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Living things have a fluid that flows throughout the body, namely blood. Blood 

contains blood cells as well as a fluid called blood plasma. Plasma is a mixture 

of blood with anticoagulants. Plasma protein levels are influenced by body 

weight, age, growth, etc. Weight in particular, is closely related to obesity. This 

study aimed to determine the blood plasma protein levels of obese white rats 

given a mixture of glucomannan porang tubers and moringa leaf extract. This 

research method uses true experimental which is prepared with a Complete 

Randomized Design (RAL) in the form of posttest Only Control Design. The 

data obtained were analyzed using One Way ANOVA SPSS version 20 

followed by the Kruskal willis test. The results of this study showed plasma 

protein levels between groups, namely (P1) 1358.6; (P2) 1356.6; (P3)1356.6; 

(P4)1353.6; (P5)1356; (P6)1359; (P7)1357.6; (P8)1360 from the above results 

it can be concluded that the blood plasma protein levels of obese white rats 

treated with a mixture of glucomannan and Moringa leaf extract were the 

highest at 1360 g / dL and the lowest plasma protein levels of 1353.6 g / dL. 

 

1. INTRODUCTION 

Living beings have body fluids formed from living tissues and flow throughout the body 

through a network of vessels, the fluid is called blood. The total blood volume in the adult 

human body is about 3.6 L for women and 4.5 L for men. In the blood contains blood cells and 

a fluid called blood plasma which contains various nutrients and other substances about 55% 

of blood is a component of fluid or plasma, the remaining 45% is a component of blood cells; 

and the most blood cells are red blood cells or erythrocytes which account for 41% (Firani, 

2018). Blood consists of two parts, namely blood plasma and blood cells. Blood cells are of 

three types, namely erythrocytes, leukocytes and platelets. The overall blood volume is one-

twelfth of body weight or about five liters. About 55% is blood plasma, while the remaining 

45% consists of blood cells (Fauzi et al ., 2019). 

Plasma is a mixture of blood with anticoagulants. Anticoagulants are materials used to 

prevent blood clots. The most commonly used anticoagulants include EDTA, heparin, sodium 

citrate, ammonium oxalate, and calcium oxalate. Chemical tests, especially blood glucose tests, 

rarely even almost never use EDTA plasma specimens (Nur Ramadhani et al., 2019). Factors 

that affect blood plasma protein levels include weight, age, growth, hormonal, sex, pregnancy, 

lactation, nutrition, stress, and fluid loss. The biochemical concentration of blood plasma 

fluctuates with temperature and humidity fluctuations described in THI values. The decrease 

in triglyceride levels along with the increase in temperature and THI, indicates an increase in 

the catabolism of triglycerides into glycerol and fatty acids, so that these micronutires can be 
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involved in gluconeogenesis through the glyceraldehyde 3-phosphate pathway (Mushawwir et 

al., 2020).  

Weight in particular, is closely related to obesity. Obesity and overweight are abnormal 

conditions of the body characterized by increasing excessive fat in the body. Excessive fat is 

generally stored in the subcutaneous tissue, around the organ, and sometimes infiltrated into 

the organ. Excessive accumulation of body fat results in various health problems. Low physical 

activity and consumption of foods high in simple sugars, fats, and proteins also have a role in 

the incidence of obesity (Suha & Rosyada, 2022). Excess body weight also affects differences 

in components in the body, there are significant differences in plasma chemerin levels in the 

obese group compared to non-obese. There was a significant difference in plasma chemerin 

levels in the group of obese with insulin resistance compared to non-insulin resistant obesity. 

There was a weak correlation of chemerin with HOMA-IR values in the obese group. There 

was a weak correlation of chemerin with HOMA-IR values in the insulin resistant obesity 

group (Dioni et al., 2020). 

Obesity so far can be treated by improving a healthy diet by applying the principle of 

balanced nutrition to meet the Daily Value (RDA) both in meeting the needs of micronutrients 

and macronutrients and, doing physical activity, especially exercising is also one of the things 

that is often done to deal with obesity (Ardiani et al., 2021). But in addition to these two things, 

obesity can be treated with a diet using both generic and herbal drugs. Especially herbal 

medicines are often an option because they are considered more natural and safe for the body. 

