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 13 

Abstract 14 

Aim: The study aimed to evaluate the addition of binahong leaf powder in the 15 

quail rations on the production and eggs quality.  16 

Materials and methods: The research used 200 of 7-week-old quails and kept in 17 

20 wire cages with a body weight of 123.77 ± 0.72 g. The quails were treated as 18 

follows: ration without binahong leaf powder (T0), addition 2% of binahong leaf 19 

powder (T1), addition 4% of binahong leaf powder (T2) and addition 6% of 20 

binahong leaf powder (T3) in rations. The study used a completely randomized 21 

design (CRD). The parameters measured were egg production, weight and 22 

characteristic of eggs, the content of cholesterol, triglyceride, HDL, LDL and egg 23 

protein content of yolk.  24 

Results: The results showed that addition of binahong powder at 2 – 6% of ration 25 

did not significantly affect egg production, egg characteristic and protein, but 26 

significantly (P<0.05) affected the cholesterol, triglyceride, HDL and LDL 27 

content of yolk egg. The cholesterol, triglyceride and LDL decreased significantly 28 
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in 2% whereas HDL increased significantly at 4 and 6% of binahong leaf powder 29 

addition.  30 

Conclusion: In conclusion, addition of 2% of binahong in ration was enough to 31 

get healthy quail eggs with the low cholesterol, triglyceride and LDL. 32 

  33 

Keyword: binahong, cholesterol, HDL, LDL, triglyceride 34 

  35 
 36 
Introduction   37 

Quail egg contains high and complete nutrients, but also contains high 38 

cholesterol. Its cholesterol content is higher than that in chicken egg. The protein 39 

content in quail egg is about 13.30% [1] while the cholesterol content in yolk of 40 

egg quail is 6.79 mg/dl. In addition, the cholesterol content in chicken egg yolk is 41 

4.03 mg/dl [2]. It has been known that overconsumption of cholesterol will 42 

increase blood cholesterol level, leading to vulnerability to heart disease. This 43 

makes some people afraid of consuming quail egg. Catapano and Wiklund [3] 44 

stated that blood cholesterol, particularly low-density lipoprotein (LDL)-45 

cholesterol, has positive correlation with the occurrence of atherosclerosis.  46 

Previous study showed that consumption of high-density lipoprotein (HDL) 47 

derived from quail egg increases blood serum HDL and decrease atherosclerotic 48 

plaques of rabbit. Thus, it was concluded that egg HDL may be used as an anti-49 

atherosclerotic for patient with Cardiovascular Disease/CVD in human [4]. Any 50 

attempt to obtain quail egg with low cholesterol and high HDL needs to be carried 51 

out. 52 
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 Binahong (Anredera cordifolia) is a wild plant with rapid growth rate 53 

which requires no complicated cultivation, and thereby the availability is very 54 

abundant. Sutrisno et al. [5] and Leliqia et al. [6] revealed that the leaf of 55 

binahong contains bioactive compounds, such as   flavonoid, tannin, saponin, 56 

phenol and steroid, while Astuti et al. [7] reported   that the leaf of binahong also 57 

contains terpenoid which may potentially increase pancreas insulin secretion. 58 

Morever, Hasbullah [8] documented that binahong leaf exhibited hypolepidemic 59 

properties. With regard particularly to flavonoid, Kamboh et al. [9]   showed that 60 

supplementation of bioflavonoid   increased antioxidant and enzyme activity and 61 

decreased total cholesterol and triglyceride of serum and breast meat of broiler. 62 

The study by Quyang et al. [10]   showed that supplementation of 15 mg/kg of 63 

alfalfa flavonoid increased HDL and decreases cholesterol, triglyceride, serum 64 

LDL and percentage of abdominal fat of broiler. In respect to saponin, feeding 65 

such component has been reported to decrease cholesterol synthesis, insulin and 66 

blood triglyceride and increase blood HDL. Saponin also   decreased the content 67 

of cholesterol in broiler meat [11] and   protein digestibility [12].   68 

The present study aimed to evaluate the effect of addition of binahong leaf 69 

powder in the rations on the content of cholesterol, triglyceride, HDL, LDL and 70 

protein of quail eggs.   71 

 72 

Materials and Methods  73 

Ethical approvals 74 
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 The procedure of using quail in this study has been approved by the 75 

animal ethics committee in the Faculty of Animal Sciences Diponegoro 76 

University, Semarang, Indonesia.  77 

Materials 78 

 The study used 200   of 7-week old female quails with average body weight 79 

of 123.77 ± 0.72 g (means ± SD). The quails were kept in 20 units of wire cage, 80 

with cage size of 90 cm × 35 cm × 25 cm for 10 quails. The feed consisted of 81 

yellow corn, rice bran, pollard, poultry meat meal (PMM), soybean meal, CaCO3, 82 

salt, premix and   binahong leaf powder.   83 

Methods  84 

This present research was arranged according to a Completely 85 

Randomized Design (CRD) with 4 treatments and 5 repetitions (10 quails each).   86 

The treatments groups included   T0: control ration (without binahong leaf 87 

powder), T1: control ration + 2% of binahong leaf powder, T2: control ration + 88 

4% of binahong leaf powder and T3: control ration + 6% of binahong leaf powder 89 

in ration. The composition of the control   ration and nutrient content of ration are 90 

presented in Table 1 and 2.  91 

Recording of egg production was carried out every day during the 92 

research and using the formula: (number of eggs / number of chickens) × 100%. 93 

Egg weight and egg characteristic were measured every 3 days at the end of the 94 

week. Data of cholesterol, triglyceride, HLD, LDH and egg yolk protein were 95 

collected out by sampling 1 egg per experimental unit at the end of the study. 96 

Analysis of cholesterol and triglyceride was conducted based on cholesterol p-97 
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amino phenazone method (CHOD-PAP), HDL and LDL analysis using enzymatic 98 

colorimetric method [13] and yolk protein analysis were using the Kjedahl 99 

method [14].  100 

 101 

Result and Discussion 102 

The Effect Addition of Binahong Leaf Powder on Egg Production 103 

The results showed that addition of 2 - 6% of binahong leaf   powder rich 104 

in flavonoid and saponin did not significantly influence the egg production of 105 

quail at 8 - 14 weeks of age (Table 3).  This finding was   similar with that of 106 

reported by Kusumanti and Murwani [15] showing that supplementation of 107 

binahong leaves powder did not significantly affect the egg production of laying 108 

hens. In line with this Iskender et al. [16] showed that flavonoids had no 109 

significant effect on egg production.  In contrast, supplementation of quertecin 110 

flavonoid [17] and saponins derived of karaya increased egg production of laying 111 

hens [18]. These inconsistent data may be due to the differences in the level of 112 

flavonoid and saponin used in the study as well as the condition of the study. 113 

 114 

The Effect of Binahong Leaf Powder on Egg Characteristic 115 

Addition   of binahong leaf powder did not significantly affect the 116 

characteristic of egg including egg weight, yolk weight, albumen weight and 117 

eggshell weight (Table 4). It has previously been hypothesized that the bioactive 118 

component of binahong leaf may positively affect the egg characteristic. 119 

However, data from this present study revealed differently. According to Leke et 120 

al. [19] flavonoid of papaya seeds increased egg quality (egg yolk, albumen and 121 
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egg shell weight) of the Indonesian local   hens. Moreover, Afrose et al.  [18]   122 

reported that supplementation of 25, 50 or 75mg/kg of karaya saponin   increased 123 

egg weight, yolk egg weight and albumen weight of laying hens, while Ayasan et 124 

al.  [20] reported that supplementation of Yucca schidigera powder equal to 120 125 

ppm saponin   increased egg weight but did not affect the eggshell weight.  In 126 

accordance to our data, supplementation of 0.2-0.6g/kg flavonoid   did not 127 

significantly influence egg quality in the study of [17].   Also, supplementation of 128 

flavonoid did not significantly influence eggshell weight as reported by Iskender 129 

et al. [16]. The differences in the nature and levels of bioactive compounds, the 130 

nutritional values of rations and the conditions of study may be responsibility for 131 

the above divergent result.  132 

 133 
Cholesterol, triglyceride, HDL, LDL and protein content of Yolk 134 

The data on cholesterol, triglyceride, HDL, LDL and yolk protein content 135 

due to binahong leaf powder supplementation are shown in Table 5. Addition of 136 

2% of binahong leaf powder (P<0.05) decreased the level of cholesterol in the 137 

yolk of quail eggs. It seemed that flavonoid and saponin in the binahong leaf 138 

powder could inhibit cholesterol absorption, and hence the cholesterol deposition 139 

could be reduced [21,22,23].  This was confirmed by Lien et al.  [24] that 140 

consumption of flavonoid increased the excretion of cholesterol through excreta. 141 

In addition, flavonoid may increase the reverse cholesterol transport (RCT) 142 

resulting in high cholesterol excretion and thus lower cholesterol level in yolk. It 143 

should, however, be noted that binahong leaf powder addition   did not affect the 144 

cholesterol level, when supplemented on the level of 4 and 6%.  145 
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Table 5 showed that addition   of binahong leaf powder decreased the 146 

triglyceride content of quail yolk egg. In line with our data, supplementation of 147 

flavonoid extracted from the root of Scutellaria baicalensis Georgi decreased 148 

triglyceride the serum of broiler [25]. Likewise, Kamboh and Zhu [21] and Ouyang 149 

et al.  [10] reported that consumption of flavonoids decreased the level of   150 

triglyceride the serum and meat of broiler. According to Hsu and Yen [26] and 151 

Nagai et al. [27], flavonoid may inhibit the intracellular triglyceride   synthesis, in 152 

the liver resulted in lower triglyceride deposition in quail egg yolk. In addition, 153 

flavonoid content in the binahong leaf powder may increase the expression of 154 

peroxisome proliferator-activated receptor α (PPARα) in the liver involving in 155 

lipid metabolism especially fatty acid oxidation [28,10].  156 

 It was apparent from the study that the content of yolk HDL increased 157 

(P<0.05) with the increased level of binahong leaf powder in the quail rations. In 158 

agreement to our finding, Afrose et al. [29] documented that saponin increased 159 

HDL content in broiler meat. Supplementation of   karaya saponin also increased 160 

HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that 161 

supplementation of   saponin extract increased HDL of blood, liver, kidney and 162 

heart tissues of white mouse. Kamboh and Zhu [21] reported that flavonoid 163 

increased HDL of serum dan HDL deposition in breast meat of broiler. The 164 

mechanism by which binahong leaf meal increased HDL concentration in quail 165 

egg yolk di not definitely know, but the role of binahong leaf powder in the 166 

reverse cholesterol transport (RCT) mechanism seemed to be attributable to the 167 

increased HDL content quail yolk.  Millar et al. [23] and Marques et al. [32] 168 
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reported that the increased RCT mechanism due to binahong leaf powder 169 

supplementation was accompanied by the increased level of HDL. This seemed to 170 

be related to the contribution of HDL to RCT. 171 

Table 5 showed that treatment with binahong leaf powder decreased the 172 

level of LDL in the quail egg yolk. Similar to this, Afrose et al. [30] reported that 173 

saponin decreased LDL content of quail egg.  Likewise, Chaudhary et al. [33] 174 

stated that saponin potentially decreased the LDL of meat. Also, supplementation 175 

of   saponin extract decreased LDL of blood, liver, kidney and heart tissues of 176 

white mouse [31]. In addition to saponin, flavonoid has been reported to 177 

decreased the LDL level in the blood of broiler [21, 10, 25]. Furthermore, Zhou et 178 

al. [25] stated that the flavonoid supplementation also decreased the LDL content 179 

of the breast meat of broiler. Binahong leaf contains saponin which works by 180 

binding bile acid and forming large mixed-micelle, thus existing cholesterol in 181 

micelle cannot be absorbed by microvilli on the surface of intestinal epithelial 182 

cells, causing a decrease of total and LDL-cholesterol [34]. Saponin inhibited fat 183 

metabolism through inhibiting lipase enzyme secretion, and thus decreases 184 

cholesterol, LDL of blood [35] and increases HDL [36].  In respect to flavonoid, 185 

this active compound has been documented to reduce the activity of fatty acid 186 

synthase and thereby reduce the level of LDL in the animal tissues [10]. 187 

 Addition of 2-6% binahong leaf powder   did not significantly influence 188 

protein content of egg yolk. The study was in contrast to previous study. Iskender 189 

et al. [16] reported that supplementation of flavonoid (hesperidin, naringin or 190 

quercetin) increases egg protein. Ahmad et al. [37] documented that bioactive 191 
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compounds from Moringa Oleifera leaf meal increased protein of laying hen 192 

yolk. 193 

 In general, protein content in egg is derived from feed. In this study the 194 

inclusion of binahong leaf powder was accompanied by the decreased crude 195 

protein in ration. Hence the protein-increasing effect by binahong leaf powder 196 

seemed to be inhibited by lower protein content in the quail ration due to 197 

binahong leaf inclusion.  198 

 199 

Conclusion 200 

The addition of 2% binahong leaf powder is best for lowering cholesterol, 201 

triglyceride and LDL levels of egg quail.  202 
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Table 1.  431 

Feed Composition of the Control Ration  432 
Feed ingredients % 

Yellow corn 48.00 
Rice bran 6.00 
Pollard 16.00 
Poultry meat meal 14.00 
Soybean meal 10.00 
CaCO3 5.50 
Salt 0.25 
Premix 0.25 
Total 100.00 

 433 
Table 2.  434 
Nutrition Content of the Ration  435 

Nutrient contents 
Addition of   binahong leaf powder 

T0 (0%) T1(2%) T2(4%) T3 (6%) 
 ----------------------------%---------------------------- 
Energy Metabolic (kkal/kg)  2763.20 2694.12 2628.26 2565.40 
Protein (%) 19.77 19.35 18.95 18.56 
Fat (%) 4.66 4.58 4.51 4.43 
Crude fibre (%) 4.29 4.95 5.56 6.12 
Ca (%) 3.15 3.06 2.97 2.88 
P (%) 0.79 0.76 0.74 0.71 
Lysine (%) 0.96 0.93 0.89 0.86 
Methionine (%) 0.48 0.46 0.44 0.42 

 436 
 437 

 438 
439 
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Table 3.   440 
Egg Production on Addition of Binahong  Leaf  Powder in Quail Rations 441 

 442 

Age Addition of Binahong Leaf Powder 
p 

value 
 T0 (0%) T1(2%) T2(4%) T3 (6%)  

(weeks) ……………………………….…………..%......................................................  
8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49 
9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53 
10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57 
11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59 
12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67 
14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69 

 443 
 444 

445 
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Table 4.  446 
Influence of Addition of  Binahong Leaf Powder on Quail Eggs Characteristic 447 
 448 

Parameters 
Addition of Binahong Leaf Powder P 

value T0 (0%) T1(2%) T2(4%) T3 (6%) 
Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38 
Yolk Weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57 
Albumen Weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53 
Eggshell Weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32 
Yolk Weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51 
Albumen Weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73 
Eggshell Weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12 

 449 
 450 

451 
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Table 5.  452 
Influence of Addition of Binahong  Leaf Powder on Cholesterol, Triglyceride, 453 
HDL, LDL and Protein of Quail Egg Yolk  454 
 455 

Parameters 

Addition of Binahong Leaf Powder P 

value 
T0 (0%) T1(2%) T2(4%) T3 (6%) 

Yolk Cholesterol  

(mg/g) 

 56.15±5.04a  23.77±3.75 b  51.97±4.63 a  51.35±7.55 a <0.01 

Yolk Triglyceride  

(mg/g) 

 903.22±58.21 a 
 

608.62±22.46 c 778.34±53.59 b 
 

811.63±104.01 b 
 

<0.01 

Yolk HDL (mg/g) 36.86±1.32b 34.8b±1.58 b 48.62±1.67 a 47.52±1.58 a <0.01 

Yolk LDL (mg/g) 29.18 ±1.59 a 16.06b±0.33 b 17.09±0.37 b 16.28±0.36 b <0.01 

Protein of yolk (%) 30.16±2.78 30.37±.82 29.15±0.81 30.19±2.55 0.00 

 456 
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Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder 

to quail rations on the production and quality of eggs. 

Materials and Methods: The study involved the use of two hundred 7-week-old quails 

housed evenly in 20 wire cages with a body weight of 123.77±0.72 g. The quails were treated 

as follows: Ration without binahong leaf powder (T0), addition 2% of binahong leaf powder 

(T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder 

(T3). The study used a completely randomized design. The parameters measured were the 

production, weight, and characteristics of the eggs, as well as the cholesterol, triglyceride, 

high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg protein content in 

the yolk. 

Results: The addition of 2-6% binahong powder did not significantly affect egg production, 

egg characteristics, or egg protein content, but significantly (p<0.05) affected the cholesterol, 

triglyceride, HDL, and LDL contents in yolk. The cholesterol, triglyceride, and LDL contents 

decreased significantly in T1, whereas HDL increased significantly in T2 and T3. 

Conclusion: The addition of 2% binahong was enough to obtain healthy quail eggs with low 

levels of cholesterol, triglyceride, and LDL. 
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Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, 

triglyceride. 

<H1>Introduction 

Quail egg contains many high-quality nutrients but also high cholesterol [1]. The protein 

content in a quail egg is approximately 13.30% [1]. The cholesterol content in a quail egg is 

higher than in a chicken egg. The cholesterol content in the yolk of a quail egg is 6.79 mg/dl, 

whereas the cholesterol content in chicken egg yolk is 4.03 mg/dl [2]. Overconsumption of 

cholesterol increases the blood cholesterol level, which leads to heart disease; thus, some 

people are afraid of consuming quail egg. Catapano and Wiklund [3] stated that blood 

cholesterol, particularly low-density lipoprotein (LDL) cholesterol, has a positive correlation 

with the occurrence of atherosclerosis. The consumption of high-density lipoprotein (HDL) 

derived from quail egg increases the blood serum HDL level and decreases atherosclerotic 

plaques in rabbits. Thus, egg HDL may be used as an anti-atherosclerotic agent for patients 

with cardiovascular disease [4]. An attempt to obtain quail egg with low cholesterol and high 

HDL contents needs to be carried out. 

Binahong (Anredera cordifolia) is a wild plant with a rapid growth rate that requires no 

complicated cultivation; thus, binahong is abundant. Sutrisno et al. [5] and Leliqia et al. [6] Commented [A2]: Give citation to this sentence. Please give 
citation in continuous no. and amend the reference no. in the text as 
well as in reference section. 
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revealed that the leaf of binahong contains bioactive compounds, such as flavonoids, tannins, 

saponins, phenols, and steroids, and Astuti et al. [7] reported that the leaf also contains 

terpenoid, which may potentially increase pancreatic insulin secretion. Furthermore, 

Hasbullah [8] documented that binahong leaf exhibits hypolipidemic properties. Kamboh et 

al. [9] showed that supplementation with a bioflavonoid increases antioxidant and enzyme 

activities and decreases total cholesterol and triglyceride levels in the serum and breast meat 

of broiler. A study by Ouyang et al. [10] showed that supplementation with 15 mg/kg of 

alfalfa flavonoid increases HDL levels and decreases the levels of cholesterol, triglyceride, 

and serum LDL and the percentage of abdominal fat of broiler. Feeding saponin decreases 

cholesterol, insulin, and blood triglyceride and increases blood HDL synthesis. Saponin also 

decreases the contents of cholesterol [11] and protein digestibility [12] of broiler meat. 

