
IOP Conference Series:
Earth and
Environmental Science

     

PAPER • OPEN ACCESS

Sustainability of freshwater snakehead fish
empowerment as animal protein in increasing
albumin and hemoglobin levels of breastfeeding
mothers
To cite this article: R R Simanjuntak et al 2023 IOP Conf. Ser.: Earth Environ. Sci. 1241 012100

 

View the article online for updates and enhancements.

You may also like
Determination of Shelf Life of Snakehead
Fish Dispersion Products (Channa striata)
Using the ASLT Method With Arrhenius
Model
R Rahmadani, F Bastian and AB Tawali

-

The effect of ultrasonication temperature
on snakehead fish (Channa striata)
dispersion
Rahmaniar, A Dirpan, M Mahendradatta et
al.

-

Phylogenetic, growth performance and
protein growth hormone of snakehead fish
(Channa striata) from wild stock in
Sumatra, Indonesia
B Muslimin, Rustadi, Bambang Retnoaji et
al.

-

This content was downloaded from IP address 36.71.143.122 on 26/07/2025 at 01:58

https://doi.org/10.1088/1755-1315/1241/1/012100
/article/10.1088/1755-1315/1182/1/012057
/article/10.1088/1755-1315/1182/1/012057
/article/10.1088/1755-1315/1182/1/012057
/article/10.1088/1755-1315/1182/1/012057
/article/10.1088/1755-1315/1182/1/012057
/article/10.1088/1755-1315/486/1/012056
/article/10.1088/1755-1315/486/1/012056
/article/10.1088/1755-1315/486/1/012056
/article/10.1088/1755-1315/486/1/012056
/article/10.1088/1755-1315/1392/1/012003
/article/10.1088/1755-1315/1392/1/012003
/article/10.1088/1755-1315/1392/1/012003
/article/10.1088/1755-1315/1392/1/012003
/article/10.1088/1755-1315/1392/1/012003
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjssRV0IdUczEotmf99x8gzYRUObIW8dcJLOh_uyYQDzKTVUNnQrRgWo4ke9czRP4356HXmBbBAoeShDeiU_SzTi_5yUm5n6LVr120oh7a4dGuOPW7RiOQdeM34LcArqpLiANGkbtSiGqxFwuq752vbSB5GLYBqdHl45JnlkbRW-5I0kY-j7TNLAjuRSEe9JhCuemoc_wbP43n1cWwNy-QFk9By5wi9JwD5hrWmeAnqheRSOvY_6il3vz_7Ax7AfeyNdoGoGryuusYTUOCZU1GetXoIAk-VbPMP11iGSbFNUevj_CHqkLoYwSn3N4Q5weFGA8DGSSqvj_Tkxdq_DU9nA2cFClrsenfxv8M9ykEWgOiw1a991GVUlv&sig=Cg0ArKJSzOGWPLZ9jnHX&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/248/registration%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_248_Early_Reg%26utm_id%3DIOP%2B248%2BEarly%2BRegistration


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

The 6th International Conference on Agriculture, Environment and Food Security
IOP Conf. Series: Earth and Environmental Science 1241 (2023) 012100

IOP Publishing
doi:10.1088/1755-1315/1241/1/012100

1

Sustainability of freshwater snakehead fish empowerment as
animal protein in increasing albumin and hemoglobin levels
of breastfeeding mothers

R R Simanjuntak, G Siahaan*, U Sihotang and T L Bakara
Politeknik Kesehatan Kementerian Kesehatan Medan

E-mail: *ginzsiahaan@gmail.com

Abstract. Mothers with a shortage of red blood cells (anemia) can cause a loss of nutritional

absorption through breast milk. A mother's lack of nourishment will affect her and her baby's

health. The study aims to identify how administering snakehead fish nuggets affects Hb and

albumin levels in breastfeeding moms in the Mandala Health Centre work area in Medan.

Methods: From the 3rd to the 29th of February 2020, this study was carried out in the Mandala

Public Health Centre. The study is quasi-experimental. This study included all breastfeeding

women with children ≤ 5 years and then found 31 samples. The data is normality and then

analyzed using the T-dependent test. The results showed that providing snakehead fish nuggets

affected Hb and blood albumin levels with a value of (p-value =0.001). The use of snakehead

fish as a freshwater fish will maintain the ecosystem process, if the snakehead fish is raised in

traditional or modern ways. The treatment of snakehead fish nuggets improves albumin values.

