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Abstract

Aim: The study aimed to evaluate the addition of binahong leaf powder in the
quail rations on the production and eggs quality.

Materials and methods: The research used 200 of 7-week-old quails and kept 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) in rations. The study used a completely randomized
design (CRD). The parameters measured were egg production, weight and
characteristic of eggs, the content of cholesterol, triglyceride, HDL, LDL and egg
protein content of yolk.

Results: The results showed that addition of binahong powder at 2 — 6% of ration
did not significantly affect egg production, egg characteristic and protein, but

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

content of yolk egg. The cholesterol, triglyceride and LDL decreased significantly
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in 2% whereas HDL increased significantly at 4 and 6% of binahong leaf powder
addition.
Conclusion: In conclusion, addition of 2% of binahong in ration was enough to

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

Keyword: binahong, cholesterol, HDL, LDL, triglyceride

Introduction

Quail egg contains high and complete nutrients, but also contains high
cholesterol. Its cholesterol content is higher than that in chicken egg. The protein
content in quail egg is about 13.30% [1] while the cholesterol content in yolk of
egg quail is 6.79 mg/dl. In addition, the cholesterol content in chicken egg yolk is
4.03 mg/dl [2]. It has been known that overconsumption of cholesterol will
increase blood cholesterol level, leading to vulnerability to heart disease. This
makes some people afraid of consuming quail egg. Catapano and Wiklund [3]
stated that blood cholesterol, particularly low-density lipoprotein (LDL)-
cholesterol, has positive correlation with the occurrence of atherosclerosis.
Previous study showed that consumption of high-density lipoprotein (HDL)
derived from quail egg increases blood serum HDL and decrease atherosclerotic
plaques of rabbit. Thus, it was concluded that egg HDL may be used as an anti-
atherosclerotic for patient with Cardiovascular Disease/CVD in human [4]. Any
attempt to obtain quail egg with low cholesterol and high HDL needs to be carried

out.
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Binahong (Anredera cordifolia) is a wild plant with rapid growth rate
which requires no complicated cultivation, and thereby the availability is very
abundant. Sutrisno et al. [5] and Leliqia et al. [6] revealed that the leaf of
binahong contains bioactive compounds, such as  flavonoid, tannin, saponin,
phenol and steroid, while Astuti et al. [7] reported that the leaf of binahong also
contains terpenoid which may potentially increase pancreas insulin secretion.
Morever, Hasbullah [8] documented that binahong leaf exhibited hypolepidemic
properties. With regard particularly to flavonoid, Kamboh ez al. [9] showed that
supplementation of bioflavonoid increased antioxidant and enzyme activity and
decreased total cholesterol and triglyceride of serum and breast meat of broiler.
The study by Quyang et al. [10] showed that supplementation of 15 mg/kg of
alfalfa flavonoid increased HDL and decreases cholesterol, triglyceride, serum
LDL and percentage of abdominal fat of broiler. In respect to saponin, feeding
such component has been reported to decrease cholesterol synthesis, insulin and
blood triglyceride and increase blood HDL. Saponin also decreased the content
of cholesterol in broiler meat [11] and protein digestibility [12].

The present study aimed to evaluate the effect of addition of binahong leaf
powder in the rations on the content of cholesterol, triglyceride, HDL, LDL and

protein of quail eggs.

Materials and Methods

Ethical approvals
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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.

Materials

The study used 200 of 7-week old female quails with average body weight
of 123.77 £ 0.72 g (means = SD). The quails were kept in 20 units of wire cage,
with cage size of 90 cm x 35 cm x 25 cm for 10 quails. The feed consisted of
yellow corn, rice bran, pollard, poultry meat meal (PMM), soybean meal, CaCOs3,
salt, premix and binahong leaf powder.
Methods

This present research was arranged according to a Completely
Randomized Design (CRD) with 4 treatments and 5 repetitions (10 quails each).
The treatments groups included  TO: control ration (without binahong leaf
powder), T1: control ration + 2% of binahong leaf powder, T2: control ration +
4% of binahong leaf powder and T3: control ration + 6% of binahong leaf powder
in ration. The composition of the control ration and nutrient content of ration are
presented in Table 1 and 2.

Recording of egg production was carried out every day during the
research and using the formula: (number of eggs / number of chickens) x 100%.
Egg weight and egg characteristic were measured every 3 days at the end of the
week. Data of cholesterol, triglyceride, HLD, LDH and egg yolk protein were
collected out by sampling 1 egg per experimental unit at the end of the study.

Analysis of cholesterol and triglyceride was conducted based on cholesterol p-
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amino phenazone method (CHOD-PAP), HDL and LDL analysis using enzymatic
colorimetric method [13] and yolk protein analysis were using the Kjedahl

method [14].

Result and Discussion
The Effect Addition of Binahong Leaf Powder on Egg Production

The results showed that addition of 2 - 6% of binahong leaf powder rich
in flavonoid and saponin did not significantly influence the egg production of
quail at 8 - 14 weeks of age (Table 3). This finding was similar with that of
reported by Kusumanti and Murwani [15] showing that supplementation of
binahong leaves powder did not significantly affect the egg production of laying
hens. In line with this Iskender et al. [16] showed that flavonoids had no
significant effect on egg production. In contrast, supplementation of quertecin
flavonoid [17] and saponins derived of karaya increased egg production of laying
hens [18]. These inconsistent data may be due to the differences in the level of

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

The Effect of Binahong Leaf Powder on Egg Characteristic

Addition of binahong leaf powder did not significantly affect the
characteristic of egg including egg weight, yolk weight, albumen weight and
eggshell weight (Table 4). It has previously been hypothesized that the bioactive
component of binahong leaf may positively affect the egg characteristic.
However, data from this present study revealed differently. According to Leke et

al. [19] flavonoid of papaya seeds increased egg quality (egg yolk, albumen and
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egg shell weight) of the Indonesian local hens. Moreover, Afrose et al. [18]
reported that supplementation of 25, 50 or 75mg/kg of karaya saponin increased
egg weight, yolk egg weight and albumen weight of laying hens, while Ayasan et
al. [20] reported that supplementation of Yucca schidigera powder equal to 120
ppm saponin increased egg weight but did not affect the eggshell weight. In
accordance to our data, supplementation of 0.2-0.6g/kg flavonoid did not
significantly influence egg quality in the study of [17]. Also, supplementation of
flavonoid did 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 responsibility for

the above divergent result.