The aim of this study was to evaluate the effect of the addition of binahong leaf powder to 

rations on the contents of cholesterol, triglyceride, HDL, LDL, and protein in quail eggs. 

<H1>Materials and Methods 

<H2>Ethical approval 

The procedure of using quail in this study has been approved by the Animal Ethics 

Committee in the Faculty of Animal Sciences, Diponegoro University, Semarang, Indonesia. 

Commented [A3]: There should be a paragraph prior to this 
stating the significance of your study.  



 

5 
 

<H2>Animals 

The study used two hundred 7-week-old female quails with an average body weight of 

123.77±0.72 g. The quails were housed in 20 wire cages. Each cage was 90 × 35 × 25 cm and 

housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal, 

soybean meal, CaCO3, salt, premix, and binahong leaf powder. 

<H2>Experimental design 

This study was arranged according to a completely randomized design with four treatments 

and five repetitions (10 quails per group per repetition). The treatment groups included T0, 

control ration (without binahong leaf powder); T1, control ration + 2% binahong leaf powder; 

T2, control ration + 4% binahong leaf powder; and T3, control ration + 6% binahong leaf 

powder in ration. The composition and nutrient content of the ration are presented in Tables-1 

and 2. 

<H2>Tests and procedures 

The recording of egg production was carried out every day during the study and the formula: 

Production = (number of eggs/number of chickens) × 100% was used. Egg weight and egg 

characteristics were measured every 3 days at the end of the week. The cholesterol, 

triglyceride, HDL, LDL, and protein contents in the egg yolk were collected by sampling one 

Commented [A4]: Please note that if you measure every 3 days, 
not all measurements will be at the end of the week. Please respecify 
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egg per experimental unit at the end of the study. The analyses of cholesterol and triglyceride 

contents were conducted based on the cholesterol p-aminophenazone method, HDL and LDL 

analysis was based on the enzymatic colorimetric method [13], and protein analysis was 

based on the Kjeldahl method [14]. 

<H2>Statistical analysis 

??? 

<H1>Results and Discussion 

<H2>Effect of the addition of binahong leaf powder on egg production 

The addition of 2-6% of binahong leaf powder, rich in flavonoids and saponins, did not 

significantly influence quail egg production at 8-14 weeks of age (Table-3). This result was 

similar to that reported by Kusumanti and Murwani [15], which showed that supplementation 

of binahong leaf powder does not significantly affect the egg production of laying hens. In 

line with this, Iskender et al. [16] showed that flavonoids have no significant effect on egg 

production. In contrast, supplementation with the quercetin flavonoid [17] and saponins 

derived from karaya increases the egg production of laying hens [18]. These inconsistencies 

may be caused by the differences in the levels of flavonoids and saponins used in the study, 

as well as the conditions of the study. 

Commented [A5]: Give citation to this sentence. Please give 
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<H2>Effect of binahong leaf powder on egg characteristics 

The addition of binahong leaf powder did not significantly affect the characteristics of the 

egg, including egg weight, yolk weight, albumen weight, and eggshell weight (Table-4). It 

has been hypothesized that the bioactive component of binahong leaf may positively affect 

the egg characteristics. However, this study revealed different results. According to Leke et 

al. [19], flavonoids of papaya seeds increase egg quality (egg yolk, albumen, and eggshell 

weight) of Indonesian hens. Moreover, Afrose et al. [18] reported that supplementation with 

25, 50, and 75 mg/kg of karaya saponin increases egg weight, yolk weight, and albumen 

weight of laying hens, whereas Ayasan et al. [20] reported that supplementation of Yucca 

schidigera powder, with 120 ppm of saponin, increases egg weight but does not affect the 

eggshell weight. As in our study, one study showed that supplementation with 0.2-0.6 g/kg of 

flavonoid does not significantly influence egg quality [17]. In addition, supplementation with 

flavonoids does not significantly influence eggshell weight, as reported by Iskender et al. 

[16]. The differences in the nature and levels of bioactive compounds, the nutritional values 

of rations, and the conditions of study may be responsible for these divergent results. 

<H2>Cholesterol, triglyceride, HDL, LDL, and protein contents in yolk 
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The data on cholesterol, triglyceride, HDL, LDL, and protein contents in yolk after binahong 

leaf powder supplementation are shown in Table-5. The addition of 2% of binahong leaf 

powder decreased the level of cholesterol in the yolk of quail eggs (p<0.05). Flavonoids and 

saponins in the binahong leaf powder may inhibit cholesterol absorption; hence, cholesterol 

deposition may be reduced [21-23]. This is supported by Lien et al. [24] who showed that the 

consumption of flavonoids increases the excretion of cholesterol. In addition, flavonoids may 

increase reverse cholesterol transport (RCT), resulting in high cholesterol excretion; thus, 

there will be a lower cholesterol level in yolk. However, 4 and 6% binahong leaf powder did 

not affect the cholesterol level. 

The addition of binahong leaf powder decreased the triglyceride content in quail yolk (Table-

5). As shown in our study, supplementation with a flavonoid extracted from the root of 

Scutellaria baicalensis Georgi decreases triglyceride content in the serum of broiler [25]. 

Likewise, Kamboh and Zhu [21] and Ouyang et al. [10] reported that the consumption of 

flavonoids decreases the level of triglyceride in the serum and meat of broiler. According to 

Hsu and Yen [26] and Nagai et al. [27], flavonoids may inhibit intracellular triglyceride 

synthesis in the liver, which results in lower triglyceride deposition in quail egg yolk. In 

addition, flavonoid content in binahong leaf powder may increase the expression of 



 

9 
 

peroxisome proliferator-activated receptor α in the liver, which is involved in lipid 

metabolism, especially fatty acid oxidation [10,28]. 

The content of yolk HDL increased with the increased concentration of binahong leaf powder 

in the quail rations (p<0.05). Similar to the result of our study, Afrose et al. [29] documented 

that saponins increase HDL content in broiler meat. Supplementation with karaya saponin 

also increases HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that 

supplementation with saponin extract increases the HDL content in the blood, liver, kidneys, 

and heart tissues of white mice. Kamboh and Zhu [21] reported that flavonoids increase the 

HDL content in serum and HDL deposition in the breast meat of broiler. The mechanism by 

which binahong leaf increased HDL concentration in quail egg yolk is not known; however, 

the role of binahong leaf powder in the RCT mechanism seems to be attributable to the 

increased HDL content in quail yolk. Millar et al. [23] and Marques et al. [32] reported that 

the increase in the RCT mechanism due to binahong leaf powder supplementation is 

accompanied by an increase in the level of HDL. Thus, this mechanism seems to be related to 

the contribution of HDL on RCT. 

Treatment with binahong leaf powder decreased the level of LDL in the quail egg yolk 

(Table-5). Afrose et al. [30] reported that saponins decrease the LDL content of quail egg. 
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Likewise, Chaudhary et al. [33] stated that saponins potentially decrease the LDL content of 

meat. In addition, supplementation with saponin extract decreases LDL content in the blood, 

liver, kidneys, and heart tissues of white mice [31]. Flavonoids have been reported to 

decrease the LDL level in the blood of broiler [10,21,25]. Furthermore, Zhou et al. [25] stated 

that flavonoid supplementation also decreases the LDL content of the breast meat of broiler. 

Binahong leaf extract contains saponins, which bind bile acid and form large mixed micelles. 

Cholesterol in the micelles cannot be absorbed by microvilli on the surface of intestinal 

epithelial cells, which causes a decrease in total and LDL cholesterol levels [34]. Saponins 

inhibit fat metabolism through the inhibition of lipase secretion and decrease cholesterol and 

LDL [35], but increase HDL [36], contents in the blood. Flavonoids are active compounds 

that reduce the activity of fatty acid synthase and reduce the level of LDL in animal tissues 

[10]. 

The addition of 2-6% binahong leaf powder did not significantly influence the protein content 

of egg yolk. This contrasted with a previous study. Iskender et al. [16] reported that 

supplementation with flavonoids (hesperidin, naringin, and quercetin) increases egg protein. 

Ahmad et al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts 

increase the protein content in yolk. 
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In general, the protein content in an egg is derived from the feed. In this study, the inclusion 

of binahong leaf powder was accompanied by the decreased crude protein in the ration. 

Hence, the protein-increasing effect by binahong leaf powder seemed to be inhibited by lower 

protein content in the quail ration due to the binahong leaf inclusion. 

<H1>Conclusion 

The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and 

LDL levels in quail egg. 
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Table-1: Feed composition of the control ration. 

Feed ingredients % 

Yellow corn 48.00 

Rice bran 6.00 

Pollard 16.00 

Poultry meat meal 14.00 

Soybean meal 10.00 

CaCO3 5.50 

Salt 0.25 

Premix 0.25 

Total 100.00 

 

  

Table-2: Nutrition content of the ration. 

Nutrient contents 

Addition of binahong leaf powder 

T0 (0%) T1 (2%) T2 (4%) T3 (6%) 
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Energy metabolic 

(kkal/kg)  

2763.20 2694.12 2628.26 2565.40 

Protein (%) 19.77 19.35 18.95 18.56 

Fat (%) 4.66 4.58 4.51 4.43 

Crude fiber (%) 4.29 4.95 5.56 6.12 

Ca (%) 3.15 3.06 2.97 2.88 

P (%) 0.79 0.76 0.74 0.71 

Lysine (%) 0.96 0.93 0.89 0.86 

Methionine (%) 0.48 0.46 0.44 0.42 

 

 

 

Table-3: Egg production on addition of binahong leaf powder in quail rations. 

Age 

(weeks) 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49 
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9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53 

10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57 

11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59 

12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67 

14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69 

 

 

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2(4%) T3 (6%) 

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38 

Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57 

Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53 

Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32 

Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51 

Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73 
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Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12 

 

 

Table-5: Influence of the addition of binahong leaf powder on cholesterol, triglyceride, HDL, 

LDL, and protein of quail egg yolk. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Yolk 

cholesterol 

(mg/g) 

56.15±5.04a 23.77±3.75b 51.97±4.63a 51.35±7.55a <0.0

1 

Yolk 

triglyceride 

(mg/g) 

903.22±58.21a 608.62±22.46

c 

778.34±53.59

b 

811.63±104.01

b 

<0.0

1 

Yolk HDL 

(mg/g) 36.86±1.32b 34.8b±1.58b 48.62±1.67a 47.52±1.58a 

<0.0

1 

Yolk LDL 29.18 ±1.59 a 16.06b±0.33b 17.09±0.37b 16.28±0.36b <0.0

Commented [s16]: Kindly provide significance value for “a”, 
“b”, “c” in the footnote. 
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(mg/g) 1 

Protein of yolk 

(%) 30.16±2.78 30.37±.82 29.15±0.81 30.19±2.55 

0.00 
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Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder 

to quail rations on the production and quality of eggs. 

Materials and Methods: The study involved the use of two hundred 7-week-old quails 

housed evenly in 20 wire cages with a body weight of 123.77±0.72 g. The quails were treated 

as follows: Ration without binahong leaf powder (T0), addition 2% of binahong leaf powder 

(T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder 

(T3). The study used a completely randomized design. The parameters measured were the 

production, weight, and characteristics of the eggs, as well as the cholesterol, triglyceride, 

high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg protein content in 

the yolk. 

Results: The addition of 2-6% binahong powder did not significantly affect egg production, 

egg characteristics, or egg protein content, but significantly (p<0.05) affected the cholesterol, 

triglyceride, HDL, and LDL contents in yolk. The cholesterol, triglyceride, and LDL contents 

decreased significantly in T1, whereas HDL increased significantly in T2 and T3. 

Conclusion: The addition of 2% binahong was enough to obtain healthy quail eggs with low 

levels of cholesterol, triglyceride, and LDL. 

Commented [A1]: The addition of this word clarifies 10 quails 
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Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, 

triglyceride. 

<H1>Introduction 

Quail egg contains many high-quality nutrients but also high cholesterol [1]. The protein 

content in a quail egg is approximately 13.30% [1]. The cholesterol content in a quail egg is 

higher than in a chicken egg. The cholesterol content in the yolk of a quail egg is 6.79 mg/dl, 

whereas the cholesterol content in chicken egg yolk is 4.03 mg/dl [2]. Overconsumption of 

cholesterol increases the blood cholesterol level, which leads to heart disease; thus, some 

people are afraid of consuming quail egg. Catapano and Wiklund [3] stated that blood 

cholesterol, particularly low-density lipoprotein (LDL) cholesterol, has a positive correlation 

with the occurrence of atherosclerosis. The consumption of high-density lipoprotein (HDL) 

derived from quail egg increases the blood serum HDL level and decreases atherosclerotic 

plaques in rabbits. Thus, egg HDL may be used as an anti-atherosclerotic agent for patients 

with cardiovascular disease [4]. An attempt to obtain quail egg with low cholesterol and high 

HDL contents needs to be carried out. 

Binahong (Anredera cordifolia) is a wild plant with a rapid growth rate that requires no 

complicated cultivation; thus, binahong is abundant. Sutrisno et al. [5] and Leliqia et al. [6] Commented [A2]: Give citation to this sentence. Please give 
citation in continuous no. and amend the reference no. in the text as 
well as in reference section. 
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revealed that the leaf of binahong contains bioactive compounds, such as flavonoids, tannins, 

saponins, phenols, and steroids, and Astuti et al. [7] reported that the leaf also contains 

terpenoid, which may potentially increase pancreatic insulin secretion. Furthermore, 

Hasbullah [8] documented that binahong leaf exhibits hypolipidemic properties. Kamboh et 

al. [9] showed that supplementation with a bioflavonoid increases antioxidant and enzyme 

activities and decreases total cholesterol and triglyceride levels in the serum and breast meat 

of broiler. A study by Ouyang et al. [10] showed that supplementation with 15 mg/kg of 

alfalfa flavonoid increases HDL levels and decreases the levels of cholesterol, triglyceride, 

and serum LDL and the percentage of abdominal fat of broiler. Feeding saponin decreases 

cholesterol, insulin, and blood triglyceride and increases blood HDL synthesis. Saponin also 

decreases the contents of cholesterol [11] and protein digestibility [12] of broiler meat. 

The aim of this study was to evaluate the effect of the addition of binahong leaf powder to 

rations on the contents of cholesterol, triglyceride, HDL, LDL, and protein in quail eggs. 

<H1>Materials and Methods 

<H2>Ethical approval 

The procedure of using quail in this study has been approved by the Animal Ethics 

Committee in the Faculty of Animal Sciences, Diponegoro University, Semarang, Indonesia. 

Commented [A3]: There should be a paragraph prior to this 
stating the significance of your study.  
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<H2>Animals 

The study used two hundred 7-week-old female quails with an average body weight of 

123.77±0.72 g. The quails were housed in 20 wire cages. Each cage was 90 × 35 × 25 cm and 

housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal, 

soybean meal, CaCO3, salt, premix, and binahong leaf powder. 

<H2>Experimental design 

This study was arranged according to a completely randomized design with four treatments 

and five repetitions (10 quails per group per repetition). The treatment groups included T0, 

control ration (without binahong leaf powder); T1, control ration + 2% binahong leaf powder; 

T2, control ration + 4% binahong leaf powder; and T3, control ration + 6% binahong leaf 

powder in ration. The composition and nutrient content of the ration are presented in Tables-1 

and 2. 

<H2>Tests and procedures 

The recording of egg production was carried out every day during the study and the formula: 

Production = (number of eggs/number of chickens) × 100% was used. Egg weight and egg 

characteristics were measured every 3 days at the end of the week. The cholesterol, 

triglyceride, HDL, LDL, and protein contents in the egg yolk were collected by sampling one 

Commented [A4]: Please note that if you measure every 3 days, 
not all measurements will be at the end of the week. Please respecify 
when these parameters were measured.  
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egg per experimental unit at the end of the study. The analyses of cholesterol and triglyceride 

contents were conducted based on the cholesterol p-aminophenazone method, HDL and LDL 

analysis was based on the enzymatic colorimetric method [13], and protein analysis was 

based on the Kjeldahl method [14]. 

<H2>Statistical analysis 

??? 

<H1>Results and Discussion 

<H2>Effect of the addition of binahong leaf powder on egg production 

The addition of 2-6% of binahong leaf powder, rich in flavonoids and saponins, did not 

significantly influence quail egg production at 8-14 weeks of age (Table-3). This result was 

similar to that reported by Kusumanti and Murwani [15], which showed that supplementation 

of binahong leaf powder does not significantly affect the egg production of laying hens. In 

line with this, Iskender et al. [16] showed that flavonoids have no significant effect on egg 

production. In contrast, supplementation with the quercetin flavonoid [17] and saponins 

derived from karaya increases the egg production of laying hens [18]. These inconsistencies 

may be caused by the differences in the levels of flavonoids and saponins used in the study, 

as well as the conditions of the study. 

Commented [A5]: Give citation to this sentence. Please give 
citation in continuous no. and amend the reference no. in the text as 
well as in reference section. 

Commented [s6]: Kindly provide text part. 
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<H2>Effect of binahong leaf powder on egg characteristics 

The addition of binahong leaf powder did not significantly affect the characteristics of the 

egg, including egg weight, yolk weight, albumen weight, and eggshell weight (Table-4). It 

has been hypothesized that the bioactive component of binahong leaf may positively affect 

the egg characteristics. However, this study revealed different results. According to Leke et 

al. [19], flavonoids of papaya seeds increase egg quality (egg yolk, albumen, and eggshell 

weight) of Indonesian hens. Moreover, Afrose et al. [18] reported that supplementation with 

25, 50, and 75 mg/kg of karaya saponin increases egg weight, yolk weight, and albumen 

weight of laying hens, whereas Ayasan et al. [20] reported that supplementation of Yucca 

schidigera powder, with 120 ppm of saponin, increases egg weight but does not affect the 

eggshell weight. As in our study, one study showed that supplementation with 0.2-0.6 g/kg of 

flavonoid does not significantly influence egg quality [17]. In addition, supplementation with 

flavonoids does not significantly influence eggshell weight, as reported by Iskender et al. 

[16]. The differences in the nature and levels of bioactive compounds, the nutritional values 

of rations, and the conditions of study may be responsible for these divergent results. 

<H2>Cholesterol, triglyceride, HDL, LDL, and protein contents in yolk 
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The data on cholesterol, triglyceride, HDL, LDL, and protein contents in yolk after binahong 

leaf powder supplementation are shown in Table-5. The addition of 2% of binahong leaf 

powder decreased the level of cholesterol in the yolk of quail eggs (p<0.05). Flavonoids and 

saponins in the binahong leaf powder may inhibit cholesterol absorption; hence, cholesterol 

deposition may be reduced [21-23]. This is supported by Lien et al. [24] who showed that the 

consumption of flavonoids increases the excretion of cholesterol. In addition, flavonoids may 

increase reverse cholesterol transport (RCT), resulting in high cholesterol excretion; thus, 

there will be a lower cholesterol level in yolk. However, 4 and 6% binahong leaf powder did 

not affect the cholesterol level. 

