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 Undernutrition is a type of malnutrition. Malnutrition can endanger human 

life, particularly that of children. Honey, which has a high nutritional value, 

is one of the components that can be utilized to alleviate malnutrition. Zinc 

tablets, in addition to honey, are thought to boost hemoglobin (Hb) and 

albumin levels. Zinc, as an antioxidant and catalyst for biochemical events, 

aids in organ healing, particularly by restoring the role of enzymes in the 

process of food metabolism in the body. This study was conducted as an 

experimental study with a pretest-posttest design and a control group. Thirty 

Wistar rats were randomly distributed into six groups of five rats. The 

average Hb and albumin levels in the group of rats differ significantly, both 

in the single treatment and the combination of normal rats and malnutrition 

control. The groups that were given zinc and honey once a day had the 

greatest rise in hemoglobin, which was 0.5 g/dl (3.10%). The groups who 

received zinc and honey twice a day had the greatest rise in albumin  

(1.99 g/dl) (163.11%). 
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1. INTRODUCTION 

Malnutrition is a malnourished condition consisting of undernutrition and overnutrition. United 

Nations International Children's Emergency Fund (UNICEF) [1]–[3] reported that malnutrition causes a 

threat to human life, especially in children. Wasted or thin children prevalence is 7.5% or 50.5 million 

children under 5 all over the world. In Indonesia, the mortality case of toddlers because of malnutrition 

massively occurs in the distribution area that is nearly prevalent all over the nation. The result of basic health 

research (Riskesdas) showed that there was a national-wide increase in undernutrition and malnutrition in 

toddlers, where the prevalence of under-mal in 2018 was 17.7%, consisting of 3.9% of undernutrition and 

13.8% of malnutrition. When compared to the national prevalence in 2010 (17.9%) and in 2013 (19.6%), it 

showed a decrease. The change was, especially in the undernutrition prevalence of 4.9% in 2010, 5.7% in 

2013, as well as 3.9% in 2018. However, undernutrition prevalence experienced a decrease of as much as 

0.1% from 13.9% in 2013 to 13.8% in 2018 [4]. 

Various problems caused by malnutrition are the high birth rates with babies who have low birth 

weight (LBW) caused when pregnant mothers suffer from protein energy undernutrition (PEU) condition 

[5]–[9]. Pregnant mothers with PEU conditions will likely have three times bigger risks of suffering from 

anemia than those who have a good nutritional status [10]. Biochemically, malnutrition condition can be 

marked by the high number of oxidants in the body, while the natural antioxidant in the body can no longer 
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balance, antioxidant consumption from outside the body is needed, and one of them is zinc administration. 

Zinc works as an antioxidant to protect the intracellular from oxidation process resulting in metabolism 

disorders, such as malnutrition [11]–[14]. 

The function of zinc is crucial for the body because it plays a role as a biochemical reaction catalyst 

inside the body, and it becomes one of the important components inside the body, such as in the digestion 

system, blood tissue, body metabolism system, and others. Micronutrient is proven to prevent children from 

various diseases, it is also useful to regenerate cells, for example, to cure wounds and to make the growth of 

children more optimal [15]. Zinc is a micronutrient that is highly needed by the human body. The role of zinc 

is as an antioxidant and a catalyst of biochemical reactions in the body, in repairing the organ, especially 

returning the role of enzymes in the food metabolism (carbohydrate, lipid, protein, vitamin, and mineral) in 

the body. Zinc deficiency can have a significant effect on health and give clinical manifestations. Zinc plays 

a role as a catalyst in zinc metabolism and as an important factor in erythropoiesis; the zinc-transferrin 

complex in the blood will be carried into the spinal cord where erythropoiesis is formed; or the pathway for 

red blood cell production [16]. Gamit [17] and Parveen [18] stated that zinc supplementation administration 

during the protein energy deficiency rehabilitation period can speed up the recovery of body condition, 

ensure that cells grow well, and can improve cellular immunity. Zinc can also be used for diarrhea prevention 

and medication, by reducing the duration, severity, and occurrence of diarrhea; pneumonia, cold, respiratory 

infection, and malaria. Continuous zinc deficiency will affect many biological functions in the body, and will 

significantly affect various aspects of the child’s health [19]. Katayama et al. [20] stated that zinc deficiency 

will affect the formation of albumin, pre-albumin, and transferrin, consequently, its amount declines. Zinc 

can also improve the level of hemoglobin (Hb) in working women who suffer from anemia [21]. Houghton 

[22] stated that zinc deficiency is the main predictor factor in the case of anemia in children in New Zealand. 

One of the food ingredients that can be used for malnutrition improvement is honey. The nutritional 

value in honey is very complete, and has been acknowledged for a long time can improve health. Honey is 

substantially used in modern medication in Australia and Europe. The benefits of honey are oftentimes 

related to the activities of antioxidants, antimicrobials, and its ability to stimulate wounds to recover quickly 

[23]. The darker color also reflects pigment content, such as carotenoids and flavonoids that also has 

antioxidant activity and can prevent infection. Honey also contains protein, lipids, and minerals; the 

compound has a role in helping to return malnutrition condition (KEP). Honey can improve the level of Hb 

of students who suffered from anemia [24]. Honey-containing protein is expected to improve the blood 

albumin level [25]. 