Meanwhile, based on percentages, the normal Hb level before treatment was 61%, growing to

84%, and the normal albumin level was 71%, climbing to 93%.

1. Introduction
Breastfeeding is a natural condition experienced by women after giving birth that involves the supply

of breast milk to their babies [1]. Breastfeeding mothers' nutrition is closely linked to milk production,

which is required for the growth and development of their babies. The mother's diet indirectly affects

the quality of milk produced. Breastfeeding mothers do not need to overeat; a balanced nutritional intake

is sufficient [2].

Protein Deficiency, Energy Deficiency, and Iron Deficiency Anemia are among Indonesia's two

most common nutritional problems, especially among pregnant women and breastfeeding mothers [3].

People with a chronic lack of energy and a BMI below normal must undergo additional tests to confirm

the diagnosis, including a blood biochemical examination [4]. One of the quantitative methods for

evaluating nutritional status is biochemical assessment, which includes measuring hemoglobin and

albumin levels. According to the findings of the Triatmaja study 57.4% of breastfeeding mothers had

anemia [5], breastfeeding mothers with chronic lack of energy aged > 29 years have a prevalence of

38.7% due to infrequent protein consumption of 42.3%, allowing a breastfeeding mother to have low

albumin levels [5].

Hemoglobin is a protein in the blood, its formation requires several nutrients, both primary and

sporting. As for food ingredients containing hemoglobin forming substances, obtained from animal-

sourced foodstuffs such as meat, fish, especially from the sea, which contain the mineral Fe and protein.
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while green vegetables and nuts also contains high iron with low bioavailability values. However, 

green vegetable foodstuffs are high sources of vitamin C which can help the absorptions of Fe sources 

of vegetable origin. Hemoglobin is needed by breastfeeding mothers because it can help the process of

supplying breast milk and maintaining the stability of breast milk production [2].

Albumin is formed in the liver and needed as a means of transporting some of the nutrients needed

for the formation of breast milk. Albumin is usually found in food sources of animal protein, especially

those from fish such as snakehead fish, eel, tilapia and others. The formation of albumin after

consuming protein nutrients will be formed after 19-21 days [3].

Efforts can be made to improve the biochemical status of the blood that causes anemia and chronic

lack of energy in breastfeeding mothers, by providing additional food in form of snacks. Snacks that are

used as additional food can be processed into nuggets that can be made at home (homemade). Snakehead

fish can be used as the main ingredient of nugget which has a very high content of nutrients including

albumin, protein, iron (Fe), zinc (Zn), calcium and several vitamins [6,7]. The protein contained in

snakehead fish nuggets is an easily digestible protein. The amino acid content in snakehead fish protein

is in the form of arginine, lysine and histidine which is needed to grow [8,9]. According to the results of

the examination at the Chemistry Laboratory, Brawijaya University in 2019, 100 grams of snakehead

fish nuggets contain Energy: 234.96 kcal, Carbohydrates: 9.12 grams, Protein: 18.66 grams, Albumin:
2.28 grams, Fat 13.76 gr, Zinc: 6.70 mg, Fe: 2.59 mg, Vitamin C: 1.1 mg.

Snakehead fish is a freshwater fish that is predatory and usually lives in swamps close to the sea.

Utilization of snakehead fish as a source of easily digestible animal protein nutrients, by cultivating it

will still maintain the stability of the survival of snakehead fish so that the balance of the ecosystem of

living things in the low areas close to the seafront (swamp), well maintained. [10] Areas with lowland

and swampy topography are common in North Sumatra, such as Belawan, Rampah and Tanjung Balai

areas.

Kasim [11], found that taking 400 mg/day of snakehead fish albumin protein capsules can enhance

albumin levels and nutritional status, which can strengthen the body's immune system [11]. Snakehead

fish nuggets include the mineral element Fe, which has been enhanced by the addition of red beans, in

addition to protein. Fe is required for the synthesis of blood hemoglobin [2]. Breastfeeding women in

the Bantan and Bandar Selamat districts, where the Mandala Health Centre Medan works, were given

snakehead fish nuggets. The purpose of the study was to determine the effect of snakehead fish nuggets

provision as a source of animal protein on Hb and albumin levels in breastfeeding mothers by cultivating

snakehead fish to maintain the sustainability of snakehead fish to be available as a commodity for

overcoming nutritional problems.

