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ABSTRACT
Background: Hemoglobin level measurement using the cyanmethemoglobin method is affected by lipemic samples.
Lipemic serum, caused by lipoprotein particles such as chylomicrons, VLDL, and triglycerides, creates chromophoric
interference in photometric analysis, affecting wavelength readings and causing light scattering due to lipid particles.
Methods: An observational analytic study using a total sampling technique was conducted at the East Kalimantan
Provincial Health Laboratory during August—September 2024. A total of 30 lipemic specimens were included, collected
from patients undergoing routine blood examination with cholesterol levels >200 mg/dL. Data were obtained from
secondary medical records.
Results: Of 30 lipemic samples, 28 samples (93%) showed hemoglobin levels within the normal range and 2 samples
(7%) were below normal. The minimum hemoglobin value was 12.0 g/dL, maximum was 15.7 g/dL, and the mean was
13.7 g/dL. Regarding cholesterol levels, 22 samples (73%) had cholesterol of 201-250 mg/dL and 8 samples (27%)
had cholesterol of 251-300 mg/dL.
Conclusion: Hemoglobin measurement in lipemic serum using the cyanmethemoglobin method can serve as an accurate
reference. The average results showed no values outside the normal range. The two samples below normal may be
attributable to unknown confounding variables such as dietary habits, smoking behavior, and age.

ABSTRAK
Latar Belakang: Pemeriksaan kadar hemoglobin metode sianmethemoglobin dipengaruhi sampel lipemik. Serum
lipemik disebabkan partikel lipoprotein seperti cylomicrons, VLDL maupun trigliserida yang menyebabkan gangguan
kromoforik dalam analisis fotometri, gangguan pada panjang gelombang dan hamburan cahaya akibat adanya partikel
lipid.
Metode: Penelitian observasional analitik menggunakan teknik total sampling dilakukan di Laboratorium Kesehatan
Provinsi Kalimantan Timur pada Agustus—September 2024. Sebanyak 30 spesimen lipemik dari pasien pemeriksaan
darah rutin dengan kadar kolesterol >200 mg/dL diikutsertakan. Data diperoleh dari rekam medis sekunder.
Hasil: Dari 30 sampel lipemik, diperoleh kadar hemoglobin pada 28 sampel (93%) dalam batas normal dan 2 sampel
(7%) di bawah nilai normal. Nilai minimum Hb adalah 12,0 g/dL, maksimum 15,7 g/dL, dengan rata-rata 13,7 g/dL.
Kadar kolesterol 22 sampel (73%) berada pada rentang 201-250 mg/dL dan 8 sampel (27%) pada rentang 251-300
mg/dL.
Kesimpulan: Pemeriksaan kadar hemoglobin pada serum lipemik dengan metode sianmethemoglobin dapat dijadikan
referensi yang akurat. Rata-rata hasil tidak menunjukkan nilai di luar batas normal. Dua sampel yang di bawah
normal kemungkinan disebabkan variabel lain seperti pola makan, kebiasaan merokok, dan usia.

ARTICLE INFO

Article history: Submitted: 2026-03 Revised: 2026-03 Accepted: 2026-03

Keywords: Lipemic serum; Hemoglobin levels; Cyanmethemoglobin; Dyslipidemia; Lipidemia Specimens
How to cite:

Kharismawan, M. R., Hartini, S., & Sukarya, I. G. A. (2026). Overview of hemoglobin levels using the
cyanmethemoglobin method in lipidemia specimens at the East Kalimantan Provincial Health Laboratory.
AFIYATUN: Journal of Health Sciences, 2(1), 14-19.

DA Corresponding Author:

Muhammad Rio Kharismawan
Department of D3 Medical Laboratory Technology, Polytechnic of the Ministry of Health, East Kalimantan
Telp. 083138587157

Email: kharismawanrio@gmail.com

14 | https://afiyatun.com/jhs/index



https://afiyatun.com/jhs/index
mailto:kharismawanrio@gmail.com
mailto:tini.tinipjt@gmail.com
mailto:dkha87@gmail.com
mailto:kharismawanrio@gmail.com

Vol. 2 No. 1 March 2026 Hemoglobin Levels Using the Cyanmethemoglobin

INTRODUCTION

The World Health Organization's (WHO) Global Health Observatory (GHO) shows that the
prevalence of dyslipidemiaa in 2008 was 37% in the male population and 40% in the female population,
and is thought to be responsible for 2.6 million deaths and causes 29.7 million people to experience
helplessness each year (Health & Observatory, 2018). In Indonesia, Riskesdas data in 2013 shows that
35.9% of the population aged >15 years have abnormal cholesterol levels (>200 mg/dL), with a higher
prevalence in women and urban dwellers. Riskesdas also recorded 15.9% of the population with very
high LDL proportions (=190 mg/dL), 22.9% with HDL levels <40 mg/dL, and 11.9% with very high
triglyceride levels (>500 mg/dL) (RISKESDAS, 2013).

Dyslipidemia examination using lipidic specimens can interfere with spectrophotometric
readings, interact with analytes physically and chemically, and interfere with antigen-antibody reactions
on immunoserological examinations. Detecting lipemia in complete blood specimens (DL) is more
difficult than in serum. Serum lipemics can be seen at triglyceride concentrations >300 mg/dL, while
new DL specimens can be seen at triglyceride levels >1000 mg/dL, so lipemia in DL specimens is often
undetectable (Dian, 2018).

The DL specimen includes several examinations, one of which is hemoglobin. Hemoglobin
examination using the cyanmethemoglobin method at the East Kalimantan Provincial Health Laboratory
was carried out on Medical Check Up (MCU) patients. The cyanmethemoglobin method is a reference
method for hemoglobin estimation because it can measure all types of hemoglobin except
sulthemoglobin, with an error factor of +2% (Norsiah, 2015). The principle of examination: heme (ferro)
is oxidized by potassium ferrisianide into (ferri) methemoglobin, then reacts with cyanide ions to form
brown cyanmethemoglobin whose absorbance is measured at 540 nm (Norsiah, 2015).

Hemoglobin levels are influenced by various factors, both body factors and laboratory factors.
Laboratory factors are divided into three stages: pre-analytical (61%), analytical (25%), and post-
analytical (14%) errors (Praptomo, 2018). Serum lipemic is one of the pre-analytical interferences that
can increase absorbents and produce high false hemoglobin levels. Based on this background, this study
aims to determine the description of hemoglobin levels using the cyanmethemoglobin method in
lipidemia specimens at the East Kalimantan Provincial Health Laboratory.

METHOD

Types of Research

The type of research used is observational analysis because only observation and analysis of the
relationship between variables are carried out without treatment or intervention. This research is
quantitative descriptive.

Research Location and Time
The research was conducted at the East Kalimantan Provincial Health Laboratory in August-September
2024.

Population and Sample

The study population was all patients who had routine blood tests with cholesterol levels of >200 mg/dL
at the East Kalimantan Provincial Health Laboratory. The sampling technique uses total sampling, where
the entire population is used as a research sample. The number of samples was 30 lympic specimens
that met the inclusion criteria: patients with routine blood tests with cholesterol levels of >200 mg/dL.

Data Collection

The study variable was hemoglobin levels in lipidemia specimens. Operational definition:
examination of hemoglobin levels in lipidemia patients at the East Kalimantan Provincial Health
Laboratory. Scale of Ratios. Normal Hb values for women: >12.0 g/dL; Male: >13.0 g/dL.

Data Processing and Analysis

Hemoglobin examination of the cyanmethemoglobin method: (1) prepare 2 test tubes (1 blank
tube, 2 test tube); (2) fill 1 tube with 2 mL of Drabkin reagent; (3) fill tube 2 with 5 mL of Drabkin; (4)
sucking the sample with a sahli pipette to the 20 uL mark; (5) put blood into the tube 2 and rinse the
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pipette 3 times; (6) mix the solution slowly until homogeneous; (7) incubation at room temperature for
10 minutes; (8) read absorbants with a spectrophotometer at a wavelength of 546 nm using Drabkin
solution as a blank (Gandasoebrata, 2010).

Data is processed computerized through editing, coding, processing, and cleaning stages.
Univariate analysis was performed to describe the distribution of frequency and percentage of
hemoglobin levels in lipidemia specimens. The percentage is calculated by the formula P = F/n x 100%,
where P is the percentage, F is the frequency of the data, and n is the amount of data.

RESEARCH RESULTS

Table 1. Results of haemoglobin level examination in lipidemia specimens (n=30)

No. Cholesterol (mg/dL) Rate Range Hb (g/dL) n %
201-250 12,30-15,72 22 73%

2 251-300 12,02-15,05 8 27%
Total 30 100%

Based on Table 1, of the 30 respondents who examined hemoglobin levels using the
cyanmethemoglobin method in lipidemia specimens, there were 3 male and 27 female respondents. A
total of 28 people (93%) had results within normal limits, and 2 men (7%) had results below normal
values.

Table 2. Distribution of Cholesterol and Hemoglobin Levels in Lipidemia Specimens (n=30)

No. Kadar Hemoglobin Jumlah (n) Persentase (%)
Male Perempuan L P
Normal (14-18 g/dL) Normal (12-16 g/dL) 1 27 93%
2 Low (<14 g/dL) Low (<12 g/dL) 2 0 7%
3  High (>18 g/dL) Height (>16 g/dL) 0 0 0%
Total 3 27 100%

Based on Table 2, from 30 respondents, 22 samples (73%) with cholesterol levels of 201-250
mg/dL and 8 samples (27%) with cholesterol levels of 251-300 mg/dL were obtained. The lowest
hemoglobin value was 12.02 g/dL and the highest was 15.72 g/dL with an average of 13.7 g/dL.

DISCUSSION

The results showed that of the 30 lipidic samples examined at the East Kalimantan Provincial
Health Laboratory, 28 samples (93%) had hemoglobin levels within normal limits and 2 samples (7%)
below normal limits. The average value of hemoglobin is 13.7 g/dL with a minimum value of 12.0 g/dL
and a maximum of 15.7 g/dL. This finding is in line with the research of Norsiah (2015) who stated that
the cyanmethemoglobin method is an accurate reference method for estimating hemoglobin with an
error factor of £2%.

Lipoprotein particles such as chylomicrons and VLDL can interfere with spectrophotometric
readings through light scattering mechanisms. The turbidity in the lipid sample artificially increases the
absorbent so that it can produce high false hemoglobin levels (Norsiah, 2015; Khotimah & Sun, 2022).
However, in this study, the majority of the samples showed results within normal limits, which indicates
that lipemia interference does not always result in results that significantly deviate from normal values.

Two male samples (7%) showed results below normal values were most likely not caused by
lipemia interference, but by other factors not controlled in this study. These factors include a diet low in
iron, smoking habits, age, and underlying clinical conditions such as iron deficiency anemia. Research
by Rima Septiani (2022) found a significant relationship between the duration and frequency of smoking
and hemoglobin levels. Adiwijayanti (2015) also reported that exposure to heavy metals such as lead
can inhibit heme-forming enzymes and lower hemoglobin levels.
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The distribution of cholesterol levels showed that 73% of the samples were in the range of 201—
250 mg/dL and 27% in the range of 251-300 mg/dL. The highest cholesterol value is 297 mg/dL which
is in the very high category according to PERKENI (2019). However, high cholesterol levels did not
necessarily cause significant disruptions in hemoglobin levels in this study.

The limitations of this study include: (1) relatively small sample size (30 specimens); (2) the
use of secondary data so that some confounding variables cannot be controlled; and (3) no lipemia
correction was carried out before the hemoglobin examination. Further research is recommended to
compare the hemoglobin results in lipemic samples before and after treatment (ultracentrifugation or
precipitation) to assess the extent of lipemia interference more measurably.

CONCLUSIONS AND SUGGESTIONS

Based on the results of the examination of hemoglobin levels in 30 lipidic samples at the East
Kalimantan Provincial Health Laboratory, it can be concluded that: (1) the examination of hemoglobin
levels in lipidic serum using the cyanmethemoglobin method can be used as an accurate reference in the
measurement of hemoglobin; (2) the average hemoglobin level in the lipidic sample was 13.7 g/dL and
none of the samples showed values above normal limits; (3) a total of 2 male samples (7%) showed
results below the normal limit that were likely caused by other unknown variables such as diet, smoking
habits, and age.

The recommendations of this study: (1) for laboratory officers, it is recommended to use a
Hematology Analyzer for more maximum and efficient hemoglobin level examination results, and the
cyanmethemoglobin method can be an option for measuring hemoglobin in lipemic serum; (2) for future
researchers, it is recommended to pay attention to the criteria used for the sample and compare the results
before and after the treatment of lipemic serum; (3) It is hoped that this study can add insight and
knowledge about the influence of lipidemia on hemoglobin examination.

Author's Contribution Statement:

Muhammad Rio Kharismawan: Conceptualization, Methodology, Investigation, Data Curation,
Formal Analysis, Writing — Original Draft, Writing — Review & Editing.

Conflicts of Interest: The author declares no financial or personal conflicts of interest that could
influence the impartiality of this research.

Source of Funding Statements: This research received no external funding. The study was conducted
as a requirement for the Diploma III degree at the Department of Medical Laboratory Technology,
Health Polytechnic of the Ministry of Health, East Kalimantan.

Acknowledgments: The author thanks Dr. H. Supriadi B, S.Kp., M.Kep. (Director), Supri
Hartini, SKM., M.Kes (Supervisor 1), I Gede Andhika, S.ST., M.Imun (Supervisor II), and all staff at
the East Kalimantan Provincial Health Laboratory for their support and cooperation during this research.

BIBLIOGRAPHY

Adiwijayanti, B. R. (2015). Hubungan Karakteristik Individu Terhadap Kadar Timbal dalam Darah dan
Dampaknya pada Kadar Hemoglobin Pekerja Percetakan di Kawasan Mega Mall Ciputat.
Repository UIN Jakarta.

Agung, L. R. (2021). Literature Review Pengaruh Daun Salam (Syzygium polyanthum) Terhadap Kadar
Trigliserida dan Kolesterol Total Darah Pada Penderita Dislipidemia. Jurnal Ilmiah Kesehatan
Sandi Husada, 10, 408—412. https://doi.org/10.35816/jiskh.v10i2.617

Budi Sungkawa, H., & Wahdaniah, W. (2020). Penentuan Nilai Rujukan Hemoglobin Pada Masyarakat
Kalbar. Jurnal Vokasi Kesehatan, 6(1), 13. https://doi.org/10.30602/jvk.v6il.441

Cotten, S. W. (2013). Cyclodextrin removal of lipemic interference: An attractive alternative to
ultracentrifugation for satellite laboratories. Archives of Pathology and Laboratory Medicine,
137(8), 1027-1028. https://doi.org/10.5858/arpa.2013-0049-LE

17 | https://afiyatun.com/jhs/index



https://afiyatun.com/jhs/index

Vol. 2 No. 1 March 2026 Hemoglobin Levels Using the Cyanmethemoglobin

Dameuli, S. (2018). Perbedaan Kadar Hemoglobin Menggunakan Hb Meter, Spektrofotometer dan
Hematology Analyzer Pada Sampel Segera Diperiksa dan Ditunda 20 Jam. Universitas
Muhammadiyah Semarang.

Estridge, B. H., Reynolds, A. P., & Walters, N. J. (2000). Basic medical laboratory techniques. Cengage
Learning.

Febriana, 1. (2017). Kadar Hemoglobin Pada Mahasiswa Yang Mengkonsumsi Mi Instan. [Skripsi,
Universitas Muhammadiyah Semarang].

Fenty, F., Widayati, A., Virginia, D. M., & Hendra, P. (2018). Metabolic Syndrome Among Adults In
Rural Areas. Indonesian Journal of Clinical Pathology and Medical Laboratory, 22(3), 254-257.

Gandasoebrata, R. (2008). Penuntun Laboratorium Klinik. Jakarta: Dian Rakyat.
Gandasoebrata, R. (2010). Penuntun Laboratorium Klinik (Cetakan ke-16). Jakarta: Dian Rakyat.

Grundy, S. M., Becke, D., & Clark, L. T. (2004). Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III). NH Publication No. 01-3670, 108(7).
https://doi.org/10.3810/pgm.2005.08.1724

Health, G., & Observatory. (2018). World Health Organization (WHO). Global Health Observatory
Data Repository.

Hoffbrand, A. V. (2013). Kapita Selekta Hematologi (Edisi 4). Jakarta: EGC.

INDWEK, D. D. (2022). Pengaruh Lama Kerja Terhadap Kadar Hemoglobin Pada Pekerja Yang
Terpapar Asap Kendaraan Bermotor. Media Husada Journal of Nursing Science, 3(2), 112—-122.
https://doi.org/10.33475/mhjns.v3i2.83

Jellinger, P. S., Handelsman, Y., Rosenblit, P. D., et al. (2017). American Association of Clinical
Endocrinologists and American College of Endocrinology Guidelines for Management of
Dyslipidemia and Prevention of Cardiovascular Disease. Endocrine Practice, 23(April), 1-87.
https://doi.org/10.4158/EP171764.APPGL

Khotimah, E., & Sun, N. N. (2022). Analisis Kesalahan Pada Proses Pra Analitik dan Analitik Terhadap
Sampel Serum Pasien di RSUD Budhi Asih. Jurnal Medika Hutama, 03(04), 3021-3031.