 

 

2. RESEARCH METHOD 

This research is a type of experimental research with a randomized controlled trial pretest-posttest 

with a control group design. The treatment of zinc administration was given to Wistar rats for 21 days, where 

30 rats were divided into 6 groups of 5. The group division is: i) Group (G1): normal rat group that is not 

turned malnourished and is not given zinc or honey (the normal control group); ii) Group (G2): rat group that 

is turned malnourished with a low protein diet for 21 days (malnutrition control group without treatment); iii) 

Group (G3): rat group that is turned malnourished for 21 days and is given zinc for 21 days with  

a dosage of 0.99 mg/kg of the rat weight (conversed from the human dosage) (dosage of male  

human >14 years old =11 mg/day (RDA)); iv) Group (G4): rat group that is turned malnourished for  

21 days and is given honey for 21 days with the dosage of 12.5 ml/kg of the rat weight; v) Group 5 (G5): rat 

group made into malnourished for 21 days and (a dose of 50% zinc from 0.99 mg/kg of rat's weight 50% 

dose of honey from 12.5 ml/kg of rat's weight) was given 1 x per day, for 21 days; and vi) Group 6 (G6): rat 

group made into malnourished for 21 days and (a dose of 50% zinc from 0.99 mg/kg of rat's weight 50% 

dose of honey from 12.5 ml/kg of rat's weight) was given 2 x per day, for 21 days. On day 22, blood was 

taken from all rats through the eye's vena to determine the levels of Hb and albumin, to compare with the first 

level before treatment (on day 0). 

This research was performed at the laboratory of Pharmacology and Toxicology of the Faculty of 

Medicine, Public Health, and Nursing of Gadjah Mada University. The Ethics Commission of the Medical 

and Health Research Ethics Committee Faculty of Medicine, Public Health and Nursing Universitas Gadjah 

Mada-Dr. Sardjito General Hospital has given approval to all methods used in this study by letter number 

KF/FK/0327/EC/2019. Samples in this research were male strained Wistar rats of 4-week-old. The collected 

data was primary data. It was directly taken from the subject of the research (data from the rat's blood). 

Collected primary data was from the source of the examination of Hb level and serum albumin level. 

Acquired data were processed with a computer program. The data normality test used the Shapiro-Wilk test 

(since the number of samples in each group was small). Statistical analysis was followed up by a one-way 

analysis of variance (ANOVA) test to know the difference between the Hb level and the albumin level 
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among the groups. If data was not normally distributed, an alternative test the Kruskal-Wallis test was used. 

This research bears a meaning if the value is p<0.05. 

 

 

3. RESULTS AND DISCUSSION  

3.1. Result 

Malnutrition is a pathological condition, caused by low protein intake, in malnourished animals, one 

of which is marked by a decrease in body weight compared to normal [26]. Malnutrition is the main cause of 

disruption of metabolism in the body, including the absorption of food intake of macro and micro minerals 

such as ferro, zinc, and cobalt, will be disturbed. In addition to changes in metabolic enzymes, given the 

limited protein intake given to rats. 

Pathological changes caused by malnutrition include the digestive tract, body fluid composition, 

tissue protein, liver and kidney function, hormones, and immune changes [27]. In this study, an analysis of 

the histopathological structure of the intestinal villi that affected changes in macro and micro food absorption 

was carried out, and some differences between normal rats; can be seen in Figure 1 and Figure 2. The results 

of histopathological analysis of normal rats and malnourished (low protein) rats’ liver is shown in Figure 1. 

PAS staining, objective lens 20, nucleus clearly visible, glycogen vacuole deposits, sinusoids still clearly 

visible. PAS staining, objective lens 20, nucleus, glycogen stores have decreased, vacuole, sinusoids are not 

clearly visible as shown in Figure 2. 

 

 

 
 

Figure 1. Histopathological analysis of normal rats’ liver 

 

 

 
 

Figure 2. Histopathological analysis of malnourished (low protein) rats’ liver 
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Analysis of the pathological structure of the liver was carried out on malnourished rats compared to 

normal rats, which can be seen in Figure 3 and Figure 4. The results of histopathological analysis of intestinal 

villi of normal rats and malnourished (low protein) rats in Figure 3 and Figure 4. Hematoxylin and eosin 

(HE) staining, objective lens 20, Histological features of the intestinal villi preparations have not degenerated 

as shown in Figure 3. HE staining, objective lens 20, histological description of the preparation intestinal villi 

have degenerated to necrosis as shown in Figure 4. 

 

 

 
 

Figure 3. The results of histopathological analysis of intestinal villi of normal rats 

 

 

 
 

Figure 4. The results of histopathological analysis of intestinal villi of malnourished (low protein) rats 

 

 

Changes in intestinal villi will interfere with the absorption of macro and micro food intake, 

including honey, and zinc, which will affect Hb, and albumin as can be seen in Table 1. The result of the 

research including body weight, Hb level, and albumin level can be completely viewed in Table 1. 
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Table 1. Bodyweight, Hb, and albumin level during research 
Characteristics Group (n=5) P1 

G1 G2 G3 G4 G5 G6 

Bodyweight of malnutrition (g) 172.43± 13.55b 99.51±10.16a 102.42 ±7.85a 97.89±13.41a 97.73±3.73a 91.52±8.45a <0.001 

Bodyweight of post-treatment (g) 181.22± 12.15b 92.59 ± 5.35b 139.9± 4.66a 136.19± 