2. Methods
This study was a quasi-experiment using a one-group pre-test and post-test design. The study lasted

from February 3 through February 29, 2020. The population studied was breastfeeding mother with

children under two years old in the work area of Puskesmas (Health Center) in Medan, Bantan, and

Bandar Selamat villages. There are up to 31 moms in the total sample. Before collecting data from any

sample, the Informed Consent (IC) form must be completed.

The data collected included data from sample characteristics, Hb, blood albumin, food recall 2×24

hours before and after treatment. All data obtained is manually processed using with a computer.

Examination of Hb and albumin levels was taken with a 2.5 mL syringe in the artery of the left arm

because it was not used for doing activities. Then it was checked at the Prodia Medan Laboratory, for

Hb levels using the Cyanmethemoglobin method with Spectrophotometry, while albumin levels were

checked using the Brom Cresol Green (BCG) method with Spectrophotometry.

Snakehead fish nuggets were given directly for 24 consecutive days, which is eaten 2 pieces once a

day with a weight of 100 gr. Researchers supervise and choose cadres for the ingestion of snakehead

fish nuggets. The data were analyzed using univariate and bivariate methods, and the normality test was

performed using the Kolmogorov-Smirnov algorithm. As all of the data in this investigation was

normally distributed, the dependent t-test was used. This research has gone through a code of ethics
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issued by the Health Polytechnic.

3. Results and discussion
Table 1 conducts the demographic distribution of the sample in this study, including age, last education,

and occupation. Breastfeeding provides breast milk (ASI) to a child beginning at birth and continuing

until the child is two years old. Mothers with a healthy nutritional status will build up nutrient food

reserves in their bodies, which will be used to balance needs during nursing. According to the study's

findings, the age group of 20-29 was the greatest (54.8%). The age group of 20-35 years old is a

improvement reproductive age and that women are at their height of fertility at this age, with a 95%

likelihood of getting pregnant, giving birth, and breastfeeding.

The study found level of education obtained some samples with high school education of 21 people

(67.7%). Education level affect mother’s knowledge in fulfilling nutrition intake. Mothers with higher

education are easier to receive nutritional information that will be used as provisions to prevent anemia

in mothers and stunting in children.

Table 1. Characteristic of individual.

Indicator
Variable

Frequency Percentage
N %

20-29 years old 17 54.8

30-39 years old 13 41.9

Age 40-49 years old 1 3.2

Total 31 100

Primary School 1 3.2
Junior High School 7 22.6

Education Senior High School 21 67.7

College 2 6.5

Total 31 100

Primipara 14 45.2

Multipara 15 48.4

Mother Parity Grade multipara 2 6.5

Total 31 100

Table 2. Distribution of average value of nutrient intake in breastfeeding mothers.

Nutrition N
Before Intervention After Intervention

P-value
Mean SD Mean SD

Carbohydrate (gr) 31 217.677 31.4909 217.255 26.8763 0.922

Protein (gr) 31 53.845 11.69 74.826 6.51 0.00

Fe (mg) 31 6.123 1.71 9.313 1.53 0.00

Zn (mg) 31 5.245 .9899 5.310 .9596 0.758

B12 (μg) 31 0.98 0.24 1.311 0.23 0.00

Data on the average intake of nutrients in breastfeeding mothers with additional interventions are

presented in table 2. The table contains the average intake of breastfeeding mothers before and after

treatment. The average initial protein intake was 53.845 g, and final protein was 74.826 g, the initial Fe

intake was 6.123 mg and the final Fe was 9.313 mg, the initial B12 intake was 0.98 and the final B12

was 1.
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Table 3. Distribution of Hb and albumin parameters pre and post intervention.

Indicator N Mean Min Max SD P value
Hemoglobin Before 31 11.05 9.1 15.0 1.5263 0.001

Hemoglobin After 31 11.28 9.8 15.2 0.9410 0.001

Albumin Before 31 3.0387 2.18 3.60 .33861 0.001

Albumin After 31 4.3871 4.08 5.05 .23670 0.001

Table 4. Changes in Hb and albumin parameters pre and post intervention.

Haemoglobin Albumin

Intervention n Normal Low Normal Low P value

n % N % n % N %
Before 31 19 61% 12 39% 22 71% 9 29%

0.001
After 31 26 84% 5 16% 29 93% 2 7%

The hemoglobin is shown in Table 3, the results revealed that the average Hb score before

intervention by giving snakehead fish nuggets was 11.05, and after the intervention was 11.28, an

increase of 0.22. The Paired T Test technique yielded p - values = 0.001, suggesting a difference before

and after the intervention. And meanwhile, table 4 shows that the percentage of normal hemoglobin

categories has increased from 61% to 84%. This demonstrates that consuming snakehead fish nuggets

for 24 days can boost blood hemoglobin levels.