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

The data on cholesterol, triglyceride, HDL, LDL and yolk protein content
due to binahong leaf powder supplementation are shown in Table 5. Addition of
2% of binahong leaf powder (P<0.05) decreased the level of cholesterol in the
yolk of quail eggs. It seemed that flavonoid and saponin in the binahong leaf
powder could inhibit cholesterol absorption, and hence the cholesterol deposition
could be reduced [21,22,23]. This was confirmed by Lien et al. [24] that
consumption of flavonoid increased the excretion of cholesterol through excreta.
In addition, flavonoid may increase the reverse cholesterol transport (RCT)
resulting in high cholesterol excretion and thus lower cholesterol level in yolk. It
should, however, be noted that binahong leaf powder addition did not affect the

cholesterol level, when supplemented on the level of 4 and 6%.
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Table 5 showed that addition of binahong leaf powder decreased the
triglyceride content of quail yolk egg. In line with our data, supplementation of
flavonoid extracted from the root of Scutellaria baicalensis Georgi decreased
triglyceride the serum of broiler [25]. Likewise, Kamboh and Zhu [21] and Ouyang
et al. [10] reported that consumption of flavonoids decreased the level of
triglyceride the serum and meat of broiler. According to Hsu and Yen [26] and
Nagai et al. [27], flavonoid may inhibit the intracellular triglyceride synthesis, in
the liver resulted in lower triglyceride deposition in quail egg yolk. In addition,
flavonoid content in the binahong leaf powder may increase the expression of
peroxisome proliferator-activated receptor o (PPARa) in the liver involving in
lipid metabolism especially fatty acid oxidation [28,10].

It was apparent from the study that the content of yolk HDL increased
(P<0.05) with the increased level of binahong leaf powder in the quail rations. In
agreement to our finding, Afrose ef al. [29] documented that saponin increased
HDL content in broiler meat. Supplementation of karaya saponin also increased
HDL content in quail egg [30]. Furthermore, Smith et al. [31] stated that
supplementation of saponin extract increased HDL of blood, liver, kidney and
heart tissues of white mouse. Kamboh and Zhu [21] reported that flavonoid
increased HDL of serum dan HDL deposition in breast meat of broiler. The
mechanism by which binahong leaf meal increased HDL concentration in quail
egg yolk di not definitely know, but the role of binahong leaf powder in the
reverse cholesterol transport (RCT) mechanism seemed to be attributable to the

increased HDL content quail yolk. Millar et al. [23] and Marques et al. [32]
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reported that the increased RCT mechanism due to binahong leaf powder
supplementation was accompanied by the increased level of HDL. This seemed to
be related to the contribution of HDL to RCT.

Table 5 showed that treatment with binahong leaf powder decreased the
level of LDL in the quail egg yolk. Similar to this, Afrose et al. [30] reported that
saponin decreased LDL content of quail egg. Likewise, Chaudhary et al. [33]
stated that saponin potentially decreased the LDL of meat. Also, supplementation
of saponin extract decreased LDL of blood, liver, kidney and heart tissues of
white mouse [31]. In addition to saponin, flavonoid has been reported to
decreased the LDL level in the blood of broiler [21, 10, 25]. Furthermore, Zhou et
al. [25] stated that the flavonoid supplementation also decreased the LDL content
of the breast meat of broiler. Binahong leaf contains saponin which works by
binding bile acid and forming large mixed-micelle, thus existing cholesterol in
micelle cannot be absorbed by microvilli on the surface of intestinal epithelial
cells, causing a decrease of total and LDL-cholesterol [34]. Saponin inhibited fat
metabolism through inhibiting lipase enzyme secretion, and thus decreases
cholesterol, LDL of blood [35] and increases HDL [36]. In respect to flavonoid,
this active compound has been documented to reduce the activity of fatty acid
synthase and thereby reduce the level of LDL in the animal tissues [10].

Addition of 2-6% binahong leaf powder did not significantly influence
protein content of egg yolk. The study was in contrast to previous study. Iskender
et al. [16] reported that supplementation of flavonoid (hesperidin, naringin or

quercetin) increases egg protein. Ahmad et al. [37] documented that bioactive



192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211
212

213

214

compounds from Moringa Oleifera leaf meal increased protein of laying hen
yolk.

In general, protein content in egg is derived from feed. In this study the
inclusion of binahong leaf powder was accompanied by the decreased crude
protein in ration. Hence the protein-increasing effect by binahong leaf powder
seemed to be inhibited by lower protein content in the quail ration due to

binahong leaf inclusion.

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

triglyceride and LDL levels of egg quail.
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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
CaCOs3 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 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
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Table 3.

Egg Production on Addition of Binahong Leaf Powder in Quail Rations

P
Age Addition of Binahong Leaf Powder value
TO0 (0%) T1(2%) T2(4%) T3 (6%)
(WEEKS) oottt 0ttt
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
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Table 4.