8.94a 
136.78 

±5.66a 

132.2±14.09a <0.001 

Increase% 5.08 - 36.59 39.28 39.95 44.44  

P2 0.030 0.083 <0.001 <0.001 <0.001 0.006  

Hb level of malnutrition (g/dl) 15.4± 0.52 15.52 ± 0.67 15.3 ±0.64 15.04 ±0.85 15.8 ± 0.63 14.82± 0.72 0.30 

Hb level of post -treatment (g/dl) 16.08 ± 0.17a 13.26 ±1.44a 15.76 ± 0.45a 15.44 ± 0.53a 16.3 ± 0.44a 15.24±0.86a <0.001 

Increase% 4.40 - 3.00 2.70 3.10 2.80  

P2 0.042 0.043 0.012 0.064 0.010 0.004  

Albumin level of malnutrition 

(g/dl) 
2.78 ± 0.09b 1.34 ± 0.08a 1.27 ± 0.16a 1.38 ± 0.10a 1.50 ± 0.20a 1.22 ± 0.12a <0.001 

Albumin level of       post-treatment 
(g/dl) 

2.79 ± 0.06a 1.19 ±0.13b 2.34 ± 0.06a 2.39 ± 0.05a 2.65 ± 0.23a 3.21 ± 0.14b <0.001 

Increase% 0.35 - 84.25 73.18 76.66 163.11  

P2 0.855 0.082 <0.001 <0.001 <0.001 0.043  

 

 

Description: Result presented in average ± SD, n= number of the rats, p1= analysis result of one-

way ANOVA among groups and Kruskal-Wallis, p2= analysis result of pre and post paired t-test and 

Wilcoxon, a and b= different notation and the row showed a meaningful difference of p<0.05, G1= group of 

normal rats, G2= group of malnourished control rats without treatment, G3= group of malnourished rats 

treated with 0.99 mg/kg of rat’s body weight dose of zinc, G4= group of malnourished rats treated with  

12.5 ml/kg of rat’s body weight dose of honey, G5= group of malnourished rats treated with 50% dose of 

zinc and honey, 1 x a day, G6= group of malnourished rats treated with 50% dose of zinc and honey,  

2 x a day. 

Data normality test using Shapiro-Wilk showed abnormal distributing data which p-value is  

p=0.001<0.05 for malnutrition bodyweight, while p-value of p=0.030<0.05 was gained for the bodyweight 

after treatment. The difference in the bodyweight average, Hb level, and albumin level was tested by using a 

one-way test of ANOVA and Kruskal-Wallis. 

Test results of one-way ANOVA post hoc Mann Whitney showed an average meaningful difference 

in the weight of the malnourished rats, and after the treatment to the group of normal rats (G1), the group of 

malnourished rats treated with 0.99 mg/kg of rats body weight dose of zinc (G3), group of malnourished rats 

treated with 12.5 ml/kg of rat’s body weight dose of honey (G4), group of malnourished rats treated with 

50% dose of zinc and honey, 1 x a day (G5), group of malnourished rats treated with 50% dose of zinc and 

honey, 2 x a day (G6) while the amount of the five groups is p<0.05. However, the weight of the 

malnourished rats and the post-treatment on the group of malnourished control rats without treatment (K2) 

did not have a meaningful difference (p>0.05). 

The analysis result showed an average meaningful difference in the Hb level of the group of 

malnourished rats, and after the treatment to the group of normal rats (G1), group of malnourished control 

rats without treatment (G2), group of malnourished rats treated with 0.99 mg/kg of rat’s body weight dose of 

zinc (G3), group of malnourished rats treated with 50% dose of zinc and honey, 1 x a day (G5), and a group 

of malnourished rats treated with 50% dose of zinc and honey, 2 x a day (G6) while the five groups are with  

p<0.05. This result provides an image that honey and zinc treatment has an effect on the improvement of Hb 

levels. The Hb level of the group of malnourished rats pre and post-honey treatment with a dose of  

12.5 ml/kg of rat’s body weight (G4) did not have a meaningful difference (p>0.05). 

The statistical test results showed an average meaningful difference in the albumin level of the 

group of malnourished rats treated with 0.99 mg/kg of rat’s body weight dose of zinc (G3), the group of 

malnourished rats treated with 12.5 ml/kg of rat’s body weight dose of honey (G4), group of malnourished 

rats treated with 50% dose of zinc and honey, 1 x a day (G5), and a group of malnourished rats treated with 

50% dose of zinc and honey, 2 x a day (G6) with p<0.05. This result provides an image that honey and zinc 

treatment can improve the albumin level. In the group of malnourished control rats without treatment (G2), 

the average of albumin level did not have a meaningful difference (p>0.05). 

Statistical test results of one-way ANOVA and Kruskal-Wallis showed no meaningful difference of 

Hb level of the pre-treated rats among the groups to the group of normal rats (G1), group of malnourished 

control rats without treatment (G2), group of malnourished rats treated with 0.99 mg/kg of rat’s body weight 

dose of zinc (G3), group of malnourished rats treated with 12.5 ml/kg of rat’s body weight dose of honey 

(G4), group of malnourished rats treated with 50% dose of zinc and honey, 1 x a day (G5), and a group of 

malnourished rats treated with 50% dose of zinc and honey, 2 x a day (G6) with p>0.05. 
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The statistical test results showed a meaningful difference in the data of the Hb level among the 

group of post-treatment; normal rats (G1), group of malnourished control rats without treatment (G2), group 

of malnourished rats treated with 0.99 mg/kg of rat’s body weight dose of zinc (G3), group of malnourished 

rats treated with 12.5 ml/kg of rat’s body weight dose of honey (G4), group of malnourished rats treated with 

50% dose of zinc and honey, 1 x a day (G5), and a group of malnourished rats treated with 50% dose of zinc 

and honey, 2 x a day (G6) with p<0.05. 