Haemoglobin formation can occur due to consumption of food sources of Fe which can be obtained

from foods rich in sources of Fe, including meat, fish, poultry, nuts and green vegetables. When viewed

from the source of Fe, it can be divided into two parts, namely Fe heme which is comes from animal

origin and Fe Non-Heme which comes from vegetable food sources. The affinity value of each depends

on the source of Fe, where non-heme Fe has lower biological value than heme Fe. However, its

absorption can be assisted by the availability sources of vitamin C which can be obtained from foodstuffs

such as fruits and vegetables. Excess Fe consumed daily will be stored in the form of ferritin and

hemosiderin in the liver and bone marrow [12].

Snakehead fish nuggets' protein content functions as a building block for hemoglobin and the

creation of erythrocytes. Iron is not found free in the human body but is bonded with protein molecules

to create ferritin, an iron-protein complex [2]. The protein in snakehead fish can transport iron by

transferrin, which can be carried by the liver, spleen, and bone marrow and converted into hemoglobin.

Using snakehead fish will increase hemoglobin level [13].

According to the findings of Astuti's 2015 study, consuming 100 grams of snakehead fish nuggets

and red seaweed will enhance hemoglobin levels [14]. According to the findings of Warouw’s study,

delivering snakehead fish extract to clients, which is rich in zinc, albumin, and animal antioxidants,

produces considerable benefits by raising hemoglobin [15].

According to table 3, the mean albumin level of 31 samples of breastfeeding moms before providing

snakehead fish nugget treatment was 3.03 g/dl, while the mean albumin level after the intervention was

4.38 g/dl. So, a mean increase in albumin levels of 1.34 g/dl for 24 days is the result. The Paired T-

Test was used to analyses data on albumin levels, and the result was p-value = 0.0001, indicating an

influencebefore and after the intervention.

Table 4 shows the percentage of normal albumin has increased from 71% to 93%. This suggests that

the snakehead fish nuggets intervention treatment to albumin levels in breastfeeding moms has increased

and that eating snakehead fish nuggets can contribute to an increase in albumin levels [16].
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Albumin is a parameter for severe protein insufficiency in body tissues. Therefore, it can be used as

a long-term reference for a person's protein-deficient status. Albumin can also be used to predict surgical

outcomes [17,18]. Snakehead fish nuggets with high albumin, was able to regulate Zn metabolism so it

can repair damaged cells by the HIV virus. Another function of albumin is able to regulate Zn metal in

its metabolic process and is also able to bind drugs so that the solubility process in the blood is not easy

to occur [15,16].

Albumin is a protein needed by the body, especially for nursing mothers in the process of growth

and development of the baby they breastfeed. Fulfilling the need for albumin in the body will accelerate

the increase in breast milk production which will also help the growth of the baby's bone matrix.

Albumin is a protein compound that is formed in the liver within 19-21 days. The process of zinc

regulation that babies need in their growth and development process will run optimally because zinc

can increase the baby's immunity through consumption of breast milk. In addition, albumin has a role

in maintaining osmotic pressure in the blood so that amino acids in the blood not come out and the

availability of breastfeeding mothers is maintained, which directly affects breast milk productions [17].

In addition, research by Restiana [19], said that giving high protein intake can increase albumin levels

after being given for 5 consecutive weeks. Besides that, the results obtained by Wahyuni research [16]

in the Graha Hita Room, dr. Iskak Tulungagung hospital, claimed that feeding snakehead fish extract

for 7 days straight results in a rise in albumin levels in up to 85% of surgical patients with hypo albumin

[16,19].

Increased levels of haemoglobin and blood albumin will help breastfeeding mothers provide a

source of nutrients that are important for the growth and development of a baby and also maintained

the stability of growth hormone such as IGF-1. Sources of food that are suitable and fulfilled can be

obtained from food sources around the home environment, especially nursing mothers who live in

lowland, swampy and watery areas. The food ingredients in question are fresh water fish such as

speckled snake and snakehead fish. The availability of fresh water fish sources, including snakehead

fish, can be used as an alternative for breastfeeding mothers to always consume a source of protein

needed for the formation of Haemoglobin and blood albumin levels [11]. Snakehead fish processing

to avoid boredom should be done in a variety of ways, including snakehead fish which can be made into

meatballs, sausages, pempek and nuggets which are now a days snacks that are liked by people of all

age groups [12]. Snakehead fish is easy to get because it can reproduce quickly, especially during the

rainy season.