The addition of binahong leaf powder decreased the triglyceride content in quail yolk (Table-

5). As shown in our study, supplementation with a flavonoid extracted from the root of 

Scutellaria baicalensis Georgi decreases triglyceride content in the serum of broiler [25]. 

Likewise, Kamboh and Zhu [21] and Ouyang et al. [10] reported that the consumption of 

flavonoids decreases the level of triglyceride in the serum and meat of broiler. According to 

Hsu and Yen [26] and Nagai et al. [27], flavonoids may inhibit intracellular triglyceride 

synthesis in the liver, which results in lower triglyceride deposition in quail egg yolk. In 

addition, flavonoid content in binahong leaf powder may increase the expression of 
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peroxisome proliferator-activated receptor α in the liver, which is involved in lipid 

metabolism, especially fatty acid oxidation [10,28]. 

The content of yolk HDL increased with the increased concentration of binahong leaf powder 

in the quail rations (p<0.05). Similar to the result of our study, Afrose et al. [29] documented 

that saponins increase HDL content in broiler meat. Supplementation with karaya saponin 

also increases HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that 

supplementation with saponin extract increases the HDL content in the blood, liver, kidneys, 

and heart tissues of white mice. Kamboh and Zhu [21] reported that flavonoids increase the 

HDL content in serum and HDL deposition in the breast meat of broiler. The mechanism by 

which binahong leaf increased HDL concentration in quail egg yolk is not known; however, 

the role of binahong leaf powder in the RCT mechanism seems to be attributable to the 

increased HDL content in quail yolk. Millar et al. [23] and Marques et al. [32] reported that 

the increase in the RCT mechanism due to binahong leaf powder supplementation is 

accompanied by an increase in the level of HDL. Thus, this mechanism seems to be related to 

the contribution of HDL on RCT. 

Treatment with binahong leaf powder decreased the level of LDL in the quail egg yolk 

(Table-5). Afrose et al. [30] reported that saponins decrease the LDL content of quail egg. 
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Likewise, Chaudhary et al. [33] stated that saponins potentially decrease the LDL content of 

meat. In addition, supplementation with saponin extract decreases LDL content in the blood, 

liver, kidneys, and heart tissues of white mice [31]. Flavonoids have been reported to 

decrease the LDL level in the blood of broiler [10,21,25]. Furthermore, Zhou et al. [25] stated 

that flavonoid supplementation also decreases the LDL content of the breast meat of broiler. 

Binahong leaf extract contains saponins, which bind bile acid and form large mixed micelles. 

Cholesterol in the micelles cannot be absorbed by microvilli on the surface of intestinal 

epithelial cells, which causes a decrease in total and LDL cholesterol levels [34]. Saponins 

inhibit fat metabolism through the inhibition of lipase secretion and decrease cholesterol and 

LDL [35], but increase HDL [36], contents in the blood. Flavonoids are active compounds 

that reduce the activity of fatty acid synthase and reduce the level of LDL in animal tissues 

[10]. 

The addition of 2-6% binahong leaf powder did not significantly influence the protein content 

of egg yolk. This contrasted with a previous study. Iskender et al. [16] reported that 

supplementation with flavonoids (hesperidin, naringin, and quercetin) increases egg protein. 

Ahmad et al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts 

increase the protein content in yolk. 
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In general, the protein content in an egg is derived from the feed. In this study, the inclusion 

of binahong leaf powder was accompanied by the decreased crude protein in the ration. 

Hence, the protein-increasing effect by binahong leaf powder seemed to be inhibited by lower 

protein content in the quail ration due to the binahong leaf inclusion. 

<H1>Conclusion 

The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and 

LDL levels in quail egg. 
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Table-1: Feed composition of the control ration. 

Feed ingredients % 

Yellow corn 48.00 

Rice bran 6.00 

Pollard 16.00 

Poultry meat meal 14.00 

Soybean meal 10.00 

CaCO3 5.50 

Salt 0.25 

Premix 0.25 

Total 100.00 

 

  

Table-2: Nutrition content of the ration. 

Nutrient contents 

Addition of binahong leaf powder 

T0 (0%) T1 (2%) T2 (4%) T3 (6%) 
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Energy metabolic 

(kkal/kg)  

2763.20 2694.12 2628.26 2565.40 

Protein (%) 19.77 19.35 18.95 18.56 

Fat (%) 4.66 4.58 4.51 4.43 

Crude fiber (%) 4.29 4.95 5.56 6.12 

Ca (%) 3.15 3.06 2.97 2.88 

P (%) 0.79 0.76 0.74 0.71 

Lysine (%) 0.96 0.93 0.89 0.86 

Methionine (%) 0.48 0.46 0.44 0.42 

 

 

 

Table-3: Egg production on addition of binahong leaf powder in quail rations. 

Age 

(weeks) 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49 
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9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53 

10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57 

11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59 

12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67 

14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69 

 

 

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2(4%) T3 (6%) 

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38 

Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57 

Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53 

Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32 

Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51 

Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73 
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Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12 

 

 

Table-5: Influence of the addition of binahong leaf powder on cholesterol, triglyceride, HDL, 

LDL, and protein of quail egg yolk. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Yolk 

cholesterol 

(mg/g) 

56.15±5.04a 23.77±3.75b 51.97±4.63a 51.35±7.55a <0.0

1 

Yolk 

triglyceride 

(mg/g) 

903.22±58.21a 608.62±22.46

c 

778.34±53.59

b 

811.63±104.01

b 

<0.0

1 

Yolk HDL 

(mg/g) 36.86±1.32b 34.8b±1.58b 48.62±1.67a 47.52±1.58a 

<0.0

1 

Yolk LDL 29.18 ±1.59 a 16.06b±0.33b 17.09±0.37b 16.28±0.36b <0.0
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(mg/g) 1 

Protein of yolk 

(%) 30.16±2.78 30.37±.82 29.15±0.81 30.19±2.55 

0.00 

 

 



 

1 
 

Technical/Copyediting by Sinjore – 12/03/2020 

RESEARCH ARTICLE 

Addition of binahong (Anredera cordifolia) leaf powder to diets to produce eggs with low 

cholesterol 

Sri Kismiati {ORCID:0000-0002-0259-1575}, Hanny Indrat Wahyuni, Rina Muryani, 

Dwi Sunarti and Sri Sumarsih 

Department of Animal Science, Faculty of Animal and Agricultural Science, Diponegoro 

University, Tembalang Campus, Semarang, Central of Java, Indonesia. 

Corresponding author: Sri Kismiati, e-mail: kismiati59@gmail.com 

Co-authors: HIW: hihannyiw123@gmail.com, RM: muryani.rina@gmail.com, DS: 

dwisunarti@gmail.com, SS: ssumarsih71@gmail.com 

Received: 08-11-2019, Accepted: 20-02-2020, Published online: *** 

doi: *** How to cite this article: Kismiati S, Wahyuni HI, Muryani R, Sunarti D, Sumarsih 

S (2020) Addition of binahong (Anredera cordifolia) leaf powder to diets to produce eggs 

with low cholesterol, Veterinary World, 13(3): 0-0. 

Abstract 

mailto:kismiati59@gmail.com
mailto:hihannyiw123@gmail.com
mailto:muryani.rina@gmail.com
mailto:dwisunarti@gmail.com
mailto:ssumarsih71@gmail.com


 

2 
 

Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder 

to quail rations on the production and quality of eggs. 

Materials and Methods: The study involved the use of two hundred 7-week-old quails 

housed evenly in 20 wire cages with a body weight of 123.77±0.72 g. The quails were treated 

as follows: Ration without binahong leaf powder (T0), addition 2% of binahong leaf powder 

(T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder 

(T3). The study used a completely randomized design. The parameters measured were the 

production, weight, and characteristics of the eggs, as well as the cholesterol, triglyceride, 

high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg protein content in 

the yolk. 

Results: The addition of 2-6% binahong powder did not significantly affect egg production, 

egg characteristics, or egg protein content, but significantly (p<0.05) affected the cholesterol, 

triglyceride, HDL, and LDL contents in yolk. The cholesterol, triglyceride, and LDL contents 

decreased significantly in T1, whereas HDL increased significantly in T2 and T3. 

Conclusion: The addition of 2% binahong was enough to obtain healthy quail eggs with low 

levels of cholesterol, triglyceride, and LDL. 
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Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, 

triglyceride. 

<H1>Introduction 

Quail egg contains many high-quality nutrients but also high cholesterol [1]. The protein 

content in a quail egg is approximately 13.30% [1]. The cholesterol content in a quail egg is 

higher than in a chicken egg. The cholesterol content in the yolk of a quail egg is 6.79 mg/dl, 

whereas the cholesterol content in chicken egg yolk is 4.03 mg/dl [2]. Overconsumption of 

cholesterol increases the blood cholesterol level, which leads to heart disease; thus, some 

people are afraid of consuming quail egg. Catapano and Wiklund [3] stated that blood 

cholesterol, particularly low-density lipoprotein (LDL) cholesterol, has a positive correlation 

with the occurrence of atherosclerosis. The consumption of high-density lipoprotein (HDL) 

derived from quail egg increases the blood serum HDL level and decreases atherosclerotic 

plaques in rabbits. Thus, egg HDL may be used as an anti-atherosclerotic agent for patients 

with cardiovascular disease [4]. An attempt to obtain quail egg with low cholesterol and high 

HDL contents needs to be carried out. 

Binahong (Anredera cordifolia) is a wild plant with a rapid growth rate that requires no 

complicated cultivation; thus, binahong is abundant [5]. Sutrisno et al. [5] and Leliqia et al. Commented [A2]: Give citation to this sentence. Please give 
citation in continuous no. and amend the reference no. in the text as 
well as in reference section. 
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[6] revealed that the leaf of binahong contains bioactive compounds, such as flavonoids, 

tannins, saponins, phenols, and steroids, and Astuti et al. [7] reported that the leaf also 

contains terpenoid, which may potentially increase pancreatic insulin secretion. Furthermore, 

Hasbullah [8] documented that binahong leaf exhibits hypolipidemic properties. Kamboh et 

al. [9] showed that supplementation with a bioflavonoid increases antioxidant and enzyme 

activities and decreases total cholesterol and triglyceride levels in the serum and breast meat 

of broiler. A study by Ouyang et al. [10] showed that supplementation with 15 mg/kg of 

alfalfa flavonoid increases HDL levels and decreases the levels of cholesterol, triglyceride, 

and serum LDL and the percentage of abdominal fat of broiler. Feeding saponin decreases 

cholesterol, insulin, and blood triglyceride and increases blood HDL synthesis. Saponin also 

decreases the contents of cholesterol [11] and protein digestibility [12] of broiler meat. 

Based on the facts that binahong contain flavonoids, tannins, saponins, phenols, and steroids 

and it has potentially reduced cholesterol, triglyceride, LDL serum and increased HDL. 

Hopefully, it will produce a healthy egg product. Therefore, tThe aim of this study was to 

evaluate the effect of the addition of binahong leaf powder to rations on the contents of 

cholesterol, triglyceride, HDL, LDL, and protein in quail eggs. 

<H1>Materials and Methods 
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<H2>Ethical approval 

The procedure of using quail in this study has been approved by the Animal Ethics 

Committee in the Faculty of Animal Sciences, Diponegoro University, Semarang, Indonesia. 

<H2>Animals 

The study used two hundred 7-week-old female quails with an average body weight of 

123.77±0.72 g. The quails were housed in 20 wire cages. Each cage was 90 × 35 × 25 cm and 

housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal, 

soybean meal, CaCO3, salt, premix, and binahong leaf powder. 

<H2>Experimental design 

This study was arranged according to a completely randomized design with four treatments 

and five repetitions (10 quails per group per repetition). The treatment groups included T0, 

control ration (without binahong leaf powder); T1, control ration + 2% binahong leaf powder; 

T2, control ration + 4% binahong leaf powder; and T3, control ration + 6% binahong leaf 

powder in ration. The composition and nutrient content of the ration are presented in Tables-1 

and 2. 

<H2>Tests and procedures 
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The recording of egg production was carried out every day during the study and the formula: 

Production = (number of eggs/number of chickens) × 100% was used. Egg weight and egg 

characteristics were measured every 3 days at the end of the week every 3 consecutive days 

weekly. The cholesterol, triglyceride, HDL, LDL, and protein contents in the egg yolk were 

collected by sampling one egg per experimental unit at the end of the study. The analyses of 

cholesterol and triglyceride contents were conducted based on the cholesterol p-

aminophenazone method [13], HDL and LDL analysis was based on the enzymatic 

colorimetric method [13], and protein analysis was based on the Kjeldahl method [14]. 

<H2>Statistical analysis 

??? Data were analyzed as a completely randomized design using one-way analysis of 

variance (ANOVA) and Duncan’s Multiple Range Test 

<H1>Results and Discussion 

<H2>Effect of the addition of binahong leaf powder on egg production 

The addition of 2-6% of binahong leaf powder, rich in flavonoids and saponins, did not 

significantly influence quail egg production at 8-14 weeks of age (Table-3). This result was 

similar to that reported by Kusumanti and Murwani [15], which showed that supplementation 

of binahong leaf powder does not significantly affect the egg production of laying hens. In 
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line with this, Iskender et al. [16] showed that flavonoids have no significant effect on egg 

production. In contrast, supplementation with the quercetin flavonoid [17] and saponins 

derived from karaya increases the egg production of laying hens [18]. These inconsistencies 

may be caused by the differences in the levels of flavonoids and saponins used in the study, 

as well as the conditions of the study. 

<H2>Effect of binahong leaf powder on egg characteristics 

The addition of binahong leaf powder did not significantly affect the characteristics of the 

egg, including egg weight, yolk weight, albumen weight, and eggshell weight (Table-4). It 

has been hypothesized that the bioactive component of binahong leaf may positively affect 

the egg characteristics. However, this study revealed different results. According to Leke et 

al. [19], flavonoids of papaya seeds increase egg quality (egg yolk, albumen, and eggshell 

weight) of Indonesian hens. Moreover, Afrose et al. [18] reported that supplementation with 

25, 50, and 75 mg/kg of karaya saponin increases egg weight, yolk weight, and albumen 

weight of laying hens, whereas Ayasan et al. [20] reported that supplementation of Yucca 

schidigera powder, with 120 ppm of saponin, increases egg weight but does not affect the 

eggshell weight. As in our study, one study showed that supplementation with 0.2-0.6 g/kg of 

flavonoid does not significantly influence egg quality [17]. In addition, supplementation with 
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flavonoids does not significantly influence eggshell weight, as reported by Iskender et al. 

[16]. The differences in the nature and levels of bioactive compounds, the nutritional values 

of rations, and the conditions of study may be responsible for these divergent results. 

<H2>Cholesterol, triglyceride, HDL, LDL, and protein contents in yolk 

The data on cholesterol, triglyceride, HDL, LDL, and protein contents in yolk after binahong 

leaf powder supplementation are shown in Table-5. The addition of 2% of binahong leaf 

powder decreased the level of cholesterol in the yolk of quail eggs (p<0.05). Flavonoids and 

saponins in the binahong leaf powder may inhibit cholesterol absorption; hence, cholesterol 

deposition may be reduced [21-23]. This is supported by Lien et al. [24] who showed that the 

consumption of flavonoids increases the excretion of cholesterol. In addition, flavonoids may 

increase reverse cholesterol transport (RCT), resulting in high cholesterol excretion; thus, 

there will be a lower cholesterol level in yolk. However, 4 and 6% binahong leaf powder did 

not affect the cholesterol level. 

The addition of binahong leaf powder decreased the triglyceride content in quail yolk (Table-

5). As shown in our study, supplementation with a flavonoid extracted from the root of 

Scutellaria baicalensis Georgi decreases triglyceride content in the serum of broiler [25]. 

Likewise, Kamboh and Zhu [21] and Ouyang et al. [10] reported that the consumption of 
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flavonoids decreases the level of triglyceride in the serum and meat of broiler. According to 

Hsu and Yen [26] and Nagai et al. [27], flavonoids may inhibit intracellular triglyceride 

synthesis in the liver, which results in lower triglyceride deposition in quail egg yolk. In 

addition, flavonoid content in binahong leaf powder may increase the expression of 

peroxisome proliferator-activated receptor α in the liver, which is involved in lipid 

metabolism, especially fatty acid oxidation [10,28]. 

The content of yolk HDL increased with the increased concentration of binahong leaf powder 

in the quail rations (p<0.05). Similar to the result of our study, Afrose et al. [29] documented 

that saponins increase HDL content in broiler meat. Supplementation with karaya saponin 

also increases HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that 

supplementation with saponin extract increases the HDL content in the blood, liver, kidneys, 

and heart tissues of white mice. Kamboh and Zhu [21] reported that flavonoids increase the 

HDL content in serum and HDL deposition in the breast meat of broiler. The mechanism by 

which binahong leaf increased HDL concentration in quail egg yolk is not known; however, 

the role of binahong leaf powder in the RCT mechanism seems to be attributable to the 

increased HDL content in quail yolk. Millar et al. [23] and Marques et al. [32] reported that 

the increase in the RCT mechanism due to binahong leaf powder supplementation is 
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accompanied by an increase in the level of HDL. Thus, this mechanism seems to be related to 

the contribution of HDL on RCT. 

Treatment with binahong leaf powder decreased the level of LDL in the quail egg yolk 

(Table-5). Afrose et al. [30] reported that saponins decrease the LDL content of quail egg. 

Likewise, Chaudhary et al. [33] stated that saponins potentially decrease the LDL content of 

meat. In addition, supplementation with saponin extract decreases LDL content in the blood, 

liver, kidneys, and heart tissues of white mice [31]. Flavonoids have been reported to 

decrease the LDL level in the blood of broiler [10,21,25]. Furthermore, Zhou et al. [25] stated 

that flavonoid supplementation also decreases the LDL content of the breast meat of broiler. 

Binahong leaf extract contains saponins, which bind bile acid and form large mixed micelles. 

Cholesterol in the micelles cannot be absorbed by microvilli on the surface of intestinal 

epithelial cells, which causes a decrease in total and LDL cholesterol levels [34]. Saponins 

inhibit fat metabolism through the inhibition of lipase secretion and decrease cholesterol and 

LDL [35], but increase HDL [36], contents in the blood. Flavonoids are active compounds 

that reduce the activity of fatty acid synthase and reduce the level of LDL in animal tissues 

[10]. 
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The addition of 2-6% binahong leaf powder did not significantly influence the protein content 

of egg yolk. This contrasted with a previous study. Iskender et al. [16] reported that 

supplementation with flavonoids (hesperidin, naringin, and quercetin) increases egg protein. 

Ahmad et al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts 

increase the protein content in yolk. 

In general, the protein content in an egg is derived from the feed. In this study, the inclusion 

of binahong leaf powder was accompanied by the decreased crude protein in the ration. 

Hence, the protein-increasing effect by binahong leaf powder seemed to be inhibited by lower 

protein content in the quail ration due to the binahong leaf inclusion. 

<H1>Conclusion 

The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and 

LDL levels in quail egg. 
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Tables 

Table-1: Feed composition of the control ration. 

