrasi garam 

empedu (0; 0,5; 1; 1,5; dan 2%) ...................................................................... 64 

12. Hasil pengujian toleransi isolat khamir terhadap asam lambung pH 2 pada 

waktu inkubasi 0, 3, 6, dan 9 jam.................................................................... 65 

13. Hasil pengujian aktivitas antibakteri ................................................................ 66 

14. Hasil uji F anava dua arah univariate jumlah koloni khamir (log CFU/mL) ... 67 

15. Hasil uji Duncan Multiple Range Test (DMRT) faktor interaksi isolat dan 

konsentrasi garam empedu terhadap jumlah koloni khamir (log CFU/mL) ... 68 

16.  Hasil uji anava dua arah univariate persentase bertahan hidup (%)................ 69 

17.  Hasil uji Duncan Multiple Range Test (DMRT) faktor interaksi isolat dan 

konsentrasi garam empedu terhadap persentase bertahan hidup .................... 70 



 

xiv 

 

18.  Hasil uji anava dua arah univariate jumlah koloni khamir (log CFU /ml) ..... 71 

19.  Hasil uji Duncan Multiple Range Test (DMRT) faktor interaksi isolat dan 

waktu inkubasi terhadap jumlah koloni khamir (log CFU/mL) ...................... 72 

20.  Hasil uji anava dua arah univariate persentase bertahan hidup (%) khamir ... 74 

21.  Hasil uji Duncan Multiple Range Test (DMRT) faktor interaksi isolat dan 

waktu inkubasi terhadap persentase bertahan hidup ....................................... 75 

21.  Surat izin etik hewan ....................................................................................... 76 

 

 

 


	19d851d827e94ec2a3cdce6c46484b93c809803658dc33052a534670446b021d.pdf
	101022ace7adfe2752cdf930d0752e038e68847abc842d6bd7cf60b9b5d28c23.pdf
	253f64c65157d022366718eae897c6c892f93f3fced80f33c6c286a60d169cb3.pdf
	05c5baac54894036c3b6a3f60b048282330e56026fe9f42b47d8cf108f575818.pdf
	1a1aee591e073d573a2a83048c28fe0228b5df4d86603842b03e5f10c5354423.pdf
	101022ace7adfe2752cdf930d0752e038e68847abc842d6bd7cf60b9b5d28c23.pdf

	33914c310ba7339b6520290fa52b8210e128e9244efe8c0ece14a46c0de097fb.pdf
	19d851d827e94ec2a3cdce6c46484b93c809803658dc33052a534670446b021d.pdf