There was a statistically-wise meaningful difference in the albumin level among the group of post- 

treatment; normal rats (G1), the group of malnourished control rats without treatment (G2), the group of 

malnourished rats treated with 0.99 mg/kg of rat’s body weight dose of zinc (G3), group of malnourished rats 

treated with 12.5 ml/kg of rat’s body weight dose of honey (G4), group of malnourished rats treated with 

50% dose of zinc and honey, 1 x a day (G5), and a group of malnourished rats treated with 50% dose of zinc 

and honey, 2 x a day (G6) with p<0.05. 

The analysis result showed that there was a meaningful difference in post-treatment albumin levels 

among a group of post-treatment; normal rats (G1), the group of malnourished control rats without treatment 

(G2), the group of malnourished rats treated with 0.99 mg/kg of rat’s body weight dose of zinc (G3), group of 

malnourished rats treated with 12.5 ml/kg of rat’s body weight dose of honey (G4), group of malnourished 

rats treated with 50% dose of zinc and honey, 1 x a day (G5), and a group of malnourished rats treated with 

50% dose of zinc and honey, 2 x a day (G6) with p<0.05. 

Statistical test of two-sample Wilcoxon rank-sum post hoc Mann Whiney between the control group 

and treatment group showed a significant difference in the Hb level average of the group of normal control 

(G1) compared to the malnourished group (G2) with p=0.008. The Hb level average between the group of 

normal control (G1) and the group of treatment with zinc supplement administration (G3) does not have a 

meaningful difference (p=0.169). A meaningful difference in Hb level was found between the group of 

normal control (G1) and the group of treatment with honey administration (G4) with p=0.027. The Hb level 

average between the group of normal control (K1) and the group of treatment with the combination of zinc 

and honey once-a-day administration (G5) does not have a meaningful difference (p=0.342). A meaningful 

difference in Hb level was found between the group of normal control (K1) and the group of treatment with 

the combination of zinc and honey two times a day administration (G6) with (p=0.035). 

Statistical test of two-sample Wilcoxon rank-sum post hoc Mann Whitney between the 

malnourished group and treatment group showed a meaningful difference in the Hb level of the group of 

malnutrition (G2) and the group of treatment with zinc administration (G3) with (p=0.008). A meaningful 

difference in the Hb level was found between the group with malnutrition (G2) and the group treated with 

honey administration (G4) with (p=0.008). A meaningful difference in the Hb level was found between the 

group of malnutrition (G2) and the group treated with a combination of zinc and honey supplementation 

administration once a day (G5) with p=0.008. A meaningful difference in the Hb level between the group of 

malnutrition (G2) and the group treated with a combination of zinc and honey administration two times a day 

(G6) with (p=0.046). 

Statistical test of two-sample Wilcoxon rank-sum post hoc Mann Whitney between the group of 

treatment with zinc administration and other groups showed an average of Hb level between the group with 

zinc administration (G3) and the group of treatment with honey administration (G4) did not have a 

meaningful difference (p=0.402). The Hb level average between the group of zinc (G3) and the group of 

treatment with the combination of zinc and honey administration (G5), the once-a-day administration did not 

have a meaningful difference (p=1.117). The Hb level average between the group of zinc (G3) and the group 

of treatment with the combination of zinc and honey administration (G6), the twice-a-day administration did 

not have a meaningful difference (p=0.402). 

Statistical test of two-sample Wilcoxon rank-sum post hoc Mann Whitney between the group of 

treatment with honey administration and other groups showed a meaningful difference in Hb level between 

the group of treatment with honey administration (G4) and the group of treatment with the combination of 

zinc and honey (G5), the administration is 1 x a day with (p=0.028). The meaningful difference in Hb level 

between the group treatment with honey administration (G4) the group treatment with the combination of 

zinc and honey (G6), and the twice-a-day administration is with (p=0.832). A meaningful difference in Hb 

level was found between the group of treatment with the combination of zinc and honey (G5), with 1 x 

administration, and the group of treatment with the combination of zinc and honey (G6) twice-a-day 

administration with (p=0.036). 

The statistical test result of Mann Whitney proved that there was an average meaningful difference 

of Hb level between the control group (G1), the malnourished group (G2), and the group that got a treatment 

of zinc supplementation administration (G3), the group of honey supplementation treatment (G4), the group 

of treatment with honey and zinc combination 1 x a day (G5), and the group of treatment with honey and zinc 

combination 2 x a day (G6) with p=0.02. 
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Statistical test of one way ANOVA Bonferroni test between the control group and treatment group 

showed the result that there was an average meaningful difference of the albumin level between the group of 

normal control (G1) in comparison with the malnutrition group (G2) with (p=0.000). The albumin level 

difference was meaningfully found between the group of normal control (G1) and the group of treatment with 

zinc administration (G3) with (p=0.001). The albumin level difference was meaningfully found between the 

group of normal control (G1) and the group of treatment with honey administration (G4) with (p≤0.001). The 

albumin level average between the group of normal control (G1) and the group of treatment with the 

combination of zinc and honey administration 1 x a day (G5), did not have a meaningful difference  

(p>0.05). The albumin level difference was meaningfully found between the group of normal control (G1) 

and the group of treatment with the combination of zinc and honey administration 2 x a day (G6) with  

(p=0.001). 