Feed ingredients % 

Yellow corn 48.00 
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Rice bran 6.00 

Pollard 16.00 

Poultry meat meal 14.00 

Soybean meal 10.00 

CaCO3 5.50 

Salt 0.25 

Premix 0.25 

Total 100.00 

 

  

Table-2: Nutrition content of the ration. 

Nutrient contents 

Addition of binahong leaf powder 

T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Energy metabolic 

(kkal/kg)  

2763.20 2694.12 2628.26 2565.40 

Protein (%) 19.77 19.35 18.95 18.56 
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Fat (%) 4.66 4.58 4.51 4.43 

Crude fiber (%) 4.29 4.95 5.56 6.12 

Ca (%) 3.15 3.06 2.97 2.88 

P (%) 0.79 0.76 0.74 0.71 

Lysine (%) 0.96 0.93 0.89 0.86 

Methionine (%) 0.48 0.46 0.44 0.42 

 

 

 

Table-3: Egg production on addition of binahong leaf powder in quail rations. 

Age 

(weeks) 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49 

9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53 

10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57 

11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59 
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12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67 

14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69 

 

 

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2(4%) T3 (6%) 

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38 

Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57 

Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53 

Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32 

Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51 

Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73 

Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12 
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Table-5: Influence of the addition of binahong leaf powder on cholesterol, triglyceride, HDL, 

LDL, and protein of quail egg yolk. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Yolk 

cholesterol 

(mg/g) 

56.15±5.04a 23.77±3.75b 51.97±4.63a 51.35±7.55a <0.0

1 

Yolk 

triglyceride 

(mg/g) 

903.22±58.21a 608.62±22.46

c 

778.34±53.59

b 

811.63±104.01

b 

<0.0

1 

Yolk HDL 

(mg/g) 36.86±1.32b 34.8b±1.58b 48.62±1.67a 47.52±1.58a 

<0.0

1 

Yolk LDL 

(mg/g) 29.18 ±1.59 a 16.06b±0.33b 17.09±0.37b 16.28±0.36b 

<0.0

1 

Protein of yolk 

(%) 30.16±2.78 30.37±.82 29.15±0.81 30.19±2.55 

0.00 

Mean bearing different superscripts between the treatments differ significantly. Data 
represented as mean±SE (p<0.01) - vw 
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Mean within a row for each parameter with different superscripts are significantly different 
(p<0.01) - jurnal lainyang lain 
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Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder 

to quail rations on the production and quality of eggs. 

Materials and Methods: The study involved the use of two hundred 7-week-old quails 

housed evenly in 20 wire cages with a body weight of 123.77±0.72 g. The quails were treated 

as follows: Ration without binahong leaf powder (T0), addition 2% of binahong leaf powder 

(T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder 

(T3). The study used a completely randomized design. The parameters measured were the 

production, weight, and characteristics of the eggs, as well as the cholesterol, triglyceride, 

high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg protein content in 

the yolk. 

Results: The addition of 2-6% binahong powder did not significantly affect egg production, 

egg characteristics, or egg protein content, but significantly (p<0.05) affected the cholesterol, 

triglyceride, HDL, and LDL contents in yolk. The cholesterol, triglyceride, and LDL contents 

decreased significantly in T1, whereas HDL increased significantly in T2 and T3. 

Conclusion: The addition of 2% binahong was enough to obtain healthy quail eggs with low 

levels of cholesterol, triglyceride, and LDL. 
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Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, 

triglyceride. 

<H1>Introduction 

Quail egg contains many high-quality nutrients but also high cholesterol [1]. The protein 

content in a quail egg is approximately 13.30% [1]. The cholesterol content in a quail egg is 

higher than in a chicken egg. The cholesterol content in the yolk of a quail egg is 6.79 mg/dl, 

whereas the cholesterol content in chicken egg yolk is 4.03 mg/dl [2]. Overconsumption of 

cholesterol increases the blood cholesterol level, which leads to heart disease; thus, some 

people are afraid of consuming quail egg. Catapano and Wiklund [3] stated that blood 

cholesterol, particularly low-density lipoprotein (LDL) cholesterol, has a positive correlation 

with the occurrence of atherosclerosis. The consumption of high-density lipoprotein (HDL) 

derived from quail egg increases the blood serum HDL level and decreases atherosclerotic 

plaques in rabbits. Thus, egg HDL may be used as an anti-atherosclerotic agent for patients 

with cardiovascular disease [4]. An attempt to obtain quail egg with low cholesterol and high 

HDL contents needs to be carried out. 

Binahong (Anredera cordifolia) is a wild plant with a rapid growth rate that requires no 

complicated cultivation; thus, binahong is abundant [5]. Sutrisno et al. [5] and Leliqia et al. 
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[6] revealed that the leaf of binahong contains bioactive compounds, such as flavonoids, 

tannins, saponins, phenols, and steroids, and Astuti et al. [7] reported that the leaf also 

contains terpenoid, which may potentially increase pancreatic insulin secretion. Furthermore, 

Hasbullah [8] documented that binahong leaf exhibits hypolipidemic properties. Kamboh et 

al. [9] showed that supplementation with a bioflavonoid increases antioxidant and enzyme 

activities and decreases total cholesterol and triglyceride levels in the serum and breast meat 

of broiler. A study by Ouyang et al. [10] showed that supplementation with 15 mg/kg of 

alfalfa flavonoid increases HDL levels and decreases the levels of cholesterol, triglyceride, 

and serum LDL and the percentage of abdominal fat of broiler. Feeding saponin decreases 

cholesterol, insulin, and blood triglyceride and increases blood HDL synthesis. Saponin also 

decreases the contents of cholesterol [11] and protein digestibility [12] of broiler meat. 

Based on the facts that binahong contain flavonoids, tannins, saponins, phenols, and steroids 

and it has potentially reduced cholesterol, triglyceride, LDL serum and increased HDL. 

Hopefully, it will produce a healthy egg product. Therefore, tThe aim of this study was to 

evaluate the effect of the addition of binahong leaf powder to rations on the contents of 

cholesterol, triglyceride, HDL, LDL, and protein in quail eggs. 

<H1>Materials and Methods 
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<H2>Ethical approval 

The procedure of using quail in this study has been approved by the Animal Ethics 

Committee in the Faculty of Animal Sciences, Diponegoro University, Semarang, Indonesia. 

<H2>Animals 

The study used two hundred 7-week-old female quails with an average body weight of 

123.77±0.72 g. The quails were housed in 20 wire cages. Each cage was 90 × 35 × 25 cm and 

housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal, 

soybean meal, CaCO3, salt, premix, and binahong leaf powder. 

<H2>Experimental design 

This study was arranged according to a completely randomized design with four treatments 

and five repetitions (10 quails per group per repetition). The treatment groups included T0, 

control ration (without binahong leaf powder); T1, control ration + 2% binahong leaf powder; 

T2, control ration + 4% binahong leaf powder; and T3, control ration + 6% binahong leaf 

powder in ration. The composition and nutrient content of the ration are presented in Tables-1 

and 2. 

<H2>Tests and procedures 
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The recording of egg production was carried out every day during the study and the formula: 

Production = (number of eggs/number of chickens) × 100% was used. Egg weight and egg 

characteristics were measured every 3 days at the end of the week every 3 consecutive days 

weekly. The cholesterol, triglyceride, HDL, LDL, and protein contents in the egg yolk were 

collected by sampling one egg per experimental unit at the end of the study. The analyses of 

cholesterol and triglyceride contents were conducted based on the cholesterol p-

aminophenazone method [13], HDL and LDL analysis was based on the enzymatic 

colorimetric method [13], and protein analysis was based on the Kjeldahl method [14]. 

<H2>Statistical analysis 

??? Data were analyzed as a completely randomized design using one-way analysis of 

variance (ANOVA) and Duncan’s Multiple Range Test 

<H1>Results and Discussion 

<H2>Effect of the addition of binahong leaf powder on egg production 

The addition of 2-6% of binahong leaf powder, rich in flavonoids and saponins, did not 

significantly influence quail egg production at 8-14 weeks of age (Table-3). This result was 

similar to that reported by Kusumanti and Murwani [15], which showed that supplementation 

of binahong leaf powder does not significantly affect the egg production of laying hens. In 
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line with this, Iskender et al. [16] showed that flavonoids have no significant effect on egg 

production. In contrast, supplementation with the quercetin flavonoid [17] and saponins 

derived from karaya increases the egg production of laying hens [18]. These inconsistencies 

may be caused by the differences in the levels of flavonoids and saponins used in the study, 

as well as the conditions of the study. 

<H2>Effect of binahong leaf powder on egg characteristics 

The addition of binahong leaf powder did not significantly affect the characteristics of the 

egg, including egg weight, yolk weight, albumen weight, and eggshell weight (Table-4). It 

has been hypothesized that the bioactive component of binahong leaf may positively affect 

the egg characteristics. However, this study revealed different results. According to Leke et 

al. [19], flavonoids of papaya seeds increase egg quality (egg yolk, albumen, and eggshell 

weight) of Indonesian hens. Moreover, Afrose et al. [18] reported that supplementation with 

25, 50, and 75 mg/kg of karaya saponin increases egg weight, yolk weight, and albumen 

weight of laying hens, whereas Ayasan et al. [20] reported that supplementation of Yucca 

schidigera powder, with 120 ppm of saponin, increases egg weight but does not affect the 

eggshell weight. As in our study, one study showed that supplementation with 0.2-0.6 g/kg of 

flavonoid does not significantly influence egg quality [17]. In addition, supplementation with 
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flavonoids does not significantly influence eggshell weight, as reported by Iskender et al. 

[16]. The differences in the nature and levels of bioactive compounds, the nutritional values 

of rations, and the conditions of study may be responsible for these divergent results. 

<H2>Cholesterol, triglyceride, HDL, LDL, and protein contents in yolk 

The data on cholesterol, triglyceride, HDL, LDL, and protein contents in yolk after binahong 

leaf powder supplementation are shown in Table-5. The addition of 2% of binahong leaf 

powder decreased the level of cholesterol in the yolk of quail eggs (p<0.05). Flavonoids and 

saponins in the binahong leaf powder may inhibit cholesterol absorption; hence, cholesterol 

deposition may be reduced [21-23]. This is supported by Lien et al. [24] who showed that the 

consumption of flavonoids increases the excretion of cholesterol. In addition, flavonoids may 

increase reverse cholesterol transport (RCT), resulting in high cholesterol excretion; thus, 

there will be a lower cholesterol level in yolk. However, 4 and 6% binahong leaf powder did 

not affect the cholesterol level. 

The addition of binahong leaf powder decreased the triglyceride content in quail yolk (Table-

5). As shown in our study, supplementation with a flavonoid extracted from the root of 

Scutellaria baicalensis Georgi decreases triglyceride content in the serum of broiler [25]. 

Likewise, Kamboh and Zhu [21] and Ouyang et al. [10] reported that the consumption of 
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flavonoids decreases the level of triglyceride in the serum and meat of broiler. According to 

Hsu and Yen [26] and Nagai et al. [27], flavonoids may inhibit intracellular triglyceride 

synthesis in the liver, which results in lower triglyceride deposition in quail egg yolk. In 

addition, flavonoid content in binahong leaf powder may increase the expression of 

peroxisome proliferator-activated receptor α in the liver, which is involved in lipid 

metabolism, especially fatty acid oxidation [10,28]. 

The content of yolk HDL increased with the increased concentration of binahong leaf powder 

in the quail rations (p<0.05). Similar to the result of our study, Afrose et al. [29] documented 

that saponins increase HDL content in broiler meat. Supplementation with karaya saponin 

also increases HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that 

supplementation with saponin extract increases the HDL content in the blood, liver, kidneys, 

and heart tissues of white mice. Kamboh and Zhu [21] reported that flavonoids increase the 

HDL content in serum and HDL deposition in the breast meat of broiler. The mechanism by 

which binahong leaf increased HDL concentration in quail egg yolk is not known; however, 

the role of binahong leaf powder in the RCT mechanism seems to be attributable to the 

increased HDL content in quail yolk. Millar et al. [23] and Marques et al. [32] reported that 

the increase in the RCT mechanism due to binahong leaf powder supplementation is 
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accompanied by an increase in the level of HDL. Thus, this mechanism seems to be related to 

the contribution of HDL on RCT. 

Treatment with binahong leaf powder decreased the level of LDL in the quail egg yolk 

(Table-5). Afrose et al. [30] reported that saponins decrease the LDL content of quail egg. 

Likewise, Chaudhary et al. [33] stated that saponins potentially decrease the LDL content of 

meat. In addition, supplementation with saponin extract decreases LDL content in the blood, 

liver, kidneys, and heart tissues of white mice [31]. Flavonoids have been reported to 

decrease the LDL level in the blood of broiler [10,21,25]. Furthermore, Zhou et al. [25] stated 

that flavonoid supplementation also decreases the LDL content of the breast meat of broiler. 

Binahong leaf extract contains saponins, which bind bile acid and form large mixed micelles. 

Cholesterol in the micelles cannot be absorbed by microvilli on the surface of intestinal 

epithelial cells, which causes a decrease in total and LDL cholesterol levels [34]. Saponins 

inhibit fat metabolism through the inhibition of lipase secretion and decrease cholesterol and 

LDL [35], but increase HDL [36], contents in the blood. Flavonoids are active compounds 

that reduce the activity of fatty acid synthase and reduce the level of LDL in animal tissues 

[10]. 
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The addition of 2-6% binahong leaf powder did not significantly influence the protein content 

of egg yolk. This contrasted with a previous study. Iskender et al. [16] reported that 

supplementation with flavonoids (hesperidin, naringin, and quercetin) increases egg protein. 

Ahmad et al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts 

increase the protein content in yolk. 

In general, the protein content in an egg is derived from the feed. In this study, the inclusion 

of binahong leaf powder was accompanied by the decreased crude protein in the ration. 

Hence, the protein-increasing effect by binahong leaf powder seemed to be inhibited by lower 

protein content in the quail ration due to the binahong leaf inclusion. 

<H1>Conclusion 

The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and 

LDL levels in quail egg. 
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Tables 

Table-1: Feed composition of the control ration. 

Feed ingredients % 

Yellow corn 48.00 
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Rice bran 6.00 

Pollard 16.00 

Poultry meat meal 14.00 

Soybean meal 10.00 

CaCO3 5.50 

Salt 0.25 

Premix 0.25 

Total 100.00 

 

  

Table-2: Nutrition content of the ration. 

Nutrient contents 

Addition of binahong leaf powder 

T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Energy metabolic 

(kkal/kg)  

2763.20 2694.12 2628.26 2565.40 

Protein (%) 19.77 19.35 18.95 18.56 
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Fat (%) 4.66 4.58 4.51 4.43 

Crude fiber (%) 4.29 4.95 5.56 6.12 

Ca (%) 3.15 3.06 2.97 2.88 

P (%) 0.79 0.76 0.74 0.71 

Lysine (%) 0.96 0.93 0.89 0.86 

Methionine (%) 0.48 0.46 0.44 0.42 

 

 

 

Table-3: Egg production on addition of binahong leaf powder in quail rations. 

Age 

(weeks) 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49 

9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53 

10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57 

11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59 
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12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67 

14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69 

 

 

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2(4%) T3 (6%) 

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38 

Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57 

Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53 

Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32 

Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51 

Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73 

Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12 
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Table-5: Influence of the addition of binahong leaf powder on cholesterol, triglyceride, HDL, 

LDL, and protein of quail egg yolk. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Yolk 

cholesterol 

(mg/g) 

56.15±5.04
a
 23.77±3.75

b
 51.97±4.63

a
 51.35±7.55

a
 <0.0

1 

Yolk 

triglyceride 

(mg/g) 

903.22±58.21
a
 608.62±22.46

c
 

778.34±53.59

b
 

811.63±104.01

b
 

<0.0

1 

Yolk HDL 

(mg/g) 36.86±1.32
b
 34.8b±1.58

b
 48.62±1.67

a
 47.52±1.58

a
 

<0.0

1 

Yolk LDL 

(mg/g) 29.18 ±1.59
 a
 16.06b±0.33

b
 17.09±0.37

b
 16.28±0.36

b
 

<0.0

1 

Protein of yolk 

(%) 30.16±2.78 30.37±.82 29.15±0.81 30.19±2.55 

0.00 

Mean bearing different superscripts between the treatments differ significantly. Data 

represented as mean±SE (p<0.01) - vw 

Comment [s16]: Kindly provide 
significance value for “a”, “b”, “c” in the 
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Mean within a row for each parameter with different superscripts are significantly different 
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Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder 

to quail rations on the production and quality of eggs. 

Materials and Methods: The study involved the use of two hundred 7-week-old quails 

housed evenly in 20 wire cages with a body weight of 123.77±0.72 g. The quails were treated 

as follows: Ration without binahong leaf powder (T0), addition 2% of binahong leaf powder 

(T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder 

(T3). The study used a completely randomized design. The parameters measured were the 

production, weight, and characteristics of the eggs, as well as the cholesterol, triglyceride, 

high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg protein content in 

the yolk. 

Results: The addition of 2-6% binahong powder did not significantly affect egg production, 

egg characteristics, or egg protein content, but significantly (p<0.05) affected the cholesterol, 

triglyceride, HDL, and LDL contents in yolk. The cholesterol, triglyceride, and LDL contents 

decreased significantly in T1, whereas HDL increased significantly in T2 and T3. 

Conclusion: The addition of 2% binahong was enough to obtain healthy quail eggs with low 

levels of cholesterol, triglyceride, and LDL. 
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Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, 

triglyceride. 

<H1>Introduction 

Quail egg contains many high-quality nutrients but also high cholesterol [1]. The protein 

content in a quail egg is approximately 13.30% [1]. The cholesterol content in a quail egg is 

higher than in a chicken egg. The cholesterol content in the yolk of a quail egg is 6.79 mg/dl, 

whereas the cholesterol content in chicken egg yolk is 4.03 mg/dl [2]. Overconsumption of 

cholesterol increases the blood cholesterol level, which leads to heart disease; thus, some 

people are afraid of consuming quail egg. Catapano and Wiklund [3] stated that blood 

cholesterol, particularly low-density lipoprotein (LDL) cholesterol, has a positive correlation 

with the occurrence of atherosclerosis. The consumption of high-density lipoprotein (HDL) 

derived from quail egg increases the blood serum HDL level and decreases atherosclerotic 

plaques in rabbits. Thus, egg HDL may be used as an anti-atherosclerotic agent for patients 

with cardiovascular disease [4]. An attempt to obtain quail egg with low cholesterol and high 

HDL contents needs to be carried out. 

Binahong (Anredera cordifolia) is a wild plant with a rapid growth rate that requires no 

complicated cultivation; thus, binahong is abundant [5]. Sutrisno et al. [5] and Leliqia et al. Commented [A2]: Give citation to this sentence. Please give 
citation in continuous no. and amend the reference no. in the text as 
well as in reference section. 
 
That sentence can be found in Sutrisno et al. (2014). 
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[6] revealed that the leaf of binahong contains bioactive compounds, such as flavonoids, 

tannins, saponins, phenols, and steroids, and Astuti et al. [7] reported that the leaf also 

contains terpenoid, which may potentially increase pancreatic insulin secretion. Furthermore, 

Hasbullah [8] documented that binahong leaf exhibits hypolipidemic properties. Kamboh et 

al. [9] showed that supplementation with a bioflavonoid increases antioxidant and enzyme 

activities and decreases total cholesterol and triglyceride levels in the serum and breast meat 

of broiler. A study by Ouyang et al. [10] showed that supplementation with 15 mg/kg of 

alfalfa flavonoid increases HDL levels and decreases the levels of cholesterol, triglyceride, 

and serum LDL and the percentage of abdominal fat of broiler. Feeding saponin decreases 

cholesterol, insulin, and blood triglyceride and increases blood HDL synthesis. Saponin also 

decreases the contents of cholesterol [11] and protein digestibility [12] of broiler meat. 

Based on the facts that binahong contain flavonoids, tannins, saponins, phenols, and steroids 

and it has potentially reduced cholesterol, triglyceride, LDL serum and increased HDL. 

Hopefully, it will produce a healthy egg product. Therefore, tThe aim of this study was to 

evaluate the effect of the addition of binahong leaf powder to rations on the contents of 

cholesterol, triglyceride, HDL, LDL, and protein in quail eggs. 

<H1>Materials and Methods 

Commented [A3]: There should be a paragraph prior to this 
stating the significance of your study.  
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<H2>Ethical approval 

The procedure of using quail in this study has been approved by the Animal Ethics 

Committee in the Faculty of Animal Sciences, Diponegoro University, Semarang, Indonesia. 

<H2>Animals 

The study used two hundred 7-week-old female quails with an average body weight of 

123.77±0.72 g. The quails were housed in 20 wire cages. Each cage was 90 × 35 × 25 cm and 

housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal, 

soybean meal, CaCO3, salt, premix, and binahong leaf powder. 

<H2>Experimental design 

This study was arranged according to a completely randomized design with four treatments 

and five repetitions (10 quails per group per repetition). The treatment groups included T0, 

control ration (without binahong leaf powder); T1, control ration + 2% binahong leaf powder; 

T2, control ration + 4% binahong leaf powder; and T3, control ration + 6% binahong leaf 

powder in ration. The composition and nutrient content of the ration are presented in Tables-1 

and 2. 

<H2>Tests and procedures 
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The recording of egg production was carried out every day during the study and the formula: 

Production = (number of eggs/number of chickens) × 100% was used. Egg weight and egg 

characteristics were measured every 3 days at the end of the week every 3 consecutive days 

weekly. The cholesterol, triglyceride, HDL, LDL, and protein contents in the egg yolk were 

collected by sampling one egg per experimental unit at the end of the study. The analyses of 

cholesterol and triglyceride contents were conducted based on the cholesterol p-

aminophenazone method [13], HDL and LDL analysis was based on the enzymatic 

colorimetric method [13], and protein analysis was based on the Kjeldahl method [14]. 

<H2>Statistical analysis 

??? Data were analyzed as a completely randomized design using one-way analysis of 

variance (ANOVA) and Duncan’s Multiple Range Test 

<H1>Results and Discussion 

<H2>Effect of the addition of binahong leaf powder on egg production 

The addition of 2-6% of binahong leaf powder, rich in flavonoids and saponins, did not 

significantly influence quail egg production at 8-14 weeks of age (Table-3). This result was 

similar to that reported by Kusumanti and Murwani [15], which showed that supplementation 

of binahong leaf powder does not significantly affect the egg production of laying hens. In 

Commented [A4]: Please note that if you measure every 3 days, 
not all measurements will be at the end of the week. Please respecify 
when these parameters were measured.  
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line with this, Iskender et al. [16] showed that flavonoids have no significant effect on egg 

production. In contrast, supplementation with the quercetin flavonoid [17] and saponins 

derived from karaya increases the egg production of laying hens [18]. These inconsistencies 

may be caused by the differences in the levels of flavonoids and saponins used in the study, 

as well as the conditions of the study. 

<H2>Effect of binahong leaf powder on egg characteristics 

The addition of binahong leaf powder did not significantly affect the characteristics of the 

egg, including egg weight, yolk weight, albumen weight, and eggshell weight (Table-4). It 

has been hypothesized that the bioactive component of binahong leaf may positively affect 

the egg characteristics. However, this study revealed different results. According to Leke et 

al. [19], flavonoids of papaya seeds increase egg quality (egg yolk, albumen, and eggshell 

weight) of Indonesian hens. Moreover, Afrose et al. [18] reported that supplementation with 

25, 50, and 75 mg/kg of karaya saponin increases egg weight, yolk weight, and albumen 

weight of laying hens, whereas Ayasan et al. [20] reported that supplementation of Yucca 

schidigera powder, with 120 ppm of saponin, increases egg weight but does not affect the 

eggshell weight. As in our study, one study showed that supplementation with 0.2-0.6 g/kg of 

flavonoid does not significantly influence egg quality [17]. In addition, supplementation with 
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flavonoids does not significantly influence eggshell weight, as reported by Iskender et al. 

[16]. The differences in the nature and levels of bioactive compounds, the nutritional values 

of rations, and the conditions of study may be responsible for these divergent results. 

<H2>Cholesterol, triglyceride, HDL, LDL, and protein contents in yolk 

The data on cholesterol, triglyceride, HDL, LDL, and protein contents in yolk after binahong 

leaf powder supplementation are shown in Table-5. The addition of 2% of binahong leaf 

powder decreased the level of cholesterol in the yolk of quail eggs (p<0.05). Flavonoids and 

saponins in the binahong leaf powder may inhibit cholesterol absorption; hence, cholesterol 

deposition may be reduced [21-23]. This is supported by Lien et al. [24] who showed that the 

consumption of flavonoids increases the excretion of cholesterol. In addition, flavonoids may 

increase reverse cholesterol transport (RCT), resulting in high cholesterol excretion; thus, 

there will be a lower cholesterol level in yolk. However, 4 and 6% binahong leaf powder did 

not affect the cholesterol level. 

The addition of binahong leaf powder decreased the triglyceride content in quail yolk (Table-

5). As shown in our study, supplementation with a flavonoid extracted from the root of 

Scutellaria baicalensis Georgi decreases triglyceride content in the serum of broiler [25]. 

Likewise, Kamboh and Zhu [21] and Ouyang et al. [10] reported that the consumption of 
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flavonoids decreases the level of triglyceride in the serum and meat of broiler. According to 

Hsu and Yen [26] and Nagai et al. [27], flavonoids may inhibit intracellular triglyceride 

synthesis in the liver, which results in lower triglyceride deposition in quail egg yolk. In 

addition, flavonoid content in binahong leaf powder may increase the expression of 

peroxisome proliferator-activated receptor α in the liver, which is involved in lipid 

metabolism, especially fatty acid oxidation [10,28]. 

The content of yolk HDL increased with the increased concentration of binahong leaf powder 

in the quail rations (p<0.05). Similar to the result of our study, Afrose et al. [29] documented 

that saponins increase HDL content in broiler meat. Supplementation with karaya saponin 

also increases HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that 

supplementation with saponin extract increases the HDL content in the blood, liver, kidneys, 

and heart tissues of white mice. Kamboh and Zhu [21] reported that flavonoids increase the 

HDL content in serum and HDL deposition in the breast meat of broiler. The mechanism by 

which binahong leaf increased HDL concentration in quail egg yolk is not known; however, 

the role of binahong leaf powder in the RCT mechanism seems to be attributable to the 

increased HDL content in quail yolk. Millar et al. [23] and Marques et al. [32] reported that 

the increase in the RCT mechanism due to binahong leaf powder supplementation is 
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accompanied by an increase in the level of HDL. Thus, this mechanism seems to be related to 

the contribution of HDL on RCT. 

Treatment with binahong leaf powder decreased the level of LDL in the quail egg yolk 

(Table-5). Afrose et al. [30] reported that saponins decrease the LDL content of quail egg. 

Likewise, Chaudhary et al. [33] stated that saponins potentially decrease the LDL content of 

meat. In addition, supplementation with saponin extract decreases LDL content in the blood, 

liver, kidneys, and heart tissues of white mice [31]. Flavonoids have been reported to 

decrease the LDL level in the blood of broiler [10,21,25]. Furthermore, Zhou et al. [25] stated 

that flavonoid supplementation also decreases the LDL content of the breast meat of broiler. 

Binahong leaf extract contains saponins, which bind bile acid and form large mixed micelles. 

Cholesterol in the micelles cannot be absorbed by microvilli on the surface of intestinal 

epithelial cells, which causes a decrease in total and LDL cholesterol levels [34]. Saponins 

inhibit fat metabolism through the inhibition of lipase secretion and decrease cholesterol and 

LDL [35], but increase HDL [36], contents in the blood. Flavonoids are active compounds 

that reduce the activity of fatty acid synthase and reduce the level of LDL in animal tissues 

[10]. 
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The addition of 2-6% binahong leaf powder did not significantly influence the protein content 

of egg yolk. This contrasted with a previous study. Iskender et al. [16] reported that 

supplementation with flavonoids (hesperidin, naringin, and quercetin) increases egg protein. 

Ahmad et al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts 

increase the protein content in yolk. 

In general, the protein content in an egg is derived from the feed. In this study, the inclusion 

of binahong leaf powder was accompanied by the decreased crude protein in the ration. 

Hence, the protein-increasing effect by binahong leaf powder seemed to be inhibited by lower 

protein content in the quail ration due to the binahong leaf inclusion. 

<H1>Conclusion 

The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and 

LDL levels in quail egg. 
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Table-1: Feed composition of the control ration. 

Feed ingredients % 

Yellow corn 48.00 
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Rice bran 6.00 

Pollard 16.00 

Poultry meat meal 14.00 

Soybean meal 10.00 

CaCO3 5.50 

Salt 0.25 

Premix 0.25 

Total 100.00 

 

  

Table-2: Nutrition content of the ration. 

Nutrient contents 

Addition of binahong leaf powder 

T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Energy metabolic 

(kkal/kg)  

2763.20 2694.12 2628.26 2565.40 

Protein (%) 19.77 19.35 18.95 18.56 
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Fat (%) 4.66 4.58 4.51 4.43 

Crude fiber (%) 4.29 4.95 5.56 6.12 

Ca (%) 3.15 3.06 2.97 2.88 

P (%) 0.79 0.76 0.74 0.71 

Lysine (%) 0.96 0.93 0.89 0.86 

Methionine (%) 0.48 0.46 0.44 0.42 

 

 

 

Table-3: Egg production on addition of binahong leaf powder in quail rations. 

Age 

(weeks) 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49 

9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53 

10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57 

11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59 
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12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67 

14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69 

 

 

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2(4%) T3 (6%) 

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38 

Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57 

Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53 

Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32 

Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51 

Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73 

Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12 
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Table-5: Influence of the addition of binahong leaf powder on cholesterol, triglyceride, HDL, 

LDL, and protein of quail egg yolk. 

Parameters 

Addition of binahong leaf powder p-

value T0 (0%) T1 (2%) T2 (4%) T3 (6%) 

Yolk 

cholesterol 

(mg/g) 

56.15±5.04a 23.77±3.75b 51.97±4.63a 51.35±7.55a <0.0

1 

Yolk 

triglyceride 

(mg/g) 

903.22±58.21a 608.62±22.46

c 

778.34±53.59

b 

811.63±104.01

b 

<0.0

1 

Yolk HDL 

(mg/g) 36.86±1.32b 34.8b±1.58b 48.62±1.67a 47.52±1.58a 

<0.0

1 

Yolk LDL 

(mg/g) 29.18 ±1.59 a 16.06b±0.33b 17.09±0.37b 16.28±0.36b 

<0.0

1 

Protein of yolk 

(%) 30.16±2.78 30.37±.82 29.15±0.81 30.19±2.55 

0.00 

Mean bearing different superscripts between the treatments differ significantly. Data 
represented as mean±SE (p<0.01) - vw 
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Mean within a row for each parameter with different superscripts are significantly different 
(p<0.01) - jurnal lainyang lain 
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Abstract
Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder to quail rations on the 
production and quality of eggs.

Materials and Methods: The study involved the use of two hundred 7-week-old quails housed evenly in 20 wire cages with 
a body weight of 123.77±0.72 g. The quails were treated as follows: Ration without binahong leaf powder (T0), addition 2% 
of binahong leaf powder (T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder (T3). 
The study used a completely randomized design. The parameters measured were the production, weight, and characteristics 
of the eggs, as well as the cholesterol, triglyceride, high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg 
protein content in the yolk.

Results: The addition of 2-6% binahong powder did not significantly affect egg production, egg characteristics, or egg protein 
content, but significantly (p<0.05) affected the cholesterol, triglyceride, HDL, and LDL contents in yolk. The cholesterol, 
triglyceride, and LDL contents decreased significantly in T1, whereas HDL increased significantly in T2 and T3.

Conclusion: The addition of 2% binahong was enough to obtain healthy quail eggs with low levels of cholesterol, 
triglyceride, and LDL.

Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, triglyceride.

Introduction

Quail egg contains many high-quality nutrients 
but also high cholesterol [1]. The protein content in a 
quail egg is approximately 13.30% [1]. The choles-
terol content in a quail egg is higher than in a chicken 
egg. The cholesterol content in the yolk of a quail 
egg is 6.79 mg/dl, whereas the cholesterol content in 
chicken egg yolk is 4.03 mg/dl [2]. Overconsumption 
of cholesterol increases the blood cholesterol level, 
which leads to heart disease; thus, some people 
are afraid of consuming quail egg. Catapano and 
Wiklund  [3] stated that blood cholesterol, particu-
larly low-density lipoprotein (LDL) cholesterol, has 
a positive correlation with the occurrence of ath-
erosclerosis. The consumption of high-density lipo-
protein (HDL) derived from quail egg increases the 
blood serum HDL level and decreases atherosclerotic 
plaques in rabbits. Thus, egg HDL may be used as an 
anti-atherosclerotic agent for patients with cardiovas-
cular disease [4]. An attempt to obtain quail egg with 

low cholesterol and high HDL contents needs to be 
carried out.

Binahong (Anredera cordifolia) is a wild plant 
with a rapid growth rate that requires no complicated 
cultivation; thus, binahong is abundant [5]. Sutrisno 
et al. [5] and Leliqia et al. [6] revealed that the leaf 
of binahong contains bioactive compounds, such as 
flavonoids, tannins, saponins, phenols, and steroids, 
and Astuti et al. [7] reported that the leaf also contains 
terpenoid, which may potentially increase pancreatic 
insulin secretion. Furthermore, Hasbullah [8] doc-
umented that binahong leaf exhibits hypolipidemic 
properties. Kamboh et al. [9] showed that supple-
mentation with a bioflavonoid increases antioxidant 
and enzyme activities and decreases total cholesterol 
and triglyceride levels in the serum and breast meat 
of broiler. A study by Ouyang et al. [10] showed that 
supplementation with 15  mg/kg of alfalfa flavonoid 
increases HDL levels and decreases the levels of cho-
lesterol, triglyceride, and serum LDL and the per-
centage of abdominal fat of broiler. Feeding saponin 
decreases cholesterol, insulin, and blood triglyceride 
and increases blood HDL synthesis. Saponin also 
decreases the contents of cholesterol [11] and protein 
digestibility [12] of broiler meat.

Based on the facts that binahong contain flavo-
noids, tannins, saponins, phenols, and steroids and it 
has potentially reduced cholesterol, triglyceride, LDL 

Copyright: Kismiati, et al. Open Access. This article is distributed 
under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give appropriate credit 
to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. 
The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data 
made available in this article, unless otherwise stated.

31_VET_13(2)_Sri Kismiati - Final

http://orcid.org/0000-0002_0259-1575


Veterinary World, EISSN: 2231-0916� 605

Available at www.veterinaryworld.org/Vol.13/March-2020/31.pdf

serum and increased HDL. Hopefully, it will produce 
a healthy egg product. Therefore, t he aim of this study 
was to evaluate the effect of the addition of binahong 
leaf powder to rations on the contents of cholesterol, 
triglyceride, HDL, LDL, and protein in quail eggs.
Materials and Methods
Ethical approval

The procedure of using quail in this study has 
been approved by the Animal Ethics Committee in the 
Faculty of Animal Sciences, Diponegoro University, 
Semarang, Indonesia.
Animals

The study used two hundred 7-week-old female 
quails with an average body weight of 123.77±0.72 g. 
The quails were housed in 20 wire cages. Each cage 
was 90 × 35 × 25 cm and housed 10 quails. The feed 
consisted of yellow corn, rice bran, pollard, poultry 
meat meal, soybean meal, CaCO3, salt, premix, and 
binahong leaf powder.
Experimental design

This study was arranged according to a com-
pletely randomized design with four treatments and 
five repetitions (10 quails per group per repetition). The 
treatment groups included T0, control ration (without 
binahong leaf powder); T1, control ration + 2% bina-
hong leaf powder; T2, control ration + 4% binahong 
leaf powder; and T3, control ration + 6% binahong leaf 
powder in ration. The composition and nutrient content 
of the ration are presented in Tables-1 and 2.
Tests and procedures

The recording of egg production was carried 
out every day during the study and the formula: 

Production = (number of eggs/number of chickens) × 
100% was used. Egg weight and egg characteristics 
were measured  every 3 consecutive days weekly. The 
cholesterol, triglyceride, HDL, LDL, and protein con-
tents in the egg yolk were collected by sampling one 
egg per experimental unit at the end of the study. The 
analyses of cholesterol and triglyceride contents were 
conducted based on the cholesterol p-aminophenazone 
method [13], HDL and LDL analysis was based on the 
enzymatic colorimetric method [13], and protein anal-
ysis was based on the Kjeldahl method [14].
Statistical analysis

Data were analyzed as a completely random-
ized design using one-way analysis of variance and 
Duncan’s Multiple Range Test.
Results and Discussion
Effect of the addition of binahong leaf powder on egg 
production

The addition of 2-6% of binahong leaf powder, 
rich in flavonoids and saponins, did not significantly 
influence quail egg production at 8-14 weeks of age 
(Table-3). This result was similar to that reported by 
Kusumanti and Murwani [15], which showed that 
supplementation of binahong leaf powder does not 
significantly affect the egg production of laying hens. 
In line with this, Iskender et al. [16] showed that fla-
vonoids have no significant effect on egg production. 
In contrast, supplementation with the quercetin flavo-
noid [17] and saponins derived from karaya increases 
the egg production of laying hens [18]. These incon-
sistencies may be caused by the differences in the lev-
els of flavonoids and saponins used in the study, as 
well as the conditions of the study.
Effect of binahong leaf powder on egg characteristics

The addition of binahong leaf powder did not sig-
nificantly affect the characteristics of the egg, including 
egg weight, yolk weight, albumen weight, and eggshell 
weight (Table-4). It has been hypothesized that the 
bioactive component of binahong leaf may positively 
affect the egg characteristics. However, this study 
revealed different results. According to Leke et al. [19], 
flavonoids of papaya seeds increase egg quality (egg 
yolk, albumen, and eggshell weight) of Indonesian 
hens. Moreover, Afrose et al. [18] reported that supple-
mentation with 25, 50, and 75 mg/kg of karaya saponin 
increases egg weight, yolk weight, and albumen weight 
of laying hens, whereas Ayasan et al. [20] reported that 
supplementation of Yucca schidigera powder, with 
120 ppm of saponin, increases egg weight but does not 
affect the eggshell weight. As in our study, one study 
showed that supplementation with 0.2-0.6 g/kg of fla-
vonoid does not significantly influence egg quality [17]. 
In addition, supplementation with flavonoids does not 
significantly influence eggshell weight, as reported by 
Iskender et al. [16]. The differences in the nature and 
levels of bioactive compounds, the nutritional values of 
rations, and the conditions of study may be responsible 
for these divergent results.