Lauwerys, R. R., & Hoet, P. (2001). Industrial chemical exposure: Guidelines for biological monitoring.
CRC Press.

Lyza, R. (2010). Hubungan Kadar Hemoglobin Dengan Produktivitas Tenaga Kerja Pemanen Kelapa
Sawit PT. Peputra Supra Jaya Kecamatan Langgam, Kabupaten Pelalawan, Propinsi Riau Tahun
2010. [Skripsi].

Masturoh, 1., & Anggita, N. (2018). Metodologi Penelitian Kesehatan. Jakarta: Pusat Pendidikan
Sumber Daya Manusia Kesehatan.

Muchtar, F. (2013). Gambaran Hematologi Pada Pasien Gagal Ginjal Kronik Yang Menjalani
Hemodialisa. Universitas Hasanuddin.

Mukhtar, Rusmilawaty, & Yuniarti. (2014). Efek Suplementasi Tablet Fe + Vitamin C Dan Obat Cacing
Terhadap Perubahan Kadar Haemoglobin. Jurnal Kesehatan, 5(1), 1-8.

Norsiah, W. (2015). Perbedaan Kadar Hemoglobin Metode Sianmethemoglobin dengan dan Tanpa
Sentrifugasi pada Sampel Leukositosis. Medical Laboratory Technology Journal, 1(2), 72.
https://doi.org/10.31964/mltj.v1i2.19

Notoatmodjo, S. (2018). Metodologi Penelitian Kesehatan. Jakarta: Rineka Cipta.

Pambudi, A. F., Widada, S. T., & Setiawan, B. (2017). Serum Lipemik dengan Flokulan Gamma-
Siklodekstrin pada Pemeriksaan Glukosa. Medical Laboratory Technology Journal, 3(2), 68.
https://doi.org/10.31964/mltj.v3i2.165

PERKENI. (2019). Pedoman Pengelolaan Dislipidemia di Indonesia 2019. Jakarta: PB Perkeni.
Praptomo, A. J. (2018). Pengendalian Mutu Laboratorium Medis. Yogyakarta: Deepublish.

RISKESDAS. (2013). Riset Kesehatan Dasar. Jakarta: Badan Penelitian dan Pengembangan Kesehatan
Kementerian Kesehatan RI. https://doi.org/10.1517/13543784.7.5.803

18 | https://afiyatun.com/jhs/index


https://afiyatun.com/jhs/index

Vol. 2 No. 1 March 2026 Hemoglobin Levels Using the Cyanmethemoglobin

Riviana, O., Sistiyono, & Nuryani, S. (2019). Pengaruh Kadar Hemoglobin dalam Serum terhadap Hasil
Pemeriksaan Kadar Albumin. Jurnal Labora Medika, 3, 36—40.

Rosalinna, R., & Sugita, S. (2020). Pengaruh Pola Makan terhadap Kadar Hemoglobin Pada Anak Pra
Sekolah. Interest: Jurnal Ilmu Kesehatan, 9(1), 72-80.
https://doi.org/10.37341/interest.v9il.152

Septiani, R. (2022). Hubungan Lama Merokok dan Frekuensi Merokok dengan Kadar Hemoglobin Pada
Perokok Aktif. [Skripsi].

Sherwood, L. (2011). Fundamentals of Human Physiology. Cengage Learning.
Sloane, E. (2003). Anatomi dan Fisiologi untuk Pemula. Jakarta: EGC.
Sriwati, C. (2018). Pemeriksaan Kadar Hemoglobin. Semarang: Universitas Muhammadiyah Semarang.

Wahyuni, H. D. (2018). Analisa Kadar Hemoglobin dan Eritrosit Pada Penjual Ikan Asap di Kelurahan
Kenjeran Kecamatan Bulak Surabaya. Surabaya: Universitas Muhammadiyah Surabaya.

WL, E. L., Rasyid, H. Al, & Thoyib, A. (2015). Pengaruh Pengetahuan, Sikap, dan Perilaku Perawat
tentang Flebotomi terhadap Kualitas Spesimen Laboratorium. Jurnal Kedokteran Brawijaya,
28(3), 258-262.

19 | https://afiyatun.com/jhs/index



https://afiyatun.com/jhs/index