Statistical test of one way ANOVA Bonferroni test between the malnourished group and treatment 

group showed a result of a meaningful difference in the average of the albumin level in the group of 

malnutrition (G2) in comparison with the group of treatment with zinc administration (G3) with (p=0.000). 

The albumin level difference was meaningfully found between the group of malnutrition (G2) and the group 

treated with honey administration (G4) with (p=0.000). The albumin level difference was meaningfully found 

between the group of malnutrition (G2) and the group of treatment with the combination of zinc and honey 

administration 1 x a day (G5) with (p=0.000). The albumin level difference was meaningfully found between 

the group of malnutrition (G2) and the group of treatment with the combination of zinc and honey 

administration 2 x a day (G6) with (p=0.000). 

Statistical test of one-way ANOVA Bonferroni test between the group of treatment with zinc 

administration and the other treatment groups showed a result that there was no meaningful difference in the 

albumin level average between the group with zinc administration (G3) and the group of treatment with 

honey administration (G4) with (p=0.001). The albumin level difference was meaningfully found between 

the group with zinc administration (G3) and the group of treatment with the combination of zinc and honey 

(G5) administration 1 x a day with (p=0.017). The albumin level difference was meaningfully found between 

the group with zinc administration (G3) and the group of treatment with the combination of zinc and honey 

(G6) administration 2 x a day with (p=0.000). 

Statistical test of one way ANOVA Bonferroni test between the group of treatment with honey 

administration and the other treatment groups showed a result that there was no meaningful difference in the 

albumin level between the group of treatment with honey administration (G4) and the group of treatment 

with the combination of zinc and honey (G5) administration 1 x a day with (p=0.077). The albumin level 

difference was meaningfully found between the group treated with honey administration (G4) and the group 

treated with the combination of zinc and honey (G6) administration 2 x a day with (p=0.000). The albumin 

level difference was meaningfully found between the group of treatment with the combination of zinc and 

honey (G5) administration 1 x a day and the group of treatment with the combination of zinc and honey (G6) 

administration 2 x a day with (p=0.000). 

 

3.2. Discussion 

Malnutrition conditions greatly affect metabolism, some of the criteria for malnutrition observed in 

this study are histopathological features of the liver and intestinal villi. Under conditions of malnutrition, 

there has been a difference in worsening compared to normal conditions. 

 

3.2.1. Effect of treatment on the change of Hb level 

Hb is the main component of the erythrocyte and it is a type of protein that contains a lot of zinc, it 

plays an important role in carrying oxygen from the lungs into all parts of the body's system [28]. The 

synthesis of Hb is influenced not only by the availability of zinc substance; but also, by the sufficiency of 

protein. Protein deficiency in daily food intake can cause synthesis problems in the Hb [27]. The result of the 

Hb level measurement; showed that there are various improvements in the Hb level among the groups of the 

administration treatment of zinc, honey, the combination between zinc and honey, and the control group. 

After 21 days of malnutrition treatment, the rat’s condition showed an average increase in the Hb 

level of each group, either on the treatment group with honey administration; treatment group with zinc 

administration; treatment group with a combination of honey and zinc administration 1 x a day; treatment 

group with a combination of honey and zinc administration 2 x a day, and control group. The group with the 

highest average of Hb improvement is the group treatment with a combination of honey and zinc 

administration 1 x a day, which improves to 0.5 gr/dl (3.10%). On the other hand, the group with the lowest 

average of Hb level improvement is the group of treatment with honey administration (2.7%). 

The Hb level change that was not really different was probably caused by a difference in the 

metabolism speed of each tested animal to recover, either on malnutrition condition or treatment condition of 
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pre-malnutrition. The level of immunity and adaptation of the tested animals of one and also a contribution to 

the recovery of their condition, including consuming the provided food and drink intake. Furthermore, the 

honey used had a lower acidity level than Indonesian National Standard (SNI) honey and other researchers’ 

honey composition [28].  

At the administration of zinc and honey combination 2 x a day, the improvement of Hb was lower 

than the administration of zinc and honey combination 1 x a day or than the administration of single zinc 

without honey. This was probably because the zinc absorption, administered at the same time with a more 

dose of honey (2 x a day) will affect the zinc absorption, considering that absorption is influenced by acidity. 

Honey in this research is acid (1.86) compared to SNI honey (3.9). It will influence the process of zinc 

substance absorption which is administered at the same time [29], [30]. However, zinc absorption will also be 

disrupted with iron (Fe++) obtained in the honey, both competing with each other chaining with 

metallothionein [31]. Zinc absorption in the intestine is also influenced by transferrin. The similarity of a 

transporter between iron and zinc causes the absorption between iron and zinc affects one another [32]. 

The combination of Fe in the administered honey and zinc will depend on the availability of 

transferrin, consequently, it hinders zinc absorption [33]. Furthermore, the total content of sugar within honey 

in this research was (76.15%), which is considered high, belonging to the same group as apples and pears. 

The high amount of total sugar can cause zinc absorption problems, thus the Hb level did not improve with 

the combination of zinc and honey administration 2 x a day [34]. 

 

3.2.2. Effect of treatment on albumin level 

Albumin level in the plasma is closely related to protein saving in the body and the consumed food 

intake. Albumin is synthesized in the liver; the amount is around 52%-65% of the total protein in the blood 

plasma, consequently, a decline of albumin level within the plasma can be an indicator of protein deficiency 

in the body. One of the factors that can cause the change in albumin levels is malnutrition condition [27].  

The albumin level measurement result; shows the albumin level among the groups of zinc 

administration treatment, honey, zinc, and honey combination, and the control group experiences various 

improvements. After 21 days of treatment, it shows an average improvement of albumin level in each rat 

group, either in the honey administration treatment group, zinc administration group, the combination of zinc 

and honey administration 1 x a day group, and a group of treatment with the combination of zinc and honey 

administration 2 x a day, as well as a control group. However, the group with the highest improvement in the 

albumin level is the group treatment with zinc and honey administration 2 x a day as much as 1.99 gr/dl 

(163.11%). 

The reality showed that the administration of zinc and honey combination was not better than that of 

single honey to improve the albumin level. It will rapidly improve the administration of zinc and honey that 

was administered 2 x a day. This was in accordance with the literature that less than 40% of albumin is in the 

blood circulation; the remaining is in the systems of muscles, skin, and intestines. Albumin plays a role in 

managing body liquid distribution and has a characteristic of a means of transportation throughout the body. 

The 2 times a day frequency of zinc and honey administration will influence the albumin level improvement, 

along with food administered during the treatment, AIN-93 growth that is rich with protein (20%). Tsutsumi 

[22] stated that the improvement of protein level is on the same level as that of the albumin level. Albumin is 

zinc's main means of transportation. Zinc absorption will decline if the value of blood albumin declines. In 

this research, zinc was administered at a 2 x a day dose that would optimally help albumin improvement. 

 

 

4. CONCLUSION  

The administration of zinc and honey to the malnourished rats could improve their Hb level. Group 

administered a combination of 50% zinc from 0.99 mg/kg rat's bodyweight and 50% honey from 12.5 ml/kg 

rat's bodyweight 1 x a day had the highest Hb improvement of 0.5 g/dl (3.10%). The administration of zinc 

and honey to the malnourished rats could improve their Hb level. Group administered a combination of 50% 

zinc from 0.99 mg/kg rat's bodyweight and 50% honey from 12.5 ml/kg rat's bodyweight 2 x a day had the 

highest Hb improvement of 1.99 g/dl (163.11%). To increase Hb, it can be given through food intake, but it is 

necessary to pay attention to the presence of other compounds and minerals that can inhibit the absorption of 

ferrous. That can inhibit the absorption of ferro. The combination of zinc and honey has an effect on 

increasing Hb which is proportional to the increase in serum albumin levels. 

 

 

REFERENCES 
[1] United Nations Children’s Fund (UNICEF), “The rights of excluded and disadvantaged children and young people, and providing 

them with opportunities to grow up healthy, educated, and protected,” 2017. [Online]. Available: 

https://www.unicef.org/serbia/media/5371/file/Annual. 



      ISSN: 2252-8814 

Int J Adv Appl Sci, Vol. 11, No. 4, December 2022: 296-305 

304 

[2] T. Gebremaryam, D. Amare, T. Ayalew, A. Tigabu, and T. Menshaw, “Determinants of severe acute malnutrition among children 

aged 6-23 months in bahir dar city public hospitals, Northwest Ethiopia, 2020: a case control study.,” BMC Pediatr., vol. 22, no. 
1, p. 296, Dec. 2022, doi: 10.1186/s12887-022-03327-w. 

[3] L. Lenters, K. Wazny, and Z. A. Bhutta, “Management of Severe and Moderate Acute Malnutrition in Children,” in Disease 

Control Priorities, Third Edition (Volume 2): Reproductive, Maternal, Newborn, and Child Health, Washington (DC): The World 
Bank, 2016, pp. 205–223. 

[4] Ministry of Health Agency for Health Research and Development, “Main Results of Riskesdas 2018 (In Indonesian),” Indonesia, 

2018. [Online]. Available: https://bit.ly/3G4m6wQ. 
[5] H. W. Unger, P. Ashorn, J. E. Cates, K. G. Dewey, and S. J. Rogerson, “Undernutrition and malaria in pregnancy – a dangerous 

dyad?,” BMC Med., vol. 14, no. 1, p. 142, 2016, doi: 10.1186/s12916-016-0695-2. 

[6] D. S. Madjdian, F. Azupogo, S. J. M. Osendarp, H. Bras, and I. D. Brouwer, “Socio-cultural and economic determinants and 
consequences of adolescent undernutrition and micronutrient deficiencies in LLMICs: a systematic narrative review,” Ann. N. Y. 

Acad. Sci., vol. 1416, no. 1, pp. 117–139, Mar. 2018, doi: 10.1111/nyas.13670. 

[7] R. O. C. Kaschula, “Malnutrition and Intestinal Malabsorption BT  - Tropical Pathology,” T. G. Ashworth, E. M. Andersen, R. C. 
Ballard, M. Barral-Netto, A. L. Bittencourt, V. Boonpucknavig, H. J. Diesfeld, A. L. Freinkel, J. M. Goldsmid, M. J. Hale, C. 

Isaacson, M. Isaäcson, H. Itakura, T. Jenkins, R. O. C. Kaschula, H. H. M. Knox-Macaulay, A. T. Londero, S. Lucas, A. M. 

Marty, W. M. Meyers, A. M. Mills, A. C. Paterson, A. G. Rose, I. W. Simson, B. Sinniah, R. Sinniah, K. Toriyama, A. R. P. 
Walker, and S. R. Zaki, Eds. Berlin, Heidelberg: Springer Berlin Heidelberg, 1995, pp. 985–1030. 

[8] P. S. Spencer and V. S. Palmer, “Interrelationships of undernutrition and neurotoxicity: Food for thought and research attention,” 

Neurotoxicology, vol. 33, no. 3, pp. 605–616, 2012, doi: https://doi.org/10.1016/j.neuro.2012.02.015. 
[9] K. Norman, U. Haß, and M. Pirlich, “Malnutrition in Older Adults-Recent Advances and Remaining Challenges.,” Nutrients, vol. 

13, no. 8, Aug. 2021, doi: 10.3390/nu13082764. 

[10] S. Marlapan, B. Wantouw, and J. Sambeka, “Relationship of nutritional status with the event of anemia in pregnant women in the 
work area of Tuminting puskesmas Tuminting district, Manado city (In Indonesian),” ejournal keperawatan (e-Kp), vol. 1, no. 1, 

pp. 1–7, 2013, doi: https://doi.org/10.35790/jkp.v1i1.2232. 
[11] S. R. Lee, “Critical Role of Zinc as Either an Antioxidant or a Prooxidant in Cellular Systems,” Oxid. Med. Cell. Longev., vol. 

2018, pp. 1–11, 2018, doi: 10.1155/2018/9156285. 

[12] A. P. C. Gai, D. S. dos Santos, and E. A. Vieira, “Effects of zinc excess on antioxidant metabolism, mineral content and initial 
growth of Handroanthus impetiginosus (Mart. ex DC.) Mattos and Tabebuia roseoalba (Ridl.) Sandwith,” Environ. Exp. Bot., vol. 

144, pp. 88–99, 2017, doi: https://doi.org/10.1016/j.envexpbot.2017.09.006. 

[13] R. Trevisan, S. Flesch, J. J. Mattos, M. R. Milani, A. C. D. Bainy, and A. L. Dafre, “Zinc causes acute impairment of glutathione 
metabolism followed by coordinated antioxidant defenses amplification in gills of brown mussels Perna perna,” Comp. Biochem. 

Physiol. Toxicol. &amp; Pharmacol.  CBP, vol. 159, p. 22—30, Jan. 2014, doi: 10.1016/j.cbpc.2013.09.007. 

[14] J. Olechnowicz, A. Tinkov, A. Skalny, and J. Suliburska, “Zinc status is associated with inflammation, oxidative stress, lipid, and 
glucose metabolism,” J. Physiol. Sci., vol. 68, no. 1, pp. 19–31, 2018, doi: 10.1007/s12576-017-0571-7. 

[15] U. Grober, Metabolic Alignment Micro-nutrients: Prevention & Therapy (In Indonesian). EGC Penerbit Buku Kedokteran, 2012. 

[16] Y.-H. Chen, H.-L. Feng, and S.-S. Jeng, “Zinc Supplementation Stimulates Red Blood Cell Formation in Rats,” Int. J. Mol. Sci., 
vol. 19, no. 9, p. 2824, Sep. 2018, doi: 10.3390/ijms19092824. 

[17] A. Gamit, A. Khubchandani, M. Gamit, U. Parmar, A. Adarsh, and P. Gaadhe, “A study of serum total protein, serum albumin 

and thyroid hormones in protein-energy malnutrition in children,” Int. J. Med. Sci. Public Heal., vol. 6, no. 2, p. 1, 2017, doi: 
10.5455/ijmsph.2017.15082016633. 

[18] D. Parveen, Mittal; B, “Role of Zinc in Malnutrition,” Ann Nutr Disord Ther, vol. 3, no. 1, p. 1029, 2016, [Online]. Available: 

https://austinpublishinggroup.com/nutritional-disorders/fulltext/andt-v3-id1029.php. 
[19] J. Deshpande, M. Joshi, and P. Giri, “Zinc: The trace element of major importance in human nutrition and health,” Int. J. Med. 

Sci. Public Heal., vol. 2, no. 1, p. 1, 2013, doi: 10.5455/ijmsph.2013.2.1-6. 

[20] K. Katayama et al., “The Prevalence and Implication of Zinc Deficiency in Patients With Chronic Liver Disease,” J. Clin. Med. 
Res., vol. 10, no. 5, pp. 437–444, 2018, doi: 10.14740/jocmr3374w. 

[21] A. Intiyati, “The effect of Fe + Vitamin C + Zinc suplementation on increasing Hb levels and labor productivity women at PT 

Mayangsari Jember (In Indonesian),” Indones. J. Heal. Sci., vol. 2, no. 2, 2012, [Online]. Available: 
http://digilib.unmuhjember.ac.id/files/disk1/52/umj-1x-aniintiyat-2596-1-2.artike-v.pdf. 

[22] L. A. Houghton, W. R. Parnell, C. D. Thomson, T. J. Green, and R. S. Gibson, “Serum Zinc Is a Major Predictor of Anemia and 

Mediates the Effect of Selenium on Hemoglobin in School-Aged Children in a Nationally Representative Survey in New 
Zealand,” J. Nutr., vol. 146, no. 9, pp. 1670–1676, Sep. 2016, doi: 10.3945/jn.116.235127. 

[23] M. D. Mandal and S. Mandal, “Honey: its medicinal property and antibacterial activity,” Asian Pac. J. Trop. Biomed., vol. 1, no. 

2, pp. 154–160, Apr. 2011, doi: 10.1016/S2221-1691(11)60016-6. 
[24] I. Lestari, H. Frilasari, and A. E. Lestari, “Effectiveness of Honey in Increasing Hemoglobin Levels of Mothers Post Sectio 

Caesarea,” Heal. Notions, vol. 3, no. 7, 2019, doi: https://doi.org/10.33846/hn30707. 

[25] Y. Wada, Y. Takeda, and M. Kuwahata, “Potential Role of Amino Acid/Protein Nutrition and Exercise in Serum Albumin Redox 
State,” Nutrients, vol. 10, no. 1, p. 17, Dec. 2017, doi: 10.3390/nu10010017. 

[26] World Health Organization (WHO), “WHO Definition of Malnutrition,” Public Health Nigeria. 2020, [Online]. Available: 

https://www.publichealth.com.ng/who-definition-of-malnutrition/. 
[27] J. Saunders and T. Smith, “Malnutrition: causes and consequences,” Clin. Med. (Northfield. Il)., vol. 10, no. 6, pp. 624–627, Dec. 

2010, doi: 10.7861/clinmedicine.10-6-624. 

[28] T. Eteraf-Oskouei and M. Najafi, “Traditional and Modern Uses of Natural Honey in Human Diseases: A Review,” Iran J Basic 
Med Sci., vol. 16, no. 6, pp. 731–742, 2013, [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3758027/. 

[29] V. W. Rodwell, D. A. Bender, K. M. Botham, P. J. Kennelly, and P. A. Weil, Harper’s Illustrated Biochemistry, 30th ed. 

McGraw-Hill, 2015. 
[30] B. Lönnerdal, “Dietary Factors Influencing Zinc Absorption,” J. Nutr., vol. 130, no. 5, pp. 1378S-1383S, May 2000, doi: 

10.1093/jn/130.5.1378S. 

[31] M. Maares and H. Haase, “A Guide to Human Zinc Absorption: General Overview and Recent Advances of In Vitro Intestinal 
Models,” Nutrients, vol. 12, no. 3, p. 762, Mar. 2020, doi: 10.3390/nu12030762. 

[32] R. Tsutsumi et al., “Albumin-normalized serum zinc: a clinically useful parameter for detecting taste impairment in patients 

undergoing dialysis,” Nutr. Res., vol. 34, no. 1, pp. 11–16, Jan. 2014, doi: 10.1016/j.nutres.2013.10.009. 

 



Int J Adv Appl Sci  ISSN: 2252-8814  

 

The combined effect of zinc and honey to increase hemoglobin and albumin levels … (Endang Sri Sunarsih) 

305 

[33] J.-T. Gau, C. Ebersbacher, and T.-C. Kao, “Serum Zinc Concentrations of Adults in an Outpatient Clinic and Risk Factors 
Associated With Zinc Deficiency,” J. Osteopath. Med., vol. 120, no. 11, pp. 796–805, Nov. 2020, doi: 10.7556/jaoa.2020.138. 

[34] S. S. Gropper and J. L. Smith, Advanced Nutrition and Human Metabolism, 6th ed. Cengage Learning, 2012. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Endang Sri Sunarsih     is Dr (Doctor) degree from Faculty of Pharmacy and 

Master of Health (M.Kes), and Pharmacist (Apt) from University of Gadjah Mada, Indonesia. 

Her research is related to Pharmacology, Nutrition and Clinical Biochemistry, Pharmacy, 

Tradicional Medicine, Natural Ingredients Medicine. She is Lecturer at the Faculty of 

Medicine, University of Diponegoro. She can be contacted at email: endss2007@yahoo.co.id 

  

 

Yoga Adhi Dana     obtained a Master of Public Health (M.P.H) in public health 

with a concentration in Health Nutrition from a master program in Public Health, Gadjah 

Mada University in 2019. He obtained a Bachelor of Public Health (SKM) in 2016 from the 

Faculty of Public Health, University of Diponegoro. Currently working in an educational 

institution as a teacher at the Kudus Polytechnic. His research fields are: Community 

Nutrition, Clinical Nutrition, Health Promotion, and Human Resources. He can be contacted at 

email: yogadana22@gmail.com. 

  

 

Charisha Mahda Kumala     Obtained a Master of Occupational Safety and Health 

(M.K.K.K) in public health faculty, University of Indonesia in 2021. She obtained a Bachelor 

of Public Health (SKM) in 2016 from faculty of public health, University of Diponegoro. 

Currently working as lecture in Politeknik Rukun Abdi Luhur, Kudus. Her consent is SMK3 

(Management System Occupational Safety and Health), Electrical Safety, Epidemology OSH, 

Policy of OSH. He can be contacted at email: charisha.mahda12@gmail.com. 

 

 

https://scholar.google.co.id/citations?user=NxwmVe4AAAAJ&hl=en
https://scholar.google.co.id/citations?hl=en&user=hhbftQEAAAAJ