Snakehead fish contains necessary amino acids required for albumin production. Branched Chain

Amino Acid (BCAA) is critical for preventing muscle growth and albumin production damage [20].

Giving snakehead fish nuggets with red beans to nursing moms at the Mandala Health Centre in Medan

can boost their haemoglobin and albumin levels. The rise in haemoglobin and albumin was caused by

the inclusion of red beans, which provide protein macronutrients with concentrated amino acids and

micronutrients such as Fe, Zn, and vitamins B9 and B12, all of which aid in the process of generating

Hb [9].

Snakehead fish besides being able to overcome health problems, especially nutrition. Snakehead fish

cultivation can also maintain the ecosystem of watery lowland areas (swamps). For this reason, it is

necessary to breed snakehead fish as a food that is easily available and always available at any

time/season. Snakehead fish which is always available to be used as a food ingredient will cause stability

in the price to remain affordable for people who want to use snakehead fish food as a functional food

ingredient [10].

4. Conclusions and suggestions
Giving snakehead fish nuggets correlated on Hb levels p = 0.001 and blood albumin p = 0.001 in

breastfeeding mothers. Meanwhile, based on the percentage, the normal Hb level before treatment was

61%, increasing to 84%, while normal albumin results were found before treatment by 71%, increasing

to 93%.

Breastfeeding mothers who have babies are still at the stage of growth and development and include



The 6th International Conference on Agriculture, Environment and Food Security
IOP Conf. Series: Earth and Environmental Science 1241 (2023) 012100

IOP Publishing
doi:10.1088/1755-1315/1241/1/012100

6

the period of the First 1000 Days of Life (HPK), always try to meet the nutritional needs according to

their physiological period by utilizing sources of nutrients that are easy to obtained and affordable prices

References
[1] Madanijah S, Rimbawan R, Briawan D, Zulaikhah Z, Andarwulan N, Nuraida L, Sundjaya T,

Murti L and Bindels J 2016 Nutritional status of lactating women in Bogor district, Indonesia:

cross-sectional dietary intake in three economic quintiles and comparison with pre-pregnant

women Br J Nutr 116(S1)pp S67–S74

[2] Almatsier S 2019 Prinsip Dasar Ilmu Gizi [Basic Principles of Nutrition Science] (Jakarta,

Indonesia: Gramedia Pustaka Utama)

[3] Haileslassie K, Mulugeta A and Girma M 2013 Feeding practices, nutritional status and associated

factors of lactating women in Samre Woreda, South Eastern Zone of Tigray, Ethiopia J. Nutr.
12(28) pp 1–11

[4] Fahmi I, Purwestri R C, Lauvai J, Barati Z, Bell W and Wirawan N N 2021 Dietary Intake and

nutritional status of javanese women in rice producing areas: a comparison between lactating and

non-lactating women IJHN 8(2) p 139

[5] Triatmaja N T, I Rizky O and Hidayat A 2018 Determinan Masalah Gizi Kurang (Status Kurang

Energi Kronis) Pada Ibu Menyusui Berdasarkan Aspek Individu Dan Rumah Tangga Di Kota

Kediri. [Determinants of Malnutrition Problems (Chronic Energy Deficiency Status) in

Breastfeeding Mothers Based on Individual and Household Aspects In the City of Kediri] Jurnal
Wiyata 5(2) pp 69–76

[6] Siahaan G, Lestrina D and Nainggolan E 2019 Effect of Supplemental feeding on the nutritional

status of pregnant women treated at the mandala community health centre (Puskesmas) of Medan

Pak J Nutr 18(2) pp 159–64

[7] Siahaan G, Sihotang U, Sitepu J and Siregar I 2020 Dampak pemberian nugget ikan gabus dan

sari buah bewarna terhadap respon imunitas (CD4, TLC dan Leukosit) pada orang dengan HIV

(ODHIV) [The Impact of Giving Snakehead Fish Nuggets and Colorful Fruit Juice Against

Immunity Responses (CD4, TLC and Leukocytes) in People With HIV (ODHIV)] IJHN 8(2) pp

129–38

[8] Indra A 2019 Effect of giving cork fish capsules to healing sectio secarea surgery wounds Journal
of Applied Nursing and Health 1(2) pp 34–8

[9] Nadimin and Lestari R S 2019 Peningkatan Nilai gizi mikro kudapan lokal melalui substitusi

tepung ikan gabus untuk pencegahan stunting di Sulawesi Selatan. [Improving the nutritional

value of micro local breast through subtitution of fish flours cabled for prevention of stunting in

Sulawesi Selatan] Media Kesehatan Politeknik Kesehatan Makassar 14(2) pp 152-71–76

[10] Selviana E, Affandi R and Kamal M M 2020 Reproductive biology of snakehead fish (Channa
striata) in Floodplain Area of Sebangau River, Palangkaraya JIPI 25(1) pp 10–8

[11] Kasim V N, Pateda S M, Hadju V and Jafar N 2017 Suplementasi ekstrak albumin ikan gabus

terhadap status gizi dan imunitas pasien stroke [Supplementation of snakehead fish albumin

extract on nutritional status and immunity of stroke patients] Jurnal Gizi Klinik Indonesia 13(3)

p 92

[12] Nurlida A 2013 Gizi dalam Siklus Daur Kehidupan Seri Baduta (untuk Anak 1-2 tahun) [Nutrition
in Baduta Life Cycle(For Children 1 -2 Years)] (Yogyakarta, Indonesia : Publisher Andi)

[13] Indryani and Nur A 2022 Pengaruh konsumsi ikan gabus (Ophiocephalus striatus) terhadap

peningkatan kadar hemoglobin pada ibu hamil anemia [The effect of consumption of snakehead

fish (Ophiocephalus striatus) on increased hemoglobin levels in anemia pregnant mothers] Bina
Generasi Jurnal Kesehatan 2(13) pp 1-5

[14] Astuti R D and Sugiarso D 2015 Penentuan kadar mineral seng (Zn) dan fosfor (P) dalam nugget

ikan gabus (Channa striata) – rumput laut merah (Eucheuma spinosum) [Determination of

Mineral Levels of Zinc (Zn) and Phosphorus (P) in Snakehead Fish (Channa Striata) Nuggets –

Red Seaweed (Eucheuma Spinosum)] Jurnal Sains dan Seni Its 4(2) pp C80-5



The 6th International Conference on Agriculture, Environment and Food Security
IOP Conf. Series: Earth and Environmental Science 1241 (2023) 012100

IOP Publishing
doi:10.1088/1755-1315/1241/1/012100

7

[15] Ria N, Siahaan G, Nasution Z and Saragih H 2022 Clinical manifestation of BMI, TLC, Albumin

and CD4 after provision of snakehead nuget and colored fruit juice to people with HIV Media
Gizi Indonesia 17(1) pp 76-81

[16] Wahyuni I S, Yuly P and Siyoto S 2013 Pengaruh Pemberian (Albumin) Ikan Kutuk terhadap
Peningkatan Kadar Albumin pada Pasien Post Operasi dengan Hipoalbumin di Ruang Graha
Hita RSUD Dr. Iskak Tulungagung [The Effect of Giving Cursed Fish (Albumin) on Increasing
Albumin Levels in Postoperative Hypoalbumin Patients at RSUD dr. Isaac Tulungagung] pp 1-

10 (Indonesia: neliti.com)

[17] Dhinaa A N and Palasinamy P K 2010 Z-scan technique : To measure the total protein and

albumin in blood J. biomed. sci. eng. 3(3) pp 285–90
[18] Galata C, Busse L, Birgin E, Weiß C, Hardt J, Reißfelder C and Otto M 2020 Role of Albumin

as a Nutritional and Prognostic Marker in Elective Intestinal Surgery Can. J. Gastroenterol.
Hepatol. 2020 pp 1-8

[19] Restiana, Taslim N A and Bukhari A 2012 Pengaruh pemberian ekstrak ikan gabus terhadap
kadar albumin dan status gizi penderita HIV/AIDS yang mendapatkan terapi Arv [effect of
snakehead fish extract on albumin levels and nutritional status of HIV/AIDS Patients who
receive Arv] (Makassar, Indonesia: Bagian Gizi Fakultas Kedokteran Universitas Hasanuddin)

[20] Sari D K, Marliyati S A, Kustiyah L and Khomsan 2014 A The Role of Biscuits enriched with

albumin protein from snakehead fish, zinc and iron on immune response of under five children

Pak J Nutr 13(1) pp 28-32