Influence of Addition of Binahong Leaf Powder on Quail Eggs Characteristic

Addition of Binahong Leaf Powder P
Parameters TO(0%)  TI12%)  T2(4%) T3 (6%) value
Egg weight (g) 9.9940.29 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 (%) 38.7742.34  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 (%)  11.4342.73  11.0741.60 11.41£1.73 10.11£1.14 0.12
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452  TableS.
453  Influence of Addition of Binahong Leaf Powder on Cholesterol, Triglyceride,
454  HDL, LDL and Protein of Quail Egg Yolk

455
Addition of Binahong Leaf Powder P
value
Parameters TO (0%) T1(2%) T2(4%) T3 (6%)
Yolk Cholesterol 56.15+5.042 23.77+3.75°% 51.97+4.632 51.35+7.552 <0.01
(mg/g)
Yolk Triglyceride 903.22+£58.21%  608.62+22.46¢  778.34+53.59®  811.63+104.01° <0.01
(mg/g)
Yolk HDL (mg/g) 36.86+1.320 34.8b+1.58"° 48.62+1.67% 47.524+1.582 <0.01
Yolk LDL (mg/g) 29.18 £1.592 16.06b+0.33® 17.09+0.37° 16.28+0.36° <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 levenly ﬁn 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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<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]
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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 bim 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.
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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 x 35 x 25 cm and
housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal,
soybean meal, CaCOs, 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 TO,
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) x 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
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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 methocﬂ, HDL and LDL | 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.

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

based on the Kjeldahl method [14].

<H2>Statistical analysis

‘???‘ [ Commented [s6]: Kindly provide text part.

<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.



<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



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



peroxisome proliferator-activated receptor o 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 er 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 ef al. [23] and Marques ef 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 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 ef al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts

increase the protein content in yolk.

10



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
CaCOs 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Addition of binahong leaf powder

Nutrient contents

TO (0%) | T1 (2%) T2 (4%)

T3 (6%)

19



Energy metabolic

2763.20 2694.12 2628.26 2565.40
(kkal/kg)
Protein (%) 19.77 19.35 18.95 18.56
Fat (%) 4.66 4.58 451 443
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 Addition of binahong leaf powder p-
(weeks) TO (0%) T1 (2%) T2 (4%) T3 (6%) value
8 29.71+2.74 28.00+2.166 28.85+2.74 28.57+2.67 0.49

20




9 39.71+2.34 42.28+1.91 41.42+2.67 41.1442.55 0.53
10 45.14+4.58 46.09+1.47 47.23+2.34 45.1443.08 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.
Addition of binahong leaf powder p-

Parameters TO (0%) T1 (2%) T2(4%) T3 (6%) value
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) | 4.6840.29 | 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 (%)

11.434+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.

Addition of binahong leaf powder p-
Parameters TO (0%) T1 (2%) T2 (4%) T3 (6%) value
Yolk 56.15+5.04° 23.77+3.75° | 51.97+4.63* 51.35+7.55% <0.0 | — C;m:\?:f::fgztlnit]ehndly provide significance value for “a”,
cholesterol 1
(mg/g)
Yolk 903.22+58.21* | 608.62+22.46 | 778.34+53.59 | 811.63+104.01 | <0.0
triglyceride c b b 1
(mg/g)
Yolk HDL <0.0
(mg/g) 36.86+1.32° 34.8b+1.58" | 48.62+1.67* | 47.52+1.58% 1
Yolk LDL | 29.18 £1.59* | 16.06b+0.33" | 17.09+0.37° | 16.28+0.36" <0.0
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(mg/g)

Protein of yolk

(%)

30.16+2.78

30.37+.82

29.15+0.81

30.1942.55

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 levenly ﬁn 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
per cage.

Please confirm.




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.




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 bim 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.




<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 x 35 x 25 cm and
housed 10 quails. The feed consisted of yellow corn, rice bran, pollard, poultry meat meal,
soybean meal, CaCOs, 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 TO,
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) x 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 methocﬂ, HDL and LDL | 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.

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

based on the Kjeldahl method [14].

<H2>Statistical analysis

‘???‘ [ Commented [s6]: Kindly provide text part.

<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.



<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



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



peroxisome proliferator-activated receptor o 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 er 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 ef al. [23] and Marques ef 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 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 ef al. [37] documented that bioactive compounds from Moringa oleifera leaf extracts

increase the protein content in yolk.

10



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
CaCOs 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Addition of binahong leaf powder

Nutrient contents

TO (0%) | T1 (2%) T2 (4%)

T3 (6%)

19



Energy metabolic

2763.20 2694.12 2628.26 2565.40
(kkal/kg)
Protein (%) 19.77 19.35 18.95 18.56
Fat (%) 4.66 4.58 451 443
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 Addition of binahong leaf powder p-
(weeks) TO (0%) T1 (2%) T2 (4%) T3 (6%) value
8 29.71+2.74 28.00+2.166 28.85+2.74 28.57+2.67 0.49

20




9 39.71+2.34 42.28+1.91 41.42+2.67 41.1442.55 0.53
10 45.14+4.58 46.09+1.47 47.23+2.34 45.1443.08 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.
Addition of binahong leaf powder p-

Parameters TO (0%) T1 (2%) T2(4%) T3 (6%) value
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) | 4.6840.29 | 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 (%)

11.434+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.

Addition of binahong leaf powder p-
Parameters TO (0%) T1 (2%) T2 (4%) T3 (6%) value
Yolk 56.15+5.04° 23.77+3.75° | 51.97+4.63* 51.35+7.55% <0.0 | — C;m:\?:f::fgztlnit]ehndly provide significance value for “a”,
cholesterol 1
(mg/g)
Yolk 903.22+58.21* | 608.62+22.46 | 778.34+53.59 | 811.63+104.01 | <0.0
triglyceride c b b 1
(mg/g)
Yolk HDL <0.0
(mg/g) 36.86+1.32° 34.8b+1.58" | 48.62+1.67* | 47.52+1.58% 1
Yolk LDL | 29.18 £1.59* | 16.06b+0.33" | 17.09+0.37° | 16.28+0.36" <0.0
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(mg/g)

Protein of yolk

(%)

30.16+2.78

30.37+.82

29.15+0.81

30.1942.55

0.00

23




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: hihannyiwl23@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

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 levenly in 20 wire cages with a body weight of 123.77+0.72 g. The quails were treated | Commented [A1]: The addition of this word clarifies 10 quails
per cage.