One of the natural ingredients that can be used as an alternative to overcome obesity is porang 

tubers and moringa leaves. 

Porang plant (Amorphophallus muelleri Blume) is one of the plants included in the family 

Araceae (taro-talasan) and belongs to the genus amorphophallus. The main content of porang 

plants is glucomannan found in tubers. Glucomannan is a hydrocolloid that has the ability to 

thicken and form gels so that it is widely used in various industries such as the food, chemical, 

biotechnology and pharmaceutical industries. The glucomannan content from the extraction 

contained in porang tubers is 38.5357±0.5014% (Wardani et al., 2021). Glucomannan can be 

used as a functional food provider of nutrients that provide satiety, because in it there is one of 

the active ingredients contained in porang and can be used by dissolving it in water. 

Glucomannan also has a role in decreasing and inhibiting blood lipids, inhibiting cancer, 

overcoming constipation, and reducing people with obesity (obesity) (Alamsyah, 2019). 

While Moringa leaves (Moringa oleifera L), known to contain alkaloid compounds, 

saponins, phytosterols, tannins, polypheno, phenolics, and flavonoids that act as antioxidants. 

Moringa leaves are also known to contain Vitamin C 120 mg per 100gr. Moringa plant activity 

at a dose of 75 mg / kg is known to reduce total blood cholesterol levels of rats by 47.5%. The 

results of research that have been conducted can be concluded a significant decrease from the 

administration of Moringa leaf powder to blood glucose and cholesterol levels so as to improve 

lipid profiles by reducing cholesterol levels of obese individuals (Oktavisa et al.,  2022). Based 

on research (Nahar et al., 2016) Moringa oleifera powder is useful as anti-obesity that can 

manage weight gain and administration of a single dose of Moringa leaf powder 50 mg / day / 

rat can reduce food intake and body mass index in obese control group rats, while the dose of 

50 mg / day / rat for a day twice can result in a significant decrease in body mass index of obese 

control group rats. 

Cholesterol testing at the laboratory level usually uses white rats (Rattus norvegicus). The 

white rat used in this study is a type of wistar strain with a characteristic wide head and ears, 

and a tail that is less than the length of its body (Wahyuni, 2022). White rats are test animals 

that are often used in obesity reduction research because white rats have more advantages 

compared to other test animals such as easy to handle, can be obtained in large quantities but 

the price is not too expensive, and has valid repeat results (Lahamendu et al., 2019). White rats 
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(Rattus norvegicus) are often used as food trials and food deficiencies in all types of animals 

including humans (Rejeki et al., 2018). 

Porang has a relatively high glucomannan content of 50.84 – 70.70%, starch content 76.5%, 

protein 9.20%, fat 0.20%, fiber content 25 (Wigoeno et al., 2013). While according to (Nissa 

& Madjid, 2016) Giving a dose of 200 mg/kg body weight glucomannan in white rats induced 

with a high-fat diet was very effective in losing body weight and appetite of white rats. The 

yield of 70% ethanol extract of Moringa leaves is 357.85 g and the yield is 0.30% of the dry 

weight of simplisia 1180 g, while the yield of glucomannan porang tubers is 0.30% with 

purification results of 325.21 g from the dry weight of simplisia 2,500 g, flavonoid levels of 

ethanol extract 70% Moringa leaves maximum absorbance wave 420 nm, phenol content of 

ethanol extract 70% Moringa leaves maximum absorbance wave 730 nm,  And the content in 

100 g of glucomannan porang tubers has crude fiber 5.61%, soluble food fiber 10.32%, 

insoluble food fiber 9.53% and total dietary fiber 18.85%  (Wati et al ., 2022). 

 

2. MATERIALS AND METHODS 

1.1. Place and time of study 

This research will be carried out at the Biology Education Laboratory, Faculty of Teacher 

Training and Education, University of Muhammadiyah Surakarta, Jl. A.Yani Tromol Post 1 

Pabelan Kartasura Sukoharjo from October 2022 to September 2023 from taking the title to 

drawing conclusions. 

 

1.2. Research tools and materials 

The tools used in this study include (1) scales, (2) porang cutting tools, (3) flour selep 

machines, (4) sieves (40, 60 and 100 mesh), (5) ovens, (6) baking sheets, (7) centrifugation, 

(8) blenders, (9) matching vessels, (10) filter paper, (11) rotary evaporators, (12)digital scales, 

(13) rat cages, (14) oral sondes, (15) spaits, (16) freeze dryers, (17) centrifuges,  

(18)refectometer, (19)pipt drop, and (20)purple microtube. While the materials used include 

(1) porang tubers, (2) moringa leaves, (3) 24 white rats, (4) dreagendroff reagents, (5) iron (III) 

Chloride 1%, (6) HCl, (7) Magnesium powder, (8) ethanol 70%, (9) ethanol 50%, (10) aquades, 

(11) salt, (12) Comfeed BR-1, (13) high fat diet feed (Comfeed BR-1 (70%), duck egg yolk 

(5%), Beef oil (20%)),  and (14) white rat blood. 

 

1.3. Research design 

This study used  a true experimental  method prepared with a Complete Randomized Design 

(RAL) in the form of Posttest only control design using 8 treatment groups, namely: 

Group 1: Control group with normal feed.  

Group 2: Control group with high-fat diet feed 

Group 3: Treatment group of high-fat diet feed + glucomannan and Moringa leaf extract 

100 mg/kgBB (Nissa & Madjid, 2016) : 100 mg/kgBB. 

Group 4: Treatment group of high-fat diet feed + glucomannan and Moringa leaf extract 

120 mg / kg BB : 80 mg / KgBB. 

Group 5: High fat diet feed treatment group + glucomannan and Moringa leaf extract, 80 

mg/kgBB: 120 mg/kgBB. 

Group 6: Treatment group of high-fat diet feed + glucomannan and Moringa leaf extract 

50 mg/kgBB (Nugraheni et al., n.d.) : 50 mg/kgBB (Nahar, Faisal, Iqbal, et al., 

2016) 
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Group 7: Treatment group of high-fat diet feed + glucomannan and Moringa leaf extract 

60 mg / kg BB : 40 mg / kg BB. 

Group 8: Treatment group of high-fat diet feed + glucomannan and Moringa leaf extract 

40 mg/kgBB: 60 mg/kgBB. 

 

1.4. Population and sample  

The population of plasma level test animals used was 8 white rats of wistar  strain (Rattus 

norvegicus), while  the sample used white rats of wistar strain (Rattus norvegicus) from the 

results of random sampling with criteria: male sex, age 2 months, weight 200 grams. 

 

1.5. Data analysis  

The results of mouse blood plasma measurements were analyzed statistically using One 

Way Analysis of Variance (ANOVA) SPSS version 20 followed by the Willis crucial test.  

 

3. RESULTS AND DISCUSSION  

 Normal standards of protein levels in rat blood serum according to (Sammad & Santoso, 

2017) is 6-8 g/dl. Significant differences in plasma chemerin levels in the obese group 

compared to non-obese. There was a significant difference in plasma chemerin levels in the 

group of obese with insulin resistance compared to non-insulin resistant obesity. There was a 

weak correlation of chemerin with HOMA-IR values in the obese group. There was a weak 

correlation of chemerin with HOMA-IR values in the insulin resistant obesity group (Dioni et 

al., 2020). Based on the results of blood plasma protein levels in the treatment group can be 

seen in the following table: 

 

 

Figure 1.  Results of plasma protein levels 

 

Based on the results of the study, blood plasma protein levels of obese rats in the P1 

treatment group of the control group with normal feed showed plasma protein levels of 1358.6 

g / dL, in the P2 treatment group of the control group with high-fat diet feed showed plasma 

protein  levels of 1356.6 g / dL, in the P3 treatment  group of the control group with high-fat 

diet feed + glucomannan and Moringa leaf extract 100 mg / kg BB:  100  mg / kg BB showed 
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plasma protein levels of 1356.6 g / dL, in the control group P4 treatment group with high-fat 

diet feed + glucomannan and Moringa leaf extract 120 mg / kg BB: 80 mg / KgBB showed  

plasma protein  levels  of 1353.6 g /dL, in the control group P5 treatment group with  high-fat 

diet feed + glucomannan and Moringa leaf extract,  80 mg/kgBB: 120 mg/kgBB showed plasma 

protein levels of 1356 g/dL, in the P6 treatment group control group with high-fat diet feed + 

glucomannan and moringa leaf extract 50 mg/kgBB: 50 mg/kgBB showed  plasma protein 

levels  of 1359 g/dL, in the P7 treatment group control group with high-fat diet feed + 

glucomannan and moringa leaf extract 60 mg/kgBB:   40 mg/kgBB showed plasma protein 

levels of  1357.6 g/dL, in the control group P8 treatment group with high-fat + glucomannan 

diet feed and moringa leaf extract 40 mg/kgBB: 60 mg/kgBB  showed  plasma protein levels  

of 1360 g/dL.  

The  highest plasma protein levels were found in the P8 treatment group, which was 1360 g 

/ dL with a dose of Glucomannan 40: Moringa 60 (mg / kg BB) while the lowest plasma protein 

value was found in the P4 treatment group which was 1353.6 g / dL with a dose of 

Glucomannan 120: Moringa 80 (mg / kg BB), rat plasma protein levels that were close to 

normal levels at the lowest results or P4 treatment was due to normal standards of plasma 

protein levels of 6-8 g / dL. Obesity affects the increase in plasma protein levels in rats because 

there is a relationship between the incidence of obesity and protein consumption so that it will 

automatically affect plasma protein levels in the blood (Halim et al., 2022). The unnatural 

difference in normal plasma protein levels with the results in the treatment group was caused 

by several factors, one of which was when the blood serum separation process used centrifuges 

that were too long so as to make the serum too thin and increase the value on the refactometer. 

In addition, the increase in blood plasma protein levels is also caused by the use of EDTA 

plasma as in research (Munabari et al., 2022) regarding the effect of using serum specimens 

and EDTA plasma on total protein levels found that there is a marked difference in protein 

levels using EDTA plasma higher than serum. 

Then, to determine the effect of a mixture of glucomannan porang tubers and Moringa leaf 

extract on blood plasma protein levels between the control and treatment groups, statistical 

tests were carried out which can be seen in the following table. Based on the results of the 

normality test, the significance value is 0.000 (P < 0.05), then the data is said to be abnormal 

and a follow-up test is carried out, namely the homogeneity test with the following results. The 

results obtained from the homogeneity test are 0.000 (P < 0.05), then the data is declared 

inhomogeneous. Because the data is not homogeneous, further tests are carried out using the 

crucial willis test with the results listed in the following table: 

 

Table 2.  Statistical test results of plasma protein levels (Tests of Normality and Homogeneity of 

Variance) 

Treatments 

Kolmogorov-

Smirnova 
  Shapiro-Wilk    

Statistic df Sig. Statistic f Sig.  

P1 .385 3 . .750  .000  

P2 .385 3 . .750  .000  

P3 .385 3 . .750  .000  

P4 .385 3 . .750  .000  

P5 . 3 . .  .  

P6 . 3 . .  .  

P7 .385 3 . .750  .000  

P8 . 3 . .  .  
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Treatments 

Kolmogorov-

Smirnova 
  Shapiro-Wilk    

Statistic df Sig. Statistic f Sig.  

  

  
Levene 

Statistic 
 df1 df2 Sig. 

 Based on Mean 10.286  7 16 .000 

 
Based on 

Median 
.643  7 16 .715 

 

Based on 

Median and 

with adjusted df 

.643  7 4.946 .713 

 
Based on 

trimmed mean 
8.102   16 .000 

 

Table 4.  Test results of Kruskal-Wallis of plasma protein levels  

Test Statisticsa,b  

 plasma darah 

Kruskal-Wallis H 14.612 

df 7 

Asymp. Sig. .041 

a. Kruskal Wallis Test  

b. Grouping Variable: Kelompok Perlakuan  

 

When viewed from the results of the Willis crucial test above, the significance value shows 

a number of 0.041 (P < 0.05) which means there is no difference between the treatment and 

control groups. 

The statistical test carried out is a normality test with the aim of finding out whether the data 

is normally distributed or not. The results show a significance value of 0.000 (P < 0.05), then 

the data is said to be abnormal and a follow-up test is carried out, namely a homogeneity test 

with the aim of knowing that two or more groups of data samples are taken from populations 

that have the same variance. The homogeneity test results show a significance number of 0.000 

(P < 0.05), so the data is declared inhomogeneous. Because the data is not homogeneous, 

further tests are carried out using the Willis crucial test.  The results of the crucial willis test 

above, the significance value showed a number of 0.041 (P < 0.05) which means there is no 

difference between the treatment and control groups.  

Porang flour can lose weight and reduce food intake in obese rats (Nissa & Madjid, 2016), 

So it is possible to reduce protein levels in the blood plasma of mice. The administration of 

bidara leaf extract was significantly different (P<0.05) on total plasma protein levels, but not 

significantly different (P>0.05) on albumin levels and Padjadjaran quail blood plasma globulin. 

Giving bidara leaf extract at a dose of 0.2% in the ration was able to increase the total blood 

plasma protein levels of Padjadjaran quail optimally within the normal range (Andini, 2022). 

However, based on statistical tests, the blood plasma protein levels of obese white rats with a 

significant value of 0.041 (P < 0.05) showed that the administration of a mixture of 

glucomannan in porang tubers and Moringa leaf extract did not have a real effect on the 

difference in plasma protein levels between the treatment and control groups seen from the 

measurement results (P1) 1358.6 g / dL; (P2) 1356.6 g/dL; (P3)1356.6 g/dL; (P4)1353.6 g/dL; 

(P5)1356 g/dL; (P6)1359 g/dL; (P7)1357.6 g/dL; (P8)1360 g/dL which did not undergo 

significant changes with different dose administrations.  
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The administration of a mixture of glucomannan porang tubers and Moringa leaf extract 

which had no effect on differences in blood plasma protein levels in obese white rats was in 

line with research (Sammad & Santoso, 2017) to determine the effect of giving methanolic 

extract of Scurrulla atropurpurea (Bl) Dans on total protein levels and serum albumin of female 

rats for 28 days. It was found that at doses of 250 mg / kg body weight (BB), 500 mg / kg body 

weight and 1000 mg / kg body weight had no effect on the levels of Total Protein and Albumin 

serum rats. Similar results were also found in the study (Afifah, I., & Sopiany, 2017) which 

was done to determine the toxicity effect of the presence of alginate extracted from brown 

seaweed Turbinaria sp. due to the content of blood protein, albumin, and globulin from the 

blood serum of wistar rats. The study was conducted with Complete Randomized Design 

(CRD) with alginate concentration treatment of 0.5%; 0.75%; 1%, and negative control. The 

results showed that treatment of up to 1% of the concentration of alginate did not exert a toxic 

effect on the liver.  Both references support the results of this study that the mixture of 

glucomannan and Moringa leaf extract does not have a real effect or is not effective for 

reducing plasma protein levels.    

 

4. CONCLUSIONS 

Blood plasma protein levels of obese white rats treated with a mixture of glucomannan and 

Moringa leaf extract were the highest at 1360 g / dL and the lowest plasma protein levels at 

1353.6 g / dL. A mixture of glucomannan and moringa daum extract had no significant effect 

on the difference in plasma protein levels between the treatment and control groups. 
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