Table-1: Feed composition of the control ration.

Feed ingredients %

Yellow corn 48.00
Rice bran 6.00
Pollard 16.00
Poultry meat meal 14.00
Soybean meal 10.00
CaCO3 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Nutrient 
contents

Addition of binahong leaf powder

T0 (0%) T1 (2%) T2 (4%) T3 (6%)

Energy metabolic 
(kkal/kg) 

2763.20 2694.12 2628.26 2565.40

Protein (%) 19.77 19.35 18.95 18.56
Fat (%) 4.66 4.58 4.51 4.43
Crude fiber (%) 4.29 4.95 5.56 6.12
Ca (%) 3.15 3.06 2.97 2.88
P (%) 0.79 0.76 0.74 0.71
Lysine (%) 0.96 0.93 0.89 0.86
Methionine (%) 0.48 0.46 0.44 0.42
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Cholesterol, triglyceride, HDL, LDL, and protein con-
tents in yolk

The data on cholesterol, triglyceride, HDL, 
LDL, and protein contents in yolk after binahong leaf 
powder supplementation are shown in Table-5. The 
addition of 2% of binahong leaf powder decreased the 
level of cholesterol in the yolk of quail eggs (p<0.05). 
Flavonoids and saponins in the binahong leaf powder 
may inhibit cholesterol absorption; hence, cholesterol 
deposition may be reduced [21-23]. This is supported 
by Lien et al. [24] who showed that the consumption 
of flavonoids increases the excretion of cholesterol. In 
addition, flavonoids may increase reverse cholesterol 
transport (RCT), resulting in high cholesterol excre-
tion; thus, there will be a lower cholesterol level in 
yolk. However, 4 and 6% binahong leaf powder did 
not affect the cholesterol level.

The addition of binahong leaf powder decreased 
the triglyceride content in quail yolk (Table-5). As 
shown in our study, supplementation with a flavo-
noid extracted from the root of Scutellaria baicalen-
sis Georgi decreases triglyceride content in the serum 
of broiler [25]. Likewise, Kamboh and Zhu [21] and 
Ouyang et al. [10] reported that the consumption of 
flavonoids decreases the level of triglyceride in the 
serum and meat of broiler. According to Hsu and 
Yen [26] and Nagai et al. [27], flavonoids may inhibit 
intracellular triglyceride synthesis in the liver, which 
results in lower triglyceride deposition in quail egg 
yolk. In addition, flavonoid content in binahong leaf 
powder may increase the expression of peroxisome 
proliferator-activated receptor α in the liver, which 
is involved in lipid metabolism, especially fatty acid 
oxidation [10,28].

The content of yolk HDL increased with the 
increased concentration of binahong leaf powder 
in the quail rations (p<0.05). Similar to the result 

of our study, Afrose et al. [29] documented that 
saponins increase HDL content in broiler meat. 
Supplementation with karaya saponin also increases 
HDL content in quail egg [30]. Furthermore, Smith 
et al. [31] stated that supplementation with saponin 
extract increases the HDL content in the blood, liver, 
kidneys, and heart tissues of white mice. Kamboh and 
Zhu [21] reported that flavonoids increase the HDL 
content in serum and HDL deposition in the breast 
meat of broiler. The mechanism by which binahong 
leaf increased HDL concentration in quail egg yolk is 
not known; however, the role of binahong leaf powder 
in the RCT mechanism seems to be attributable to the 
increased HDL content in quail yolk. Millar et al. [23] 
and Marques et al. [32] reported that the increase in 
the RCT mechanism due to binahong leaf powder 
supplementation is accompanied by an increase in 
the level of HDL. Thus, this mechanism seems to be 
related to the contribution of HDL on RCT.

Treatment with binahong leaf powder decreased 
the level of LDL in the quail egg yolk (Table-5). Afrose 
et al. [30] reported that saponins decrease the LDL 
content of quail egg. Likewise, Chaudhary et al. [33] 
stated that saponins potentially decrease the LDL 
content of meat. In addition, supplementation with 
saponin extract decreases LDL content in the blood, 
liver, kidneys, and heart tissues of white mice [31]. 
Flavonoids have been reported to decrease the LDL 
level in the blood of broiler [10,21,25]. Furthermore, 
Zhou et al. [25] stated that flavonoid supplementation 
also decreases the LDL content of the breast meat 
of broiler. Binahong leaf extract contains saponins, 
which bind bile acid and form large mixed micelles. 
Cholesterol in the micelles cannot be absorbed by 
microvilli on the surface of intestinal epithelial cells, 
which causes a decrease in total and LDL cholesterol 
levels [34]. Saponins inhibit fat metabolism through 

Table-3: Egg production on addition of binahong leaf powder in quail rations.

Age (weeks) Addition of binahong leaf powder p-value

T0 (0%) T1 (2%) T2 (4%) T3 (6%)

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49
9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53
10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57
11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59
12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67
14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic.

Parameters Addition of binahong leaf powder p-value

T0 (0%) T1 (2%) T2(4%) T3 (6%)

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38
Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57
Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53
Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32
Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51
Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73
Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12
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the inhibition of lipase secretion and decrease choles-
terol and LDL [35], but increase HDL [36], contents 
in the blood. Flavonoids are active compounds that 
reduce the activity of fatty acid synthase and reduce 
the level of LDL in animal tissues [10].

The addition of 2-6% binahong leaf powder did 
not significantly influence the protein content of egg 
yolk. This contrasted with a previous study. Iskender 
et al. [16] reported that supplementation with flavo-
noids (hesperidin, naringin, and quercetin) increases 
egg protein. Ahmad et al. [37] documented that bio-
active compounds from Moringa oleifera leaf extracts 
increase the protein content in yolk.

In general, the protein content in an egg is derived 
from the feed. In this study, the inclusion of binahong 
leaf powder was accompanied by the decreased crude 
protein in the ration. Hence, the protein-increasing 
effect by binahong leaf powder seemed to be inhibited 
by lower protein content in the quail ration due to the 
binahong leaf inclusion.
Conclusion

The addition of 2% binahong leaf powder is best 
for lowering cholesterol, triglyceride, and LDL levels 
in quail egg.
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Abstract

Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder to quail rations on the 
production and quality of eggs.

Materials and Methods: The study involved the use of two hundred 7-week-old quails housed evenly in 20 wire cages with 
a body weight of 123.77±0.72 g. The quails were treated as follows: Ration without binahong leaf powder (T0), addition 2% 
of binahong leaf powder (T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder (T3). 
The study used a completely randomized design. The parameters measured were the production, weight, and characteristics 
of the eggs, as well as the cholesterol, triglyceride, high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg 
protein content in the yolk.

Results: The addition of 2-6% binahong powder did not significantly affect egg production, egg characteristics, or egg protein 
content, but significantly (p<0.05) affected the cholesterol, triglyceride, HDL, and LDL contents in yolk. The cholesterol, 
triglyceride, and LDL contents decreased significantly in T1, whereas HDL increased significantly in T2 and T3.

Conclusion:  The  addition  of  2%  binahong  was  enough  to  obtain  healthy  quail  eggs  with  low  levels  of  cholesterol, 
triglyceride, and LDL.

Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, triglyceride.

Introduction

Quail egg contains many high-quality nutrients 
but also high cholesterol [1]. The protein content in a 
quail egg is approximately 13.30% [1]. The choles-
terol content in a quail egg is higher than in a chicken 
egg.  The  cholesterol  content  in  the  yolk  of  a  quail 
egg is 6.79 mg/dl, whereas the cholesterol content in 
chicken egg yolk is 4.03 mg/dl [2]. Overconsumption 
of  cholesterol  increases  the  blood  cholesterol  level, 
which leads to heart disease; thus, some people 
are  afraid  of  consuming  quail  egg.  Catapano  and 
Wiklund  [3]  stated  that  blood  cholesterol,  particu-
larly low-density lipoprotein (LDL) cholesterol, has 
a  positive  correlation  with  the  occurrence  of  ath-
erosclerosis. The consumption of high-density lipo-
protein (HDL) derived from quail egg increases the 
blood serum HDL level and decreases atherosclerotic 
plaques in rabbits. Thus, egg HDL may be used as an 
anti-atherosclerotic agent for patients with cardiovas-
cular disease [4]. An attempt to obtain quail egg with 

low cholesterol and high HDL contents needs to be 
carried out.

Binahong  (Anredera  cordifolia)  is  a  wild  plant 
with a rapid growth rate that requires no complicated 
cultivation; thus, binahong is abundant [5]. Sutrisno 
et al. [5] and Leliqia et al. [6] revealed that the leaf 
of  binahong  contains  bioactive  compounds,  such  as 
flavonoids,  tannins,  saponins,  phenols,  and  steroids, 
and Astuti et al. [7] reported that the leaf also contains 
terpenoid, which may potentially increase pancreatic 
insulin  secretion.  Furthermore,  Hasbullah  [8]  doc-
umented  that  binahong  leaf  exhibits  hypolipidemic 
properties.  Kamboh  et  al.  [9]  showed  that  supple-
mentation  with  a  bioflavonoid  increases  antioxidant 
and enzyme activities and decreases total cholesterol 
and triglyceride levels in the serum and breast meat 
of broiler. A study by Ouyang et al. [10] showed that 
supplementation  with  15  mg/kg  of  alfalfa  flavonoid 
increases HDL levels and decreases the levels of cho-
lesterol,  triglyceride,  and  serum  LDL  and  the  per-
centage of abdominal fat of broiler. Feeding saponin 
decreases cholesterol, insulin, and blood triglyceride 
and  increases  blood  HDL  synthesis.  Saponin  also 
decreases the contents of cholesterol [11] and protein 
digestibility [12] of broiler meat.

Based on the facts that binahong contain flavo-
noids, tannins, saponins, phenols, and steroids and it 
has potentially reduced cholesterol, triglyceride, LDL 
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serum and increased HDL. Hopefully, it will produce 
a healthy egg product. Therefore, t he aim of this study 
was to evaluate the effect of the addition of binahong 
leaf powder to rations on the contents of cholesterol, 
triglyceride, HDL, LDL, and protein in quail eggs.

Materials and Methods

Ethical approval

The  procedure  of  using  quail  in  this  study  has 
been approved by the Animal Ethics Committee in the 
Faculty of Animal Sciences, Diponegoro University, 
Semarang, Indonesia.

Animals

The study used two hundred 7-week-old female 
quails with an average body weight of 123.77±0.72 g. 
The quails were housed in 20 wire cages. Each cage 
was 90 × 35 × 25 cm and housed 10 quails. The feed 
consisted  of  yellow  corn,  rice  bran,  pollard,  poultry 
meat  meal,  soybean  meal,  CaCO3,  salt,  premix,  and 
binahong leaf powder.

Experimental design

This  study  was  arranged  according  to  a  com-
pletely  randomized  design  with  four  treatments  and 
five repetitions (10 quails per group per repetition). The 
treatment groups included T0, control ration (without 
binahong leaf powder); T1, control ration + 2% bina-
hong leaf powder; T2, control ration + 4% binahong 
leaf powder; and T3, control ration + 6% binahong leaf 
powder in ration. The composition and nutrient content 
of the ration are presented in Tables-1 and 2.

Tests and procedures

The  recording  of  egg  production  was  carried 
out  every  day  during  the  study  and  the  formula: 

Production = (number of eggs/number of chickens) × 
100% was used. Egg weight and egg characteristics 
were measured  every 3 consecutive days weekly. The 
cholesterol, triglyceride, HDL, LDL, and protein con-
tents in the egg yolk were collected by sampling one 
egg per experimental unit at the end of the study. The 
analyses of cholesterol and triglyceride contents were 
conducted based on the cholesterol p-aminophenazone 
method [13], HDL and LDL analysis was based on the 
enzymatic colorimetric method [13], and protein anal-
ysis was based on the Kjeldahl method [14].

Statistical analysis

Data  were  analyzed  as  a  completely  random-
ized  design  using  one-way  analysis  of  variance  and 
Duncan’s Multiple Range Test.

Results and Discussion

Effect of the addition of binahong leaf powder on egg 
production

The addition of 2-6% of binahong leaf powder, 
rich in flavonoids and saponins, did not significantly 
influence quail egg production at 8-14 weeks of age 
(Table-3). This result was similar to that reported by 
Kusumanti  and  Murwani  [15],  which  showed  that 
supplementation  of  binahong  leaf  powder  does  not 
significantly affect the egg production of laying hens. 
In line with this, Iskender et al. [16] showed that fla-
vonoids have no significant effect on egg production. 
In contrast, supplementation with the quercetin flavo-
noid [17] and saponins derived from karaya increases 
the egg production of laying hens [18]. These incon-
sistencies may be caused by the differences in the lev-
els of flavonoids and saponins used in the study, as 
well as the conditions of the study.

Effect of binahong leaf powder on egg characteristics

The addition of binahong leaf powder did not sig-
nificantly affect the characteristics of the egg, including 
egg weight, yolk weight, albumen weight, and eggshell 
weight  (Table-4).  It  has  been  hypothesized  that  the 
bioactive component of binahong leaf may positively 
affect the egg characteristics. However, this study 
revealed different results. According to Leke et al. [19], 
flavonoids of papaya seeds increase egg quality (egg 
yolk,  albumen,  and  eggshell  weight)  of  Indonesian 
hens. Moreover, Afrose et al. [18] reported that supple-
mentation with 25, 50, and 75 mg/kg of karaya saponin 
increases egg weight, yolk weight, and albumen weight 
of laying hens, whereas Ayasan et al. [20] reported that 
supplementation of Yucca schidigera powder, with 
120 ppm of saponin, increases egg weight but does not 
affect the eggshell weight. As in our study, one study 
showed that supplementation with 0.2-0.6 g/kg of fla-
vonoid does not significantly influence egg quality [17]. 
In addition, supplementation with flavonoids does not 
significantly influence eggshell weight, as reported by 
Iskender et al. [16]. The differences in the nature and 
levels of bioactive compounds, the nutritional values of 
rations, and the conditions of study may be responsible 
for these divergent results.

Table-1: Feed composition of the control ration.

Feed ingredients %

Yellow corn 48.00
Rice bran 6.00
Pollard 16.00
Poultry meat meal 14.00
Soybean meal 10.00
CaCO3 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Nutrient 
contents

Addition of binahong leaf powder

T0 (0%) T1 (2%) T2 (4%) T3 (6%)

Energy metabolic 
(kkal/kg) 

2763.20 2694.12 2628.26 2565.40

Protein (%) 19.77 19.35 18.95 18.56
Fat (%) 4.66 4.58 4.51 4.43
Crude fiber (%) 4.29 4.95 5.56 6.12
Ca (%) 3.15 3.06 2.97 2.88
P (%) 0.79 0.76 0.74 0.71
Lysine (%) 0.96 0.93 0.89 0.86
Methionine (%) 0.48 0.46 0.44 0.42
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Cholesterol, triglyceride, HDL, LDL, and protein con-
tents in yolk

The data on cholesterol, triglyceride, HDL, 
LDL, and protein contents in yolk after binahong leaf 
powder  supplementation  are  shown  in  Table-5.  The 
addition of 2% of binahong leaf powder decreased the 
level of cholesterol in the yolk of quail eggs (p<0.05). 
Flavonoids and saponins in the binahong leaf powder 
may inhibit cholesterol absorption; hence, cholesterol 
deposition may be reduced [21-23]. This is supported 
by Lien et al. [24] who showed that the consumption 
of flavonoids increases the excretion of cholesterol. In 
addition, flavonoids may increase reverse cholesterol 
transport (RCT), resulting in high cholesterol excre-
tion;  thus,  there  will  be  a  lower  cholesterol  level  in 
yolk. However, 4 and 6% binahong leaf powder did 
not affect the cholesterol level.

The addition of binahong leaf powder decreased 
the  triglyceride  content  in  quail  yolk  (Table-5).  As 
shown  in  our  study,  supplementation  with  a  flavo-
noid extracted from the root of Scutellaria baicalen-
sis Georgi decreases triglyceride content in the serum 
of broiler [25]. Likewise, Kamboh and Zhu [21] and 
Ouyang et al. [10] reported that the consumption of 
flavonoids  decreases  the  level  of  triglyceride  in  the 
serum  and  meat  of  broiler.  According  to  Hsu  and 
Yen [26] and Nagai et al. [27], flavonoids may inhibit 
intracellular triglyceride synthesis in the liver, which 
results  in  lower  triglyceride  deposition  in  quail  egg 
yolk. In addition, flavonoid content in binahong leaf 
powder  may  increase  the  expression  of  peroxisome 
proliferator-activated  receptor  α  in  the  liver,  which 
is involved in lipid metabolism, especially fatty acid 
oxidation [10,28].

The  content  of  yolk  HDL  increased  with  the 
increased concentration of binahong leaf powder 
in  the  quail  rations  (p<0.05).  Similar  to  the  result 

of  our  study,  Afrose  et  al.  [29]  documented  that 
saponins increase HDL content in broiler meat. 
Supplementation  with  karaya  saponin  also  increases 
HDL  content  in  quail  egg  [30].  Furthermore,  Smith 
et  al.  [31]  stated  that  supplementation  with  saponin 
extract increases the HDL content in the blood, liver, 
kidneys, and heart tissues of white mice. Kamboh and 
Zhu  [21]  reported  that  flavonoids  increase  the  HDL 
content  in  serum  and  HDL  deposition  in  the  breast 
meat of broiler. The mechanism by which binahong 
leaf increased HDL concentration in quail egg yolk is 
not known; however, the role of binahong leaf powder 
in the RCT mechanism seems to be attributable to the 
increased HDL content in quail yolk. Millar et al. [23] 
and Marques et al. [32] reported that the increase in 
the  RCT  mechanism  due  to  binahong  leaf  powder 
supplementation  is  accompanied  by  an  increase  in 
the level of HDL. Thus, this mechanism seems to be 
related to the contribution of HDL on RCT.

Treatment with binahong leaf powder decreased 
the level of LDL in the quail egg yolk (Table-5). Afrose 
et  al.  [30]  reported  that  saponins  decrease  the  LDL 
content of quail egg. Likewise, Chaudhary et al. [33] 
stated  that  saponins  potentially  decrease  the  LDL 
content  of  meat.  In  addition,  supplementation  with 
saponin extract decreases LDL content in the blood, 
liver,  kidneys,  and  heart  tissues  of  white  mice  [31]. 
Flavonoids have been reported to decrease the LDL 
level in the blood of broiler [10,21,25]. Furthermore, 
Zhou et al. [25] stated that flavonoid supplementation 
also  decreases  the  LDL  content  of  the  breast  meat 
of  broiler.  Binahong  leaf  extract  contains  saponins, 
which bind bile acid and form large mixed micelles. 
Cholesterol  in  the  micelles  cannot  be  absorbed  by 
microvilli on the surface of intestinal epithelial cells, 
which causes a decrease in total and LDL cholesterol 
levels [34]. Saponins inhibit fat metabolism through 

Table-3: Egg production on addition of binahong leaf powder in quail rations.

Age (weeks) Addition of binahong leaf powder p-value

T0 (0%) T1 (2%) T2 (4%) T3 (6%)

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49
9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53
10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57
11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59
12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67
14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic.

Parameters Addition of binahong leaf powder p-value

T0 (0%) T1 (2%) T2(4%) T3 (6%)

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38
Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57
Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53
Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32
Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51
Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73
Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12
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the inhibition of lipase secretion and decrease choles-
terol and LDL [35], but increase HDL [36], contents 
in  the  blood.  Flavonoids  are  active  compounds  that 
reduce the activity of fatty acid synthase and reduce 
the level of LDL in animal tissues [10].

The addition of 2-6% binahong leaf powder did 
not significantly influence the protein content of egg 
yolk. This contrasted with a previous study. Iskender 
et al. [16] reported that supplementation with flavo-
noids (hesperidin, naringin, and quercetin) increases 
egg protein. Ahmad et al. [37] documented that bio-
active compounds from Moringa oleifera leaf extracts 
increase the protein content in yolk.

In general, the protein content in an egg is derived 
from the feed. In this study, the inclusion of binahong 
leaf powder was accompanied by the decreased crude 
protein  in  the  ration.  Hence,  the  protein-increasing 
effect by binahong leaf powder seemed to be inhibited 
by lower protein content in the quail ration due to the 
binahong leaf inclusion.

Conclusion

The addition of 2% binahong leaf powder is best 
for lowering cholesterol, triglyceride, and LDL levels 
in quail egg.
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Abstract

Aim: The aim of this study was to evaluate the effect of the addition of binahong leaf powder to quail rations on the 
production and quality of eggs.

Materials and Methods: The study involved the use of two hundred 7-week-old quails housed evenly in 20 wire cages with 
a body weight of 123.77±0.72 g. The quails were treated as follows: Ration without binahong leaf powder (T0), addition 2% 
of binahong leaf powder (T1), addition 4% of binahong leaf powder (T2), and addition 6% of binahong leaf powder (T3). 
The study used a completely randomized design. The parameters measured were the production, weight, and characteristics 
of the eggs, as well as the cholesterol, triglyceride, high-density lipoprotein (HDL), low-density lipoprotein (LDL), and egg 
protein content in the yolk.

Results: The addition of 2-6% binahong powder did not significantly affect egg production, egg characteristics, or egg protein 
content, but significantly (p<0.05) affected the cholesterol, triglyceride, HDL, and LDL contents in yolk. The cholesterol, 
triglyceride, and LDL contents decreased significantly in T1, whereas HDL increased significantly in T2 and T3.

Conclusion:  The  addition  of  2%  binahong  was  enough  to  obtain  healthy  quail  eggs  with  low  levels  of  cholesterol, 
triglyceride, and LDL.

Keywords: binahong, cholesterol, high-density lipoprotein, low-density lipoprotein, triglyceride.

Introduction

Quail egg contains many high-quality nutrients 
but also high cholesterol [1]. The protein content in a 
quail egg is approximately 13.30% [1]. The choles-
terol content in a quail egg is higher than in a chicken 
egg.  The  cholesterol  content  in  the  yolk  of  a  quail 
egg is 6.79 mg/dl, whereas the cholesterol content in 
chicken egg yolk is 4.03 mg/dl [2]. Overconsumption 
of  cholesterol  increases  the  blood  cholesterol  level, 
which leads to heart disease; thus, some people 
are  afraid  of  consuming  quail  egg.  Catapano  and 
Wiklund  [3]  stated  that  blood  cholesterol,  particu-
larly low-density lipoprotein (LDL) cholesterol, has 
a  positive  correlation  with  the  occurrence  of  ath-
erosclerosis. The consumption of high-density lipo-
protein (HDL) derived from quail egg increases the 
blood serum HDL level and decreases atherosclerotic 
plaques in rabbits. Thus, egg HDL may be used as an 
anti-atherosclerotic agent for patients with cardiovas-
cular disease [4]. An attempt to obtain quail egg with 

low cholesterol and high HDL contents needs to be 
carried out.

Binahong  (Anredera  cordifolia)  is  a  wild  plant 
with a rapid growth rate that requires no complicated 
cultivation; thus, binahong is abundant [5]. Sutrisno 
et al. [5] and Leliqia et al. [6] revealed that the leaf 
of  binahong  contains  bioactive  compounds,  such  as 
flavonoids,  tannins,  saponins,  phenols,  and  steroids, 
and Astuti et al. [7] reported that the leaf also contains 
terpenoid, which may potentially increase pancreatic 
insulin  secretion.  Furthermore,  Hasbullah  [8]  doc-
umented  that  binahong  leaf  exhibits  hypolipidemic 
properties.  Kamboh  et  al.  [9]  showed  that  supple-
mentation  with  a  bioflavonoid  increases  antioxidant 
and enzyme activities and decreases total cholesterol 
and triglyceride levels in the serum and breast meat 
of broiler. A study by Ouyang et al. [10] showed that 
supplementation  with  15  mg/kg  of  alfalfa  flavonoid 
increases HDL levels and decreases the levels of cho-
lesterol,  triglyceride,  and  serum  LDL  and  the  per-
centage of abdominal fat of broiler. Feeding saponin 
decreases cholesterol, insulin, and blood triglyceride 
and  increases  blood  HDL  synthesis.  Saponin  also 
decreases the contents of cholesterol [11] and protein 
digestibility [12] of broiler meat.

Based on the facts that binahong contain flavo-
noids, tannins, saponins, phenols, and steroids and it 
has potentially reduced cholesterol, triglyceride, LDL 
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serum and increased HDL. Hopefully, it will produce 
a healthy egg product. Therefore, t he aim of this study 
was to evaluate the effect of the addition of binahong 
leaf powder to rations on the contents of cholesterol, 
triglyceride, HDL, LDL, and protein in quail eggs.

Materials and Methods

Ethical approval

The  procedure  of  using  quail  in  this  study  has 
been approved by the Animal Ethics Committee in the 
Faculty of Animal Sciences, Diponegoro University, 
Semarang, Indonesia.

Animals

The study used two hundred 7-week-old female 
quails with an average body weight of 123.77±0.72 g. 
The quails were housed in 20 wire cages. Each cage 
was 90 × 35 × 25 cm and housed 10 quails. The feed 
consisted  of  yellow  corn,  rice  bran,  pollard,  poultry 
meat  meal,  soybean  meal,  CaCO3,  salt,  premix,  and 
binahong leaf powder.

Experimental design

This  study  was  arranged  according  to  a  com-
pletely  randomized  design  with  four  treatments  and 
five repetitions (10 quails per group per repetition). The 
treatment groups included T0, control ration (without 
binahong leaf powder); T1, control ration + 2% bina-
hong leaf powder; T2, control ration + 4% binahong 
leaf powder; and T3, control ration + 6% binahong leaf 
powder in ration. The composition and nutrient content 
of the ration are presented in Tables-1 and 2.

Tests and procedures

The  recording  of  egg  production  was  carried 
out  every  day  during  the  study  and  the  formula: 

Production = (number of eggs/number of chickens) × 
100% was used. Egg weight and egg characteristics 
were measured  every 3 consecutive days weekly. The 
cholesterol, triglyceride, HDL, LDL, and protein con-
tents in the egg yolk were collected by sampling one 
egg per experimental unit at the end of the study. The 
analyses of cholesterol and triglyceride contents were 
conducted based on the cholesterol p-aminophenazone 
method [13], HDL and LDL analysis was based on the 
enzymatic colorimetric method [13], and protein anal-
ysis was based on the Kjeldahl method [14].

Statistical analysis

Data  were  analyzed  as  a  completely  random-
ized  design  using  one-way  analysis  of  variance  and 
Duncan’s Multiple Range Test.

Results and Discussion

Effect of the addition of binahong leaf powder on egg 
production

The addition of 2-6% of binahong leaf powder, 
rich in flavonoids and saponins, did not significantly 
influence quail egg production at 8-14 weeks of age 
(Table-3). This result was similar to that reported by 
Kusumanti  and  Murwani  [15],  which  showed  that 
supplementation  of  binahong  leaf  powder  does  not 
significantly affect the egg production of laying hens. 
In line with this, Iskender et al. [16] showed that fla-
vonoids have no significant effect on egg production. 
In contrast, supplementation with the quercetin flavo-
noid [17] and saponins derived from karaya increases 
the egg production of laying hens [18]. These incon-
sistencies may be caused by the differences in the lev-
els of flavonoids and saponins used in the study, as 
well as the conditions of the study.

Effect of binahong leaf powder on egg characteristics

The addition of binahong leaf powder did not sig-
nificantly affect the characteristics of the egg, including 
egg weight, yolk weight, albumen weight, and eggshell 
weight  (Table-4).  It  has  been  hypothesized  that  the 
bioactive component of binahong leaf may positively 
affect the egg characteristics. However, this study 
revealed different results. According to Leke et al. [19], 
flavonoids of papaya seeds increase egg quality (egg 
yolk,  albumen,  and  eggshell  weight)  of  Indonesian 
hens. Moreover, Afrose et al. [18] reported that supple-
mentation with 25, 50, and 75 mg/kg of karaya saponin 
increases egg weight, yolk weight, and albumen weight 
of laying hens, whereas Ayasan et al. [20] reported that 
supplementation of Yucca schidigera powder, with 
120 ppm of saponin, increases egg weight but does not 
affect the eggshell weight. As in our study, one study 
showed that supplementation with 0.2-0.6 g/kg of fla-
vonoid does not significantly influence egg quality [17]. 
In addition, supplementation with flavonoids does not 
significantly influence eggshell weight, as reported by 
Iskender et al. [16]. The differences in the nature and 
levels of bioactive compounds, the nutritional values of 
rations, and the conditions of study may be responsible 
for these divergent results.

Table-1: Feed composition of the control ration.

Feed ingredients %

Yellow corn 48.00
Rice bran 6.00
Pollard 16.00
Poultry meat meal 14.00
Soybean meal 10.00
CaCO3 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Nutrient 
contents

Addition of binahong leaf powder

T0 (0%) T1 (2%) T2 (4%) T3 (6%)

Energy metabolic 
(kkal/kg) 

2763.20 2694.12 2628.26 2565.40

Protein (%) 19.77 19.35 18.95 18.56
Fat (%) 4.66 4.58 4.51 4.43
Crude fiber (%) 4.29 4.95 5.56 6.12
Ca (%) 3.15 3.06 2.97 2.88
P (%) 0.79 0.76 0.74 0.71
Lysine (%) 0.96 0.93 0.89 0.86
Methionine (%) 0.48 0.46 0.44 0.42

"chickens" should be "quails".
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Cholesterol, triglyceride, HDL, LDL, and protein con-
tents in yolk

The data on cholesterol, triglyceride, HDL, 
LDL, and protein contents in yolk after binahong leaf 
powder  supplementation  are  shown  in  Table-5.  The 
addition of 2% of binahong leaf powder decreased the 
level of cholesterol in the yolk of quail eggs (p<0.05). 
Flavonoids and saponins in the binahong leaf powder 
may inhibit cholesterol absorption; hence, cholesterol 
deposition may be reduced [21-23]. This is supported 
by Lien et al. [24] who showed that the consumption 
of flavonoids increases the excretion of cholesterol. In 
addition, flavonoids may increase reverse cholesterol 
transport (RCT), resulting in high cholesterol excre-
tion;  thus,  there  will  be  a  lower  cholesterol  level  in 
yolk. However, 4 and 6% binahong leaf powder did 
not affect the cholesterol level.

The addition of binahong leaf powder decreased 
the  triglyceride  content  in  quail  yolk  (Table-5).  As 
shown  in  our  study,  supplementation  with  a  flavo-
noid extracted from the root of Scutellaria baicalen-
sis Georgi decreases triglyceride content in the serum 
of broiler [25]. Likewise, Kamboh and Zhu [21] and 
Ouyang et al. [10] reported that the consumption of 
flavonoids  decreases  the  level  of  triglyceride  in  the 
serum  and  meat  of  broiler.  According  to  Hsu  and 
Yen [26] and Nagai et al. [27], flavonoids may inhibit 
intracellular triglyceride synthesis in the liver, which 
results  in  lower  triglyceride  deposition  in  quail  egg 
yolk. In addition, flavonoid content in binahong leaf 
powder  may  increase  the  expression  of  peroxisome 
proliferator-activated  receptor  α  in  the  liver,  which 
is involved in lipid metabolism, especially fatty acid 
oxidation [10,28].

The  content  of  yolk  HDL  increased  with  the 
increased concentration of binahong leaf powder 
in  the  quail  rations  (p<0.05).  Similar  to  the  result 

of  our  study,  Afrose  et  al.  [29]  documented  that 
saponins increase HDL content in broiler meat. 
Supplementation  with  karaya  saponin  also  increases 
HDL  content  in  quail  egg  [30].  Furthermore,  Smith 
et  al.  [31]  stated  that  supplementation  with  saponin 
extract increases the HDL content in the blood, liver, 
kidneys, and heart tissues of white mice. Kamboh and 
Zhu  [21]  reported  that  flavonoids  increase  the  HDL 
content  in  serum  and  HDL  deposition  in  the  breast 
meat of broiler. The mechanism by which binahong 
leaf increased HDL concentration in quail egg yolk is 
not known; however, the role of binahong leaf powder 
in the RCT mechanism seems to be attributable to the 
increased HDL content in quail yolk. Millar et al. [23] 
and Marques et al. [32] reported that the increase in 
the  RCT  mechanism  due  to  binahong  leaf  powder 
supplementation  is  accompanied  by  an  increase  in 
the level of HDL. Thus, this mechanism seems to be 
related to the contribution of HDL on RCT.

Treatment with binahong leaf powder decreased 
the level of LDL in the quail egg yolk (Table-5). Afrose 
et  al.  [30]  reported  that  saponins  decrease  the  LDL 
content of quail egg. Likewise, Chaudhary et al. [33] 
stated  that  saponins  potentially  decrease  the  LDL 
content  of  meat.  In  addition,  supplementation  with 
saponin extract decreases LDL content in the blood, 
liver,  kidneys,  and  heart  tissues  of  white  mice  [31]. 
Flavonoids have been reported to decrease the LDL 
level in the blood of broiler [10,21,25]. Furthermore, 
Zhou et al. [25] stated that flavonoid supplementation 
also  decreases  the  LDL  content  of  the  breast  meat 
of  broiler.  Binahong  leaf  extract  contains  saponins, 
which bind bile acid and form large mixed micelles. 
Cholesterol  in  the  micelles  cannot  be  absorbed  by 
microvilli on the surface of intestinal epithelial cells, 
which causes a decrease in total and LDL cholesterol 
levels [34]. Saponins inhibit fat metabolism through 

Table-3: Egg production on addition of binahong leaf powder in quail rations.

Age (weeks) Addition of binahong leaf powder p-value

T0 (0%) T1 (2%) T2 (4%) T3 (6%)

8 29.71±2.74 28.00±2.166 28.85±2.74 28.57±2.67 0.49
9 39.71±2.34 42.28±1.91 41.42±2.67 41.14±2.55 0.53
10 45.14±4.58 46.09±1.47 47.23±2.34 45.14±3.08 0.57
11 46.64±2.42 49.49±1.38 48.73±3.83 47.63±1.73 0.59
12 56.38±2.49 52.34±1.86 54.50±1.37 54.57±1.76 0.67
14 56.17±2.47 57.55±1.45 57.73±1.85 58.74±1.93 0.69

Table-4: Influence of addition of binahong leaf powder on quail eggs characteristic.

Parameters Addition of binahong leaf powder p-value

T0 (0%) T1 (2%) T2(4%) T3 (6%)

Egg weight (g) 9.99±0.29 10.01±0.11 10.03±0.11 10.03±0.27 0.38
Yolk weight (g) 3.65±0.13 3.92±0.25 3.68±0.12 3.93±0.17 0.57
Albumen weight (g) 4.68±0.29 4.53±0.18 4.47±0.25 4.60±0.19 0.53
Eggshell weight (g) 1.14±0.28 1.12±0.15 1.14±0.17 1.01±0.10 0.32
Yolk weight (%) 38.77±2.34 41.80±2.72 40.01±1.39 41.13±0.79 0.51
Albumen weight (%) 49.63±2.78 48.27±2.07 48.56±2.70 48.13±1.58 0.73
Eggshell weight (%) 11.43±2.73 11.07±1.60 11.41±1.73 10.11±1.14 0.12
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the inhibition of lipase secretion and decrease choles-
terol and LDL [35], but increase HDL [36], contents 
in  the  blood.  Flavonoids  are  active  compounds  that 
reduce the activity of fatty acid synthase and reduce 
the level of LDL in animal tissues [10].

The addition of 2-6% binahong leaf powder did 
not significantly influence the protein content of egg 
yolk. This contrasted with a previous study. Iskender 
et al. [16] reported that supplementation with flavo-
noids (hesperidin, naringin, and quercetin) increases 
egg protein. Ahmad et al. [37] documented that bio-
active compounds from Moringa oleifera leaf extracts 
increase the protein content in yolk.

In general, the protein content in an egg is derived 
from the feed. In this study, the inclusion of binahong 
leaf powder was accompanied by the decreased crude 
protein  in  the  ration.  Hence,  the  protein-increasing 
effect by binahong leaf powder seemed to be inhibited 
by lower protein content in the quail ration due to the 
binahong leaf inclusion.

Conclusion

The addition of 2% binahong leaf powder is best 
for lowering cholesterol, triglyceride, and LDL levels 
in quail egg.
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Thank you for the proofread PDF. I found that the reference number 5 is the same as number 8.


Reference number 5 should be :



Sutrisno, E., Adnyana,   I.K. , Sukandar, E.Y.,   Fidrianny  
 dan   Lestari, T.   (2014)  
 Study of wound
healing and antibacterial
activity of binahong (Anredera cordifolia (Ten.) Steenis,
Centella asiatica
(L.) Urban) and their combination of Staphylococcus aureus and
Pseudomonas
aeruginosa from diabetic wound patients. Bionatura-Jurnal Ilmu-ilmu Hayati
dan Fisik,  16(2): 78-8.

Thank you very much
best regards
Sri Kismiati




On Tue, Mar 24, 2020 at 12:13 PM Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
wrote:

Dear Authors,


I am attaching herewith formatted PDF for final proof corrections. 
Please put all co-authors in cc email when you send the reply to us.
Please check that all suggested corrections (sent by you in Word file proof) are made in PDF or not. 
We have done some minor language corrections and converted UK words to US words if applicable.
Also check that all reference no. in the text are in continuous no. or not.
Please send us the corrections with sticky note in PDF within 3 days. If there is no correction from your
side then reply accordingly.
Please check everything carefully; Author name, affiliations, emails, how to cite article, article text,
figures, tables, dates etc. Please check that all reference no. in the text are in continuous no. If not in
continuous no. then amend it and amend in reference section also.