Please confirm.
Yes, I am agree with this

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.

<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 Leligia 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, tFhe laim 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.




<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 x 35 x 25 cm and

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

soybean meal, CaCOs, 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 TO,

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/nmumber of chickens) x 100% was used. Egg weight and egg

characteristics were measured%vew%—%%ﬂ%éeﬁm%we%ﬂ 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 ——
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colorimetric method [13], and protein analysis was based on the Kjeldahl method [14].

<H2>Statistical analysis
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<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.

<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

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

peroxisome proliferator-activated receptor o 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 e 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 ef al. [23] and Marques ef 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 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
CaCOs 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Addition of binahong leaf powder

Nutrient contents

TO(0%) | T1(2%) T2 (4%) T3 (6%)
Energy metabolic
2763.20 2694.12 2628.26 2565.40
(kkal/kg)
Protein (%) 19.77 19.35 18.95 18.56

20



Fat (%) 4.66 458 451 443
Crude fiber (%) 429 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 Addition of binahong leaf powder p-
(weeks) TO (0%) T1 (2%) T2 (4%) T3 (6%) value
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

56.384+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.
Addition of binahong leaf powder p-

Parameters TO (0%) T1 (2%) T2(4%) T3 (6%) value
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 | 1.124+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.
Addition of binahong leaf powder p-
Parameters TO (0%) T1 (2%) T2 (4%) T3 (6%) value
Yolk 56.15+5.04° 23.77£3.75° | 51.97+4.63° 51.35+7.55% <00 | — %om??:f::fgzgt]e Kindly provide significance value for “a”,
Mean within a row for cach parameter with different superscripts are
cholesterol 1 significantly different (p<0.01)
(mg/g)
Yolk 903.22+58.21% | 608.62+22.46 | 778.34+53.59 | 811.63+104.01 | <0.0
triglyceride © b b 1
(mg/g)
Yolk HDL <0.0
(mg/g) 36.86+1.32° 34.8b+1.58" | 48.62+1.67* | 47.52+1.58° 1
Yolk LDL <0.0
(mg/g) 29.18 £1.59% | 16.06b+0.33* | 17.09+0.37° | 16.28+0.36° 1
Protein of yolk 0.00
(%) 30.16+2.78 30.37+.82 29.15+0.81 30.19+2.55
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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 Leligia 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, tFhe 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 x 35 x 25 cm and

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

soybean meal, CaCOs, 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 TO,

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) x 100% was used. Egg weight and egg

characteristics were measured#evew%days—al—th&end—ef—the—wee% 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 methodm, 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

279 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, aloumen, 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

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

peroxisome proliferator-activated receptor o 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 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
CaCQOg3 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Addition of binahong leaf powder
Nutrient contents

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

2763.20 2694.12 2628.26 2565.40
(kkal/kg)
Protein (%) 19.77 19.35 18.95 18.56

20



Fat (%) 4.66 4.58 451 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 Addition of binahong leaf powder p-
(weeks) TO (0%) T1 (2%) T2 (4%) T3 (6%) value
8 29.71+£2.74 28.00+2.166 28.851£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.

Addition of binahong leaf powder p-
Parameters TO (0%) T1 (2%) T2(4%) T3 (6%) value
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.

Addition of binahong leaf powder p-

Parameters TO (0%) T1 (2%) T2 (4%) T3 (6%) value

Yolk 56.15+5.04% 23.77+3.75" 51.97+4.63° 51.35+7.55% <0.0 Comment [s16]: Kindly provide
significance value for “a”, “b™, “c” in the
footnote.

cholesterol 1 difeentsupersripts ae signficanty
different (p<0.01)

(mg/g)

Yolk 903.22458.21% | 608.62+22.46 | 778.34+53.59 | 811.63+104.01 | <0.0

triglyceride ¢ b b 1

(mg/g)

Yolk HDL <0.0

(mg/g) 36.86+1.32° 34.8b+1.58" 48.62+1.67° 47.52+1.58° 1

Yolk LDL <0.0

(mglg) 29.18 +1.59% | 16.06b+0.33" | 17.09+0.37° | 16.28+0.36" 1

Protein of yolk 0.00

(%) 30.16+2.78 30.37+.82 29.15+0.81 30.19+2.55
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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 levenly ﬁn 20 wire cages with a body weight of 123.774+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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<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 Leligia et al. | Commented [A2]: Give citation to this sentence. Please give
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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, tFhe laim 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 x 35 x 25 cm and

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

soybean meal, CaCOs, 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 TO,

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/nmumber of chickens) x 100% was used. Egg weight and egg

characteristics were measured#evew—&day&a%th%end—eﬁeh%weeﬂ 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-

Commented [A4]: Please note that if you measure every 3 days,
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aminophenazone method [13], HDL and LDL analysis was based on the enzymatic //W

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

<H2>Statistical analysis
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<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.

<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

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

peroxisome proliferator-activated receptor o 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 e 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 ef al. [23] and Marques ef 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 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
CaCOs 5.50
Salt 0.25
Premix 0.25
Total 100.00

Table-2: Nutrition content of the ration.

Addition of binahong leaf powder

Nutrient contents

TO(0%) | T1(2%) T2 (4%) T3 (6%)
Energy metabolic
2763.20 2694.12 2628.26 2565.40
(kkal/kg)
Protein (%) 19.77 19.35 18.95 18.56
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Fat (%) 4.66 458 451 443
Crude fiber (%) 429 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 Addition of binahong leaf powder p-
(weeks) TO (0%) T1 (2%) T2 (4%) T3 (6%) value
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

56.384+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.
Addition of binahong leaf powder p-

Parameters TO (0%) T1 (2%) T2(4%) T3 (6%) value
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 | 1.124+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.
Addition of binahong leaf powder p-
Parameters TO (0%) T1 (2%) T2 (4%) T3 (6%) value
Yolk 56.15+5.04° 23.77£3.75° | 51.97+4.63° 51.35+7.55% <00 | — lem?t?:t::lﬁ[’:gt]e Kindly provide significance value for “a”,
Mean within a row for cach parameter with different superscripts are
cholesterol 1 significantly different (p<0.01)
(mg/g)
Yolk 903.22+58.21% | 608.62+22.46 | 778.34+53.59 | 811.63+104.01 | <0.0
triglyceride © b b 1
(mg/g)
Yolk HDL <0.0
(mg/g) 36.86+1.32° 34.8b+1.58" | 48.62+1.67* | 47.52+1.58° 1
Yolk LDL <0.0
(mg/g) 29.18 £1.59% | 16.06b+0.33* | 17.09+0.37° | 16.28+0.36° 1
Protein of yolk 0.00
(%) 30.16+2.78 30.37+.82 29.15+0.81 30.19+2.55

M%ﬁ—b%%mﬁ—d#e?ﬁ%wﬁeﬁ&%—bW%F%%ﬁ%mwﬁ{%é%Mﬁﬂiﬁ%ﬂﬂ%Dﬁﬁ*\&{ Formatted: Font color: Red
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Mean within a row for each parameter with different superscripts are significantly different
<0.01) > i i
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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

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.

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, 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.

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 x 35 x 25 cm and housed 10 quails. The feed
consisted of yellow corn, rice bran, pollard, poultry
meat meal, soybean meal, CaCO,, 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 TO, 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:

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
CaCo, 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
TO (0%) T1 (2%) T2 (4%) T3 (6%)

Energy metabolic 2763.20 2694.12 2628.26 2565.40
(kkal/kg)

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

Production = (number of eggs/number of chickens) X
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 ef 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.

Veterinary World, EISSN: 2231-0916

605



Available at www.veterinaryworld.org/Vol.13/March-2020/31.pdf

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

Age (weeks) Addition of binahong leaf powder p-value
TO (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
TO (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

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 a 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 ef 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
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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
TO (0%) T1 (2%) T2 (4%) T3 (6%)

Yolk cholesterol (mg/g) 56.15+5.042 23.77+3.75° 51.97+4.632 51.35+7.552 <0.01

Yolk triglyceride (mg/g) 903.22+58.212 608.62+22.46¢ 778.34£53.59° 811.63+104.01° <0.01

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

Yolk LDL (mg/g) 29.18 £1.59° 16.06b+0.33° 17.09+0.37° 16.28+0.36° <0.01

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

Mean within a row for each parameter with different superscripts are significantly different (p<0.01)
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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 (TO0), 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 1s 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

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.

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, 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.

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 x 35 x 25 cm and housed 10 quails. The feed
consisted of yellow corn, rice bran, pollard, poultry
meat meal, soybean meal, CaCQ 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 TO, 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:

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
CaCo, 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
TO (0%) T1 (2%) T2 (4% ) T3 (6%)

Energy metabolic 2763.20 2694.12 2628.26 2565.40
(kkal/kg)

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

Production = (number of eggs/number of chickens) x
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 ef 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 ef 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.
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Table-3: Egg production on addition of binahong leaf powder in quail rations.

Age (weeks) Addition of binahong leaf powder p-value
TO (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 41.424+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
TO (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 (%) 11.434£2.73 11.07+1.60 11.41+1.73 10.11+1.14 0.12

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 o 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
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Table-5: Influence of the addition of binahong leaf powder on
egg yolk.

cholesterol, triglyceride, HDL, LDL, and protein of quail

Parameters Addition of binahong leaf powder p-value
TO (0%) T1 (2%) T2 (4%) T3 (6%)

Yolk cholesterol (mg/g) 56.15+5.04° 23.77+3.75° 51.97+4.63° 51.35+7.55° <0.01

Yolk triglyceride (mg/g) 903.22+58.21° 608.62+22.46° 778.34+£53.59° 811.63+104.01° <0.01

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

Yolk LDL (mg/g) 29.18 +£1.59-° 16.06b+0.33" 17.09+0.37° 16.28+0.36° <0.01

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

Mean within a row for each parameter with different superscripts are significantly different (p<0.01)

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.

Authors’ Contributions

SK conducted the research, data collection, and
drafting of the article. HIW developed the feeding
concept and supervised the research, RM advised the
experimental design, DS conducted data analysis, and
SS performed laboratory analysis. All authors read
and approved the final manuscript.

Acknowledgments

The authors are very grateful for the support of
Poultry Production Laboratory, Faculty of Animal and
Agricultural Sciences, Diponegoro University. The
authors would like to thank Sugiharto S.Pt., for proof-
reading the manuscript.

Competing Interests

The authors declare that they have no competing
interests.

Publisher’s Note

Veterinary World remains neutral with regard to
jurisdictional claims in published institutional affiliation.

References

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.
Uzochukwu, U.G., Vincent, E.0.0., Nwankwo, N. and
Nicodemus, E.A. (2017) A comparative study on the total
cholesterol, triacylglycerides and lipid concentrations
of quail and chicken eggs. Int. J. Res. Pharm. Biosci.,
4(10): 11-16.

Catapanoa, A.L. and Wiklund, O. (2015) Think again about
cholesterol survey. Atheroscler. Suppl., 20: 1-5.

Eftekhar, S., Parsaei, H., Keshavarzi, Z., Yazdi, A.T.,
Hadjzadeh, M.A., Rajabzadeh, A. and Malayer, S.O. (2015)
The prevention and treatment effects of egg yolk high den-
sity lipoprotein on the formation of atherosclerosis plaque

in rabbits. fran. J. Basic Med. Sci., 18(4): 343-349.
Hasbullah, U.H.A. (2016) The content of saponin com-
pounds in the leaves, stems and tubers of the Binahong plant
(Anredera cordifolia (Ten) Steenis. Planta Trop. J. Agro
Sci., 4(1): 20-24.

Leligia, 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. Retrieved on 15-08-2019.

Astuti, S.M., Sakinah, A.M.M., Andayani, B.M.R. and
Risch, A. (2011) Determination of saponin compound
from Anredera cordifolia (Ten) Steenis plant (Binahong)
to potential treatment for several diseases. J. Agric. Sci.,
3(4): 224-232.

Hasbullah, U.H.A. (2016) The content of saponin com-
pounds in the leaves, stems and tubers of the Binahong plant
(Anredera cordifolia (Ten) Steenis. Planta Trop. J. Agro
Sci., 4(1): 20-24.

Kamboh, A.A., Arain, M.A., Mughal, M.J., Zaman, A.,
Arain, Z.M. and Soomro, A.H. (2015) Flavonoids: Health
promoting phytochemicals for animal production-a
review. J. Anim. Health Prod., 3(1): 6-13.

Ouyang, K., Xu, M., Jiang, Y. and Wang, W. (2016) Effects
of alfalfa flavonoids on broiler performance, meat quality,
and gene expression. Can. J. Anim. Sci., 96(3): 332-341.
Liu, T., Li, Z., Wang, T. and Zhu, X. (2016) Effects of
alfalfa saponins on cholesterol metabolism in broilers. J.
Nutr. Food Sci., 6(5): 1-5.

Das, T.K., Banerjee, D., Chakraborty, D., Pakhira, M.C.,
Shrivastava, B. and Kuhad, R.C. (2012) Saponin: Role in
animal system. Vet. World, 5(4): 248-254.

Friedewald, W.T., Levy, R.I. and Frieddericson, DS. (1972)
Estimation of the concentration of law density lipoprotein
cholesterol plasma without use of the preparative ultracen-
trifugation. Clin. Chem., 18(6): 449-502.

Association of Official Analytical Chemists. (2005)
Official Methods of Analysis of Association of Official
Anality of Chemists. Association of Official Analytical
Chemists, US. p80.

Kusumanti, E. and Murwani, R. (2018) Reduction of fecal
parasites by Areca catechu L. Seed and Anredera cordifolia

10.

11.

12.

13.

14.

15.

Veterinary World, EISSN: 2231-0916

607


Please change this to: 

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.


Available at www.veterinaryworld.org/Vol.13/March-2020/31.pdf

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

(Ten) Steenis leaves powder in laying hens. JOP Conf. Ser.
Earth Environ. Sci., 116(1): 012102.

Iskender, H., Yenice, G., Dokumacioglu, E., Kaynar, O.,
Hayirli, A. and Kaya, A. (2017) Comparison of the effects

(2018) Suppression of fatty acid and triglyceride synthesis
by the flavonoid orientin through the decrease of C/EBP3
expression and inhibition of PI3K/Akt-FOXO1 signaling in
adipocytes. Nutrients, 10(2): E130.

of dietary supplementation of flavonoids on laying hen per- 28.  Wang, M., Xiao, F.L., Mao, Y.J., Ying, L.L., Zhou, B. and
formance, egg quality and egg nutrient profile. Br. Poullt. Li, Y. (2019) Decreases the triglyceride content through the
Sci., 58(7): 550-556. PPAR signaling pathway in primary hepatocytes of broiler
Liu, HN,, Liu, Y., Hu, L.L., Suo, Y.L., Zhang, L., Jin, F., chickens. Biotechnol. Biotechnol. Equip., 33(1): 1000-1010.
Feng, X.A., Teng, N. and L1i, Y. (2014) Effects of dietary 29. Afrose, S., Hossain, M.S., Maki, T. and Tsujii, H. (2010)
supplementation of quercetin on performance, egg quality, Hypocholesterolemic response to karaya saponin and
cecal microflora populations, and antioxidant status in lay- Rhodobacter capsulatus in broiler chickens. Asian Aust. J.
ing hens. Poult. Sci., 93(2): 347-353. Anim. Sci., 23(6): 733-741.
Afrose, S., Hossaini, M.S. and Tsujii, H. (2010) Effect of 30. Afrose, S., Hossaini, M.S. and Tsujii, H. (2011)
dietary karaya saponin on serum and egg yolk cholesterol in Hypocholesterolemic effect of karaya saponin in Japanese
laying hens. Br. Poult. Sci., 51(6): 797-804. laying quails (Coturnix coturnix japonica). J. Anim. Physiol.
Leke, J.R., Mandey, J.S., Ratulangi, F., Rembet, G.D. and Anim. Nutr., 95(6): 693-700.
Junus, C.S. (2018) The effect of flavonoid papaya seed 31. Smith, A.Y.R. and Adanlawo, I.G. (2013) Tissue lipid pro-
(Carica papaya L) in the organic feed on egg quality and file of rats administered saponin extract from the root of
eggshell of local chicken’s hens. J. Nutr. Food Sci., 8: 44. bitter kola. Adv. Biochem., 1(1): 1-4.
Ayasan, T., Sabri, Y., Mikail, B. and Sibel, C. (2005) The 32. Marques, L.R., Diniz, T.A., Antunes, B.M., Rossi, F.E.,
effects of dietary Yucca schidigera on egg yield parameters Caperuto, E.C., Lira, F.S. and Gongalves, D.C. (2018)
and eggshell quality of laying Japanese quails (Coturnix Reverse cholesterol transport: Molecular mechanisms and
coturnix japonica). Int. J. Poult. Sci., 4(3): 159-162. the non-medical approach to enhance HDL cholesterol.
Kamboh, A.A. and Zhu, W.Y. (2013) Effect of increasing Front. Physiol., 9: 526.
levels of bioflavonoids in broiler feed on plasma anti-oxida-  33. Chaudhary, S.K., Rokade, J.J., Aderao, N.G., Singh, A.,
tive potential, lipid metabolites, and fatty acid composition Gopi, M., Mishra, A. and Raje, K. (2018) Saponin in poultry
of meat. Poult. Sci., 92(2): 454-461. and monogastric animals: A review. Int. J. Curr. Microbiol.
Nekohashi, M., Ogawa, M., Ogihara, T., Nakazawa, K., Appl. Sci., 7(7): 3218-3225.
Kato, H., Misaka, T., Abe, K. and Kobayashi, S. (2014) 34. Chavez-Santoscoy, R.A., Gutiérrez-Uribe, J.A. and Serna-
Luteolin and quercetin affect the cholesterol absorption Saldivar, S.O. (2013) Effect of flavonoids and saponins
mediated by epithelial cholesterol transporter niemann-pick extracted from black bean (Phaseolus vulgaris L.) Seed
C1-like-1 in caco-2 cells and rats. PLoS One, 9(5): €97901. coats as cholesterol micelle disruptors. Plant Foods Hum.
Millar, L., Duclos, Q. and Blesso, C.N. (2017) Effects of Nutr., 68(4): 416-423.
dietary flavonoids on reverse cholesterol transport, HDL ~ 35. Zhao, H.L., Sim, J.S., Shim, S.H., Ha, Y.W., Kang, S.S. and
metabolism, and HDL function. Adv. Nutr., 8(2): 226-239. Kim, Y.S. (2005) Antiobese and hypolipidemic effects of
Lien, T.F., Yeh, H.S. and Su, W.T. (2008) Effect of adding platycodin saponins in diet-induced obese rats evidences for
extracted hesperetin, naringenin and pectin on egg choles- lipase inhibition and calorie intake restriction. Int. J. Obes.,
terol, serum traits and antioxidant activity in laying hens. 29(8): 983-990.
Arch. Anim. Nutr., 63(1): 33-43. 36. Annema, W. and Tietge, U.J.F. (2011) Role of hepatic lipase
Zhou, Y., Mao, S. and Zhou, M. (2019) Effect of flavonoid and endothelial lipase in high-density lipoprotein-mediated
baicalein as a feed additive on the growth performance, reverse cholesterol transport. Curr. Atheroscler. Rep., 13(3):
immunity, and antioxidant capacity of broiler chicken. 257-265.
Poult. Sci., 98(7): 2790-2799. 37. Ahmad, S., Khalique, A., Pasha, T.N., Mehmood, S.,
Hsu, C.L. and Yen, G.C. (2007) Effects of flavonoids and Ahmad, S., Khan, A.M. and Hussain, K.V. (2018) Influence
phenolic acids on the inhibition of adipogenesis in 3T3-L1 of Moringa oleifera leat meal used as phytogenic feed addi-
Adipocytes. J. Agric. Food Chem., 55(21): 8404-8410. tive on the serum metabolites and egg bioactive compounds
Nagai, S., Matsumoto, C., Shibano, M. and Fujimori, K. in commercial layers. Braz. J. Poult. Sci., 20(2): 325-332.
eskoskoskskoskocksk

Veterinary World, EISSN: 2231-0916

608



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: Re: Sri Kismiati and co-authors: Final PDF proof

FROM: Veterinary World <editorveterinaryworld@gmail.com>

TO: Sri Kismiati <kismiati59@gmail.com>

CC: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
DATE: 26/03/2020 11:29

Dear Dr. Sri Kismiati,

You have made the PDF uneven!! If you are doing the sticky note corrections then why this PDF became
uneven? Have you done any other corrections directly in the PDF?

We found only one sticky note correction in the PDF. If you have done any other corrections directly in the PDF
then inform us other corrections. If there is only one correction then inform us accordingly.

NEWS:
Dr. Anjum Sherasiya, Editor-in-Chief of Veterinary World is appointed
as Crossref Ambassador.

Best Regards,

Dr. Anjum Sherasiya
Editor-in-Chief, Veterinary World


mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
https://www.crossref.org/community/our-ambassadors/

Crossref - Ambassador

Star, Gulshan Park, NH-8A,

Chandrapur Road, Wankaner - 363621,

Dist. Morbi (Gujarat), India.

Website: www.veterinaryworld.org, onehealthjournal.org
E-mail: editorveterinaryworld@gmail.com

Sender notified by
Mailtrack

<4

On Thu, Mar 26, 2020 at 9:34 AM Veterinary World - Publisher <veterinaryworldpublisher(@gmail.com> wrote:

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

---------- Forwarded message ---------

From: Sri Kismiati <kismiati59@gmail.com>

Date: Wed, Mar 25, 2020 at 5:49 PM

Subject: Re: Sri Kismiati and co-authors: Final PDF proof

To: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>

Dear Nazir,

Editorial Assistant

Veterinary World

Star, Gulshan Park,

NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India

Thank you for the proofread PDF. | found that the reference number 5 is the same as number 8.

Reference number 5 should be :

Sutrisno, E., Adnyana, |.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 limu-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:



https://www.crossref.org/community/our-ambassadors/
http://www.veterinaryworld.org/
http://onehealthjournal.org/
mailto:editorveterinaryworld@gmail.com
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
mailto:kismiati59@gmail.com
mailto:veterinaryworldpublisher@gmail.com
mailto:veterinaryworldpublisher@gmail.com

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: Re: Sri Kismiati and co-authors: Final PDF proof

FROM: Sri Kismiati <kismiatiS9@gmail.com>

TO: Veterinary World <editorveterinaryworld@gmail.com>

DATE: 26/03/2020 15:27

ATTACHMENTS (20200326-152715-0000015): "correction2.PNG" , "correction] . PNG" , "31 ref 5 pg2 chickens
quails.pdf"

Dear Dr. Anjum Sherasiya,

I've checked the PDF again, and it shows just fine on my screen. Maybe its software version issue? I didn't do
anything other than adding sticky note.

Yes, there were only 1 sticky note correction in the PDF, specifically on the references number 5. Now I found
another correction:

Page 2, first line in the 2nd column, was "Production = (number of eggs/number of chickens)" it should be

"Production = (number of eggs/number of quails)". "chicken" in that sentence should be "quails".

I also attached the PDF with sticky notes. I also attached a couple screenshots of the correction, in case it became
uneven when you open the PDF file.


http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
file:///C:/Users/sri%20kismiati/Documents/USPANG%20VetWorld/AttachmentCache/email%20vetworld/20200326-152715-0000015%20correction2.PNG
file:///C:/Users/sri%20kismiati/Documents/USPANG%20VetWorld/AttachmentCache/email%20vetworld/20200326-152715-0000015%20correction1.PNG
file:///C:/Users/sri%20kismiati/Documents/USPANG%20VetWorld/AttachmentCache/email%20vetworld/20200326-152715-0000015%2031%20ref%205%20pg2%20chickens%20quails.pdf

31 VET 13(2) Sri Kismiati - Final

Veterinary World, EISSN: 2231-0916

Available at www.veterinaryworld.org/Vol.13/March-2020/31.pdf

RESEARCH ARTICLE
Open Access

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

Sri Kismiati

, 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: www.doi.org/10.14202/vetworld.2020.604-608 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): 604-608.

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 (TO0), 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 1s 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
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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, 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.

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 x 35 x 25 cm and housed 10 quails. The feed
consisted of yellow corn, rice bran, pollard, poultry
meat meal, soybean meal, CaCQ 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 TO, 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:

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
CaCo, 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
TO (0%) T1 (2%) T2 (4% ) T3 (6%)

Energy metabolic 2763.20 2694.12 2628.26 2565.40
(kkal/kg)

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

Production = (number of eggs/number of chickens) x
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 ef 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 ef 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.

Veterinary World, EISSN: 2231-0916

605


"chickens" should be "quails".


Available at www.veterinaryworld.org/Vol.13/March-2020/31.pdf

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

Age (weeks) Addition of binahong leaf powder p-value
TO (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 41.424+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
TO (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 (%) 11.434£2.73 11.07+1.60 11.41+1.73 10.11+1.14 0.12

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 o 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
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Table-5: Influence of the addition of binahong leaf powder on
egg yolk.

cholesterol, triglyceride, HDL, LDL, and protein of quail

Parameters Addition of binahong leaf powder p-value
TO (0%) T1 (2%) T2 (4%) T3 (6%)

Yolk cholesterol (mg/g) 56.15+5.04° 23.77+3.75° 51.97+4.63° 51.35+7.55° <0.01

Yolk triglyceride (mg/g) 903.22+58.21° 608.62+22.46° 778.34+£53.59° 811.63+104.01° <0.01

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

Yolk LDL (mg/g) 29.18 +£1.59-° 16.06b+0.33" 17.09+0.37° 16.28+0.36° <0.01

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

Mean within a row for each parameter with different superscripts are significantly different (p<0.01)

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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consisted of yellow corn, rice bran, pollard, poultry
meat meal, soybean meal, CaCQ 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
binahone leaf nowdery T1 control ration + 2% hina-

Production = (number of eggs/number of?:hickens) X
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 ef al. [16] showed that fla-



Thank you very much
best regards,
Sri Kismiati

On Thu, Mar 26, 2020 at 11:30 AM Veterinary World <editorveterinaryworld@gmail.com> wrote:
Dear Dr. Sri Kismiati,

You have made the PDF uneven!! If you are doing the sticky note corrections then why this PDF became
uneven? Have you done any other corrections directly in the PDF?

We found only one sticky note correction in the PDF. If you have done any other corrections directly in the PDF
then inform us other corrections. If there is only one correction then inform us accordingly.

NEWS:
Dr. Anjum Sherasiya, Editor-in-Chief of Veterinary World is appointed
as Crossref Ambassador.

Best Regards,

Dr. Anjum Sherasiya
Editor-in-Chief, Veterinary World

Crossref - Ambassador

Star, Gulshan Park, NH-8A,

Chandrapur Road, Wankaner - 363621,

Dist. Morbi (Gujarat), India.

Website: www.veterinaryworld.org, onehealthjournal.org
E-mail: editorveterinaryworld@gmail.com

Sender notified by

W Mailtrack

On Thu, Mar 26, 2020 at 9:34 AM Veterinary World - Publisher <veterinaryworldpublisher(@gmail.com> wrote:

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

---------- Forwarded message ---------

From: Sri Kismiati <kismiati59(@gmail.com>

Date: Wed, Mar 25, 2020 at 5:49 PM

Subject: Re: Sri Kismiati and co-authors: Final PDF proof

To: Veterinary World - Publisher <veterinaryworldpublisher(@gmail.com>

Dear Nazir,


mailto:editorveterinaryworld@gmail.com
https://www.crossref.org/community/our-ambassadors/
https://www.crossref.org/community/our-ambassadors/
http://www.veterinaryworