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ABSTRAK 

 
Nama  : Berlin Maranatha 
NIM  : 41619110057 
Program Studi : Teknik Industri 
Judul Skripsi : Analisis  Proses Kerja Instrumen 

Pemeriksaan Kadar Bahan Kimia 
Untuk Menurunkan Angka Kerusakan 
di Perusahaan Farmasi 

Pembimbing : Dr. Alfa Firdaus ST, MT 
Instrumen High Performance Liquid Chromatography (HPLC) merupakan alat penting 
dalam pengujian kadar bahan kimia di perusahaan farmasi, khususnya dalam 
pengembangan obat herbal terstandarisasi. Namun, tingginya angka kerusakan pada 
kolom HPLC tipe C-18, 250 x 4.6 mm, yang mencapai 16 dari 36 total kerusakan kolom 
pada tahun 2022, menimbulkan hambatan signifikan dalam proses analisis. Penelitian ini 
bertujuan untuk menganalisis penyebab utama kerusakan kolom dan merancang solusi 
perbaikan guna meningkatkan efisiensi pemakaian alat. Metode Plan-Do-Check-Action 
(PDCA) diterapkan sebagai pendekatan sistematis, didukung dengan Fishbone Diagram, 
Failure Mode and Effect Analysis (FMEA), serta teknik 5W+1H. Hasil analisis 
menunjukkan bahwa potensi kerusakan tertinggi berasal dari udara yang terperangkap 
dalam kolom, dengan Risk Priority Number (RPN) tertinggi sebesar 729. Berdasarkan 
hasil implementasi usulan perbaikan, terjadi penurunan tingkat kerusakan kolom sebesar 
47% selama periode Januari 2023 hingga Desember 2024. Hasil ini juga diperkuat dengan 
uji statistik yang menunjukkan adanya peningkatan signifikan dalam efisiensi 
penggunaan kolom. 
 
Kata Kunci :  HPLC, Kolom HPLC tipe C-18, 250 x 4.6 mm , PDCA
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ABSTRACT 

 

Name  : Berlin Maranatha  
NIM  : 41619110057 
Study Program : Industrial Engginering 
Title Internship Report/Thesis/Dissertation : Analysis of the Work Process of 

Chemical Content Testing Instruments to 
Reduce the Damage Rate in a 
Pharmaceutical Company 

Counsellor :  Dr. Alfa Firdaus ST, MT 
The High Performance Liquid Chromatography (HPLC) instrument plays a vital role in 
the chemical content analysis within pharmaceutical companies, especially in the 
development of standardized herbal medicines. However, the C-18 column type (250 x 
4.6 mm) experienced a high damage rate, accounting for 16 out of 36 total column 
failures in 2022, thus hindering the analytical process. This study aims to identify the root 
causes of column damage and develop improvement strategies to enhance instrument 
efficiency. The Plan-Do-Check-Action (PDCA) methodology was employed, supported by 
Fishbone Diagram, Failure Mode and Effect Analysis (FMEA), and the 5W+1H 
technique. The analysis revealed that the highest failure risk was due to air trapped inside 
the column, with a Risk Priority Number (RPN) of 729. Following the implementation of 
the proposed improvements, column failure rates decreased by 47% from January 2023 
to December 2024. These improvements were also statistically proven to significantly 
enhance column utilization efficiency. 
 
 
Keywords: HPLC, HPLC Column type C-18, 250 x 4.6 mm, PDCA

http://digilib.mercubuana.ac.id/



ix 
 

DAFTAR ISI 

HALAMAN JUDUL ......................................................................................................... i 

HALAMAN PERYATAAN KARYA SENDIRI ............................................................ ii 

HALAMAN PENGESAHAN ......................................................................................... iii 

KATA PENGANTAR ..................................................................................................... iv 

HALAMAN  PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

UNTUK KEPENTINGAN AKADEMIS ........................................................................ vi 

ABSTRAK ..................................................................................................................... vii 

ABSTRACT .................................................................................................................... viii 

DAFTAR ISI ................................................................................................................... ix 

DAFTAR TABEL .......................................................................................................... xii 

DAFTAR GAMBAR ..................................................................................................... xiii 

DAFTAR LAMPIRAN ................................................................................................. xiv 

BAB I PENDAHULUAN ............................................................................................... 1 

1.1 Latar Belakang Masalah .....................................................................................1 

1.2 Rumusan Masalah ...............................................................................................7 

1.3 Tujuan Penelitian ................................................................................................7 

1.4 Manfaat Penelitian ..............................................................................................7 

1.5 Batasan Penelitian ...............................................................................................8 

BAB II  TINJAUAN PUSTAKA ................................................................................... 9 

2.1 Konsep dan Teori ................................................................................................9 

2.1.1 Pengertian Kualitas .........................................................................................9 

2.1.2 Pengendalian Kualitas ...................................................................................11 

2.1.3 Tujuan Pengendalian Kualitas .......................................................................11 

2.1.4 Faktor-faktor yang mempengaruhi Pengendalian Kualitas ...........................12 

http://digilib.mercubuana.ac.id/



x 
 

2.1.5 Laboratorium dan Standar Pengujian ............................................................13 

2.1.6 Mesin High Performance Liquid Chromatography (HPLC) ........................14 

2.1.7 Kerusakan Kolom ..........................................................................................17 

2.1.8 Penyebab Kerusakan Kolom .........................................................................18 

2.1.9 Siklus PDCA (Plan-Do-Check-Action) .........................................................19 

2.1.10 Manfaat PDCA ..........................................................................................32 

2.1.11 Implementasi PDCA ..................................................................................33 

2.1.12 Cacat Produk .............................................................................................34 

2.2 Penelitian Terdahulu .........................................................................................36 

2.3 Kerangka Pemikiran .........................................................................................39 

BAB III METODE PENELITIAN .............................................................................. 41 

3.1 Jenis Penelitian .................................................................................................41 

3.2 Jenis Data dan Informasi ...................................................................................41 

3.3 Metode Pengumpulan Data ...............................................................................42 

3.4 Metode Pengolahan dan Analisis Data .............................................................42 

3.5 Tahapan Penelitian ............................................................................................44 

BAB IV HASIL DAN PEMBAHASAN ...................................................................... 46 

4.1 Pengumpulan Data ............................................................................................46 

4.2 Pengolahan Data ...............................................................................................48 

4.2.1 Tahap Plan (Perencanaan ) ...........................................................................48 

4.2.2 Tahap Do (Implementasi)..............................................................................54 

4.2.3 Tahap Check (Evaluasi) ................................................................................56 

4.2.4 Tahap Action (Standarisasi) ..........................................................................57 

4.2.5 Uji Statistik ....................................................................................................60 

4.3 Hasil ..................................................................................................................61 

4.3.1 Tahap Plan (Perencanaan) ............................................................................62 

4.3.2 Tahap Do (Implementasi)..............................................................................66 

http://digilib.mercubuana.ac.id/



xi 
 

4.3.3 Tahap Check (Evaluasi) ................................................................................67 

4.3.4 Tahap Action (Standarisasi) ..........................................................................67 

4.3.5 Uji Statistik ....................................................................................................68 

4.4 Pembahasan ......................................................................................................70 

BAB V KESIMPULAN DAN SARAN ....................................................................... 74 

5.1 Kesimpulan .......................................................................................................74 

5.2 Saran .................................................................................................................75 

DAFTAR PUSTAKA ................................................................................................... 76 

LAMPIRAN .................................................................................................................. 80 

 

 

 

  

http://digilib.mercubuana.ac.id/



xii 
 

DAFTAR TABEL 

 

Tabel 1. 1 Jumlah Penyuntikan Kolom dan Jumlah Kolom rusak Periode Januari-

Desember 2021, 2022 ........................................................................................................4 

Tabel 2. 1 Rating Severity dalam FMEA .........................................................................28 

Tabel 2. 2 Rating Occurence dalam FMEA ....................................................................29 

Tabel 2. 3 Rating Detection dalam FMEA ......................................................................30 

Tabel 2. 4 Penelitian Terdahulu ...................................................................................... 36 

Tabel 4. 1 Daftar Jumlah Penggunaan Kolom C-18, 250 x 4.6 tahun 2021-2022 ..........46 

Tabel 4. 2 Jumlah Kerusakan Kolom C-18, 250 x 4.6 tahun 2021 - 2022 ......................47 

Tabel 4. 3 Jenis Kerusakan Tabel Kolom C-18, 250 x 4.6 tahun 2021-2022 .................48 

Tabel 4. 4 Profil Koresponden Ahli.................................................................................50 

Tabel 4. 5 Faktor penyebab kerusakan kolom HPLC tipe C-18, 250 x 4.6 mm. ............52 

Tabel 4. 6 Usulan Perbaikan Menggunakan 5W1H ........................................................55 

Tabel 4. 7 Data Jumlah Penyuntikan kolom HPLC tipe C-18, 250 x 4.6 tahun 2023-

2024 setelah penerapan PDCA ........................................................................................57 

Tabel 4. 8 Data Perbandingan Damage Rate antara Sebelum PDCA dengan Setelah 

PDCA ..............................................................................................................................60 

Tabel 4. 9 Data Perhitungan Uji t-test dua sampel berpasangan .....................................61 

 

 

 

 

 

 

  

http://digilib.mercubuana.ac.id/



xiii 
 

DAFTAR GAMBAR 

 

Gambar 1. 1 Tabel Gambar HPLC, Komponen HPLC, dan Kolom HPLC ......................3 

Gambar 1. 2 Contoh Harga Kolom C-18 4.6 x 250 mm merk Sunfire ..............................3 

Gambar 1. 3 Contoh Harga Kolom C-18 4.6 x 250 mm merk Waters ..............................4 

Gambar 1. 4 Contoh Gambar Split Peaks dan Peak Tailing .............................................6 

Gambar 2.1 Representasi Skema Sistem HPLC ............................................ …………. 15 

Gambar 2. 2 Langkah PDCA ...........................................................................................20 

Gambar 2. 3 Diagram Pareto ...........................................................................................23 

Gambar 2. 4 Fishbone diagram .......................................................................................24 

Gambar 2. 5 Kerangka Pemikiran ...................................................................................40 

Gambar 4. 1 Fishbone Diagram Kerusakan KolomC-18, 250 x 4,6mm ........................49 

Gambar 4. 2 Form Sosialisasi SOP .................................................................................58 

Gambar 4. 3 Form Checksheet Material .........................................................................59 

http://digilib.mercubuana.ac.id/



xiv 
 

DAFTAR LAMPIRAN 

Lampiran 1 Daftar Pertanyaan Wawancara .....................................................................80 

 

 

http://digilib.mercubuana.ac.id/