PLEASE COLLABORATE WITH CORRESPONDING AUTHOR AND SEND THE CORRECTION
THROUGH CORRESPONDING AUTHOR EMAIL ONLY.


If there is no correction then reply accordingly.


------------------------
Best Regards,


Nazir 
Editorial Assistant
Veterinary World
Star, Gulshan Park,
NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India
www.veterinaryworld.org
www.onhealthjournal.org

SUBJECT: Sri Kismiati and co-authors: Your article has been published online (Certificate attached)
FROM: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
TO: Sri Kismiati <kismiati59@gmail.com>, hanny indratwahyuni <hihannyiw123@gmail.com>, rina susanto
<muryani.rina@gmail.com>, dwi sunarti prayitno <dwisunarti@gmail.com>, sri sumarsih
<ssumarsih71@gmail.com>
CC: Anjum Sherasiya <editorveterinaryworld@gmail.com>
DATE: 31/03/2020 16:41
ATTACHMENTS (20200331-164102-0000010): "31.pdf"
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Dear Authors,

Your article has been published online at www.veterinaryworld.org. Please take the print out of PDF and check for
any error. Also check that each page of PDF display correctly in Google Chrome, Firefox, Internet Explorer etc.

Your article is also posted on 
Facebook at https://www.facebook.com/pages/Veterinary-World/130258510480187, 
LinkedIn at http://www.linkedin.com/groups/Veterinary-World-6574956?trk=my_groups-b-grp-v
Blogger at http://www.editorveterinaryworld.blogspot.in,
Twitter at https://twitter.com/VetWorld,
Directory of open access journal at https://doaj.org/toc/2231-0916
Academia.edu at https://independent.academia.edu/VeterinaryWorld

I am attaching herewith the publication certificate of your article published in Veterinary World.

NOTE: I request the corresponding author to confirm with us that there is no error. If any errors are there then
please send us immediately. We will send your article to PubMed and PMC only after receipt of the confirmation
from you.

------------------------
Best Regards,

Nazir 
Editorial Assistant
Veterinary World
Star, Gulshan Park,
NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India
www.veterinaryworld.org
www.onhealthjournal.org

SUBJECT: Veterinary World: Cover page of March 2020
FROM: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
TO: 
CC: Anjum Sherasiya <editorveterinaryworld@gmail.com>
BCC: kismiati59@gmail.com
DATE: 10/04/2020 14:02
ATTACHMENTS (20200410-140235-0000007): "Title-March 2020.pdf"

Dear Authors,

I am attaching herewith cover page image of March 2020 issue of Veterinary World. 

We will send whole issue to PubMed and PMC in last week of this month so, you can expect your article in
PubMed and PMC up to 15th of next month.

------------------------
Best Regards,

Nazir 
Editorial Assistant
Veterinary World
Star, Gulshan Park,

http://www.veterinaryworld.org/
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NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India
www.veterinaryworld.org
www.onhealthjournal.org

SUBJECT: Re: Veterinary World: Cover page of March 2020
FROM: Sri Kismiati <kismiati59@gmail.com>
TO: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
CC: Anjum Sherasiya <editorveterinaryworld@gmail.com>
DATE: 10/04/2020 20:41

Thanks a lot. 

On Fri, Apr 10, 2020 at 2:03 PM Veterinary World - Publisher <veterinaryworldpublisher@gmail.com> wrote:
Dear Authors,


I am attaching herewith cover page image of March 2020 issue of Veterinary World. 


We will send whole issue to PubMed and PMC in last week of this month so, you can expect your article in
PubMed and PMC up to 15th of next month.


------------------------
Best Regards,


Nazir 
Editorial Assistant
Veterinary World
Star, Gulshan Park,
NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India
www.veterinaryworld.org
www.onhealthjournal.org

SUBJECT: You are co-author of a submitted article
FROM: "noreply@ejmanager.com" <noreply@ejmanager.com>
TO: kismiati59@gmail.com
DATE: 09/11/2020 21:08

Dear Sri Kismiati,

You are co-author in an article submitted to Veterinary World and entitled COMBINATION OF PROBIOTIC AND PHYTHOBIOTIC AS AN
ALTERNATIVE FOR ANTIBIOTIC GROWTH PROMOTER FOR BROILERS CHICKENS (Manuscript Number: VETWORLD-2020-11-654).

Corresponding author: YUSRI SAPSUHA (yus_ara01@yahoo.co.id)

If you think that you should not be one of the authors in this manuscript, please contact the editorial office (editorveterinaryworld@gmail.com). If you
are a co-author for this paper, no further action is needed.

Thank you for submitting your work to our journal.

Best regards,

Editor
Veterinary World
http://www.veterinaryworld.org
-------------------------------------------

http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/


**********************************

IMPORTANT: USE JOURNAL CONTACT EMAIL for your messages. Do not answer to this email. It is not
checked for messages

http://www.ejmanager.com

**********************************

http://www.ejmanager.com/

	ADP8173.tmp
	The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride and LDL levels of egg quail.
	1. Thomas, K. S.,  Jagatheesan, P.N. R.,  Reetha, T. L. and Rajendran, D. (2016) Nutrient composition of Japanese Quail eggs. Int. J. Sci. Invironment,  5(3): 1293-1295.
	6. Leliqia, N.P.E.,  Sukandarv E.Y.   and  Fidrianny, I. (2017)  Overview of efficacy, safety, and phytochemical study of Anredera cordiflora (Ten)  Steenis. Phamacology  Online.,  i: 124-131. http://pharmacologyonline.silae.it
	15. Kusumanti, E.,   Murwani, R. (2018)  Reduction of fecal parasites by Arecha catechu L. seed and Anredera cordifolia (Ten) Steenis leaves powder in laying hens. 3rd International Conference on Tropical and Coastal Region Eco Development. IOP Conf. ...
	19. Leke, J.R.,  Mandey, J.S., Ratulangi, F., Rembet, G.D.  and  Junus, C.S.  (2018) The effect of flavonoid papaya seed (Carica papaya L) in the organic feed on egg quality and egg shell of local chicken’s hens. J. Nutr. Food Sci.,  8: Abastract.  DO...
	22. Nekohashi, M., Ogawa, M. ,  Ogihara, T.,  Nakazawa, K., Kato, H.,  Misaka, T.,  Abe, K. and Kobayashi, S. (2014) Luteolin and quercetin affect the cholesterol absorption mediated by epithelial cholesterol transporter niemann–pick C1-like-1 in caco...
	23. Millar, .L., Duclos, Q.  and  Blesso, C.N. (2017) Effects of dietary flavonoids on reverse cholesterol transport, HDL metabolism, and HDL function. Adv. Nutr. , 8: 226-39.
	24. Lien, T.F. , H.S. Yeh, W.T. Su. 2008 . Effect of adding extracted hesperetin, naringenin and pectin on egg cholesterol, serum traits and antioxidant activity in laying hens. Arch. Anim. Nutr. , 63(1): 33-43. doi: 10.1080/17450390701780318.
	26. Hsu, C.L. and  Yen, G.C. (2007) Effects of  flavonoids and phenolic Acids on the inhibition of adipogenesis in 3T3-L1 Adipocytes. J. Agric. Food Chem. , 55: 8404-8410.
	27. Nagai, S., Matsumoto,  C.,  Shibano, M. and  Fujimori, K. (2018) Suppression of fatty acid and triglyceride synthesis by the flavonoid orientin through decrease of C/EBPδ expression and inhibition of PI3K/Akt-FOXO1 signaling in adipocytes. Nutrien...
	28. Wang, M.,  Xiao, F.  L. , Mao, Y.  J., Ying, L.  L. , Zhou, B. and Quercetin, Li, Y. (2019) Decreases the triglyceride content through the PPAR signalling pathway in primary hepatocytes of broiler chickens. Biotechnology & Biotechnological Equipme...

	ADPCAA5.tmp
	The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and LDL levels in quail egg.
	1. Thomas, K.S., Jagatheesan, P.N.R., Reetha, T.L. and Rajendran, D. (2016) Nutrient composition of Japanese quail eggs. Int. J. Sci. Environ., 5(3): 1293-1295.
	6. Leliqia, N.P.E., Sukandarv, E.Y. and Fidrianny, I. (2017) Overview of efficacy, safety and phytochemical study of Anredera cordifolia (Ten.) Steenis. Phamacol. Online, 1(??? ): 124-131. Available from: http://www.pharmacologyonline.silae.it .
	15. Kusumanti, E. and Murwani, R. (2018) Reduction of fecal parasites by Areca catechu L. Seed and Anredera cordifolia (Ten) Steenis leaves powder in laying hens. IOP Conf. Ser. Earth Environ. Sci., 116(1): 012102.
	19. Leke, J.R., Mandey, J.S., Ratulangi, F., Rembet, G.D. and Junus, C.S. (2018) The effect of flavonoid papaya seed (Carica papaya L) in the organic feed on egg quality and egg shell of local chicken’s hens. J. Nutr. Food Sci., 8(??? ): 44.
	22. Nekohashi, M., Ogawa, M., Ogihara, T., Nakazawa, K., Kato, H., Misaka, T., Abe, K. and Kobayashi, S. (2014) Luteolin and quercetin affect the cholesterol absorption mediated by epithelial cholesterol transporter niemann-pick C1-like-1 in caco-2 ce...
	23. Millar, L., Duclos, Q. and Blesso, C.N. (2017) Effects of dietary flavonoids on reverse cholesterol transport, HDL metabolism, and HDL function. Adv. Nutr., 8(2): 226-239.
	24. Lien, T.F., Yeh, H.S. and Su, W.T. (2008) Effect of adding extracted hesperetin, naringenin and pectin on egg cholesterol, serum traits and antioxidant activity in laying hens. Arch. Anim. Nutr., 63(1): 33-43.
	26. Hsu, C.L. and Yen, G.C. (2007) Effects of flavonoids and phenolic acids on the inhibition of adipogenesis in 3T3-L1 Adipocytes. J. Agric. Food Chem., 55(21): 8404-8410.
	27. Nagai, S., Matsumoto, C., Shibano, M. and Fujimori, K. (2018) Suppression of fatty acid and triglyceride synthesis by the flavonoid orientin through decrease of C/EBPδ expression and inhibition of PI3K/Akt-FOXO1 signaling in adipocytes. Nutrients,...
	28. Wang, M., Xiao, F.L., Mao, Y.J., Ying, L.L., Zhou, B. and Li, Y. (2019) Decreases the triglyceride content through the PPAR signalling pathway in primary hepatocytes of broiler chickens. Biotechnol. Biotechnol. Equip., 33(1): 1000-1010.

	ADPB515.tmp
	The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and LDL levels in quail egg.
	1. Thomas, K.S., Jagatheesan, P.N.R., Reetha, T.L. and Rajendran, D. (2016) Nutrient composition of Japanese quail eggs. Int. J. Sci. Environ., 5(3): 1293-1295.
	6. Leliqia, N.P.E., Sukandarv, E.Y. and Fidrianny, I. (2017) Overview of efficacy, safety and phytochemical study of Anredera cordifolia (Ten.) Steenis. Phamacol. Online, 1(??? ): 124-131. Available from: http://www.pharmacologyonline.silae.it .
	15. Kusumanti, E. and Murwani, R. (2018) Reduction of fecal parasites by Areca catechu L. Seed and Anredera cordifolia (Ten) Steenis leaves powder in laying hens. IOP Conf. Ser. Earth Environ. Sci., 116(1): 012102.
	19. Leke, J.R., Mandey, J.S., Ratulangi, F., Rembet, G.D. and Junus, C.S. (2018) The effect of flavonoid papaya seed (Carica papaya L) in the organic feed on egg quality and egg shell of local chicken’s hens. J. Nutr. Food Sci., 8(??? ): 44.
	22. Nekohashi, M., Ogawa, M., Ogihara, T., Nakazawa, K., Kato, H., Misaka, T., Abe, K. and Kobayashi, S. (2014) Luteolin and quercetin affect the cholesterol absorption mediated by epithelial cholesterol transporter niemann-pick C1-like-1 in caco-2 ce...
	23. Millar, L., Duclos, Q. and Blesso, C.N. (2017) Effects of dietary flavonoids on reverse cholesterol transport, HDL metabolism, and HDL function. Adv. Nutr., 8(2): 226-239.
	24. Lien, T.F., Yeh, H.S. and Su, W.T. (2008) Effect of adding extracted hesperetin, naringenin and pectin on egg cholesterol, serum traits and antioxidant activity in laying hens. Arch. Anim. Nutr., 63(1): 33-43.
	26. Hsu, C.L. and Yen, G.C. (2007) Effects of flavonoids and phenolic acids on the inhibition of adipogenesis in 3T3-L1 Adipocytes. J. Agric. Food Chem., 55(21): 8404-8410.
	27. Nagai, S., Matsumoto, C., Shibano, M. and Fujimori, K. (2018) Suppression of fatty acid and triglyceride synthesis by the flavonoid orientin through decrease of C/EBPδ expression and inhibition of PI3K/Akt-FOXO1 signaling in adipocytes. Nutrients,...
	28. Wang, M., Xiao, F.L., Mao, Y.J., Ying, L.L., Zhou, B. and Li, Y. (2019) Decreases the triglyceride content through the PPAR signalling pathway in primary hepatocytes of broiler chickens. Biotechnol. Biotechnol. Equip., 33(1): 1000-1010.

	ADP7319.tmp
	The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and LDL levels in quail egg.
	1. Thomas, K.S., Jagatheesan, P.N.R., Reetha, T.L. and Rajendran, D. (2016) Nutrient composition of Japanese quail eggs. Int. J. Sci. Environ., 5(3): 1293-1295.
	6. Leliqia, N.P.E., Sukandarv, E.Y. and Fidrianny, I. (2017) Overview of efficacy, safety and phytochemical study of Anredera cordifolia (Ten.) Steenis. Phamacol. Online, 1(??? ): 124-131. Available from: http://www.pharmacologyonline.silae.it . 15 Au...
	15. Kusumanti, E. and Murwani, R. (2018) Reduction of fecal parasites by Areca catechu L. Seed and Anredera cordifolia (Ten) Steenis leaves powder in laying hens. IOP Conf. Ser. Earth Environ. Sci., 116(1): 012102.
	19. Leke, J.R., Mandey, J.S., Ratulangi, F., Rembet, G.D. and Junus, C.S. (2018) The effect of flavonoid papaya seed (Carica papaya L) in the organic feed on egg quality and egg shell of local chicken’s hens. J. Nutr. Food Sci., 8(??? ): 44. DOI: 10.4...
	22. Nekohashi, M., Ogawa, M., Ogihara, T., Nakazawa, K., Kato, H., Misaka, T., Abe, K. and Kobayashi, S. (2014) Luteolin and quercetin affect the cholesterol absorption mediated by epithelial cholesterol transporter niemann-pick C1-like-1 in caco-2 ce...
	23. Millar, L., Duclos, Q. and Blesso, C.N. (2017) Effects of dietary flavonoids on reverse cholesterol transport, HDL metabolism, and HDL function. Adv. Nutr., 8(2): 226-239.
	24. Lien, T.F., Yeh, H.S. and Su, W.T. (2008) Effect of adding extracted hesperetin, naringenin and pectin on egg cholesterol, serum traits and antioxidant activity in laying hens. Arch. Anim. Nutr., 63(1): 33-43.
	26. Hsu, C.L. and Yen, G.C. (2007) Effects of flavonoids and phenolic acids on the inhibition of adipogenesis in 3T3-L1 Adipocytes. J. Agric. Food Chem., 55(21): 8404-8410.
	27. Nagai, S., Matsumoto, C., Shibano, M. and Fujimori, K. (2018) Suppression of fatty acid and triglyceride synthesis by the flavonoid orientin through decrease of C/EBPδ expression and inhibition of PI3K/Akt-FOXO1 signaling in adipocytes. Nutrients,...
	28. Wang, M., Xiao, F.L., Mao, Y.J., Ying, L.L., Zhou, B. and Li, Y. (2019) Decreases the triglyceride content through the PPAR signalling pathway in primary hepatocytes of broiler chickens. Biotechnol. Biotechnol. Equip., 33(1): 1000-1010.

	ADP29E8.tmp
	The addition of 2% binahong leaf powder is best for lowering cholesterol, triglyceride, and LDL levels in quail egg.
	1. Thomas, K.S., Jagatheesan, P.N.R., Reetha, T.L. and Rajendran, D. (2016) Nutrient composition of Japanese quail eggs. Int. J. Sci. Environ., 5(3): 1293-1295.
	6. Leliqia, N.P.E., Sukandarv, E.Y. and Fidrianny, I. (2017) Overview of efficacy, safety and phytochemical study of Anredera cordifolia (Ten.) Steenis. Phamacol. Online, 1(??? ): 124-131. Available from: http://www.pharmacologyonline.silae.it . 15 Au...
	15. Kusumanti, E. and Murwani, R. (2018) Reduction of fecal parasites by Areca catechu L. Seed and Anredera cordifolia (Ten) Steenis leaves powder in laying hens. IOP Conf. Ser. Earth Environ. Sci., 116(1): 012102.
	19. Leke, J.R., Mandey, J.S., Ratulangi, F., Rembet, G.D. and Junus, C.S. (2018) The effect of flavonoid papaya seed (Carica papaya L) in the organic feed on egg quality and egg shell of local chicken’s hens. J. Nutr. Food Sci., 8(??? ): 44. DOI: 10.4...
	22. Nekohashi, M., Ogawa, M., Ogihara, T., Nakazawa, K., Kato, H., Misaka, T., Abe, K. and Kobayashi, S. (2014) Luteolin and quercetin affect the cholesterol absorption mediated by epithelial cholesterol transporter niemann-pick C1-like-1 in caco-2 ce...
	23. Millar, L., Duclos, Q. and Blesso, C.N. (2017) Effects of dietary flavonoids on reverse cholesterol transport, HDL metabolism, and HDL function. Adv. Nutr., 8(2): 226-239.
	24. Lien, T.F., Yeh, H.S. and Su, W.T. (2008) Effect of adding extracted hesperetin, naringenin and pectin on egg cholesterol, serum traits and antioxidant activity in laying hens. Arch. Anim. Nutr., 63(1): 33-43.
	26. Hsu, C.L. and Yen, G.C. (2007) Effects of flavonoids and phenolic acids on the inhibition of adipogenesis in 3T3-L1 Adipocytes. J. Agric. Food Chem., 55(21): 8404-8410.
	27. Nagai, S., Matsumoto, C., Shibano, M. and Fujimori, K. (2018) Suppression of fatty acid and triglyceride synthesis by the flavonoid orientin through decrease of C/EBPδ expression and inhibition of PI3K/Akt-FOXO1 signaling in adipocytes. Nutrients,...
	28. Wang, M., Xiao, F.L., Mao, Y.J., Ying, L.L., Zhou, B. and Li, Y. (2019) Decreases the triglyceride content through the PPAR signalling pathway in primary hepatocytes of broiler chickens. Biotechnol. Biotechnol. Equip., 33(1): 1000-1010.

	ADP3FF.tmp
	1. http://www.pharmacologyonline.silae.it . 15 August 2019

	20200325-191914-0000017 31 ref 5.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

	20200326-152715-0000015 31 ref 5 pg2 chickens quails.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5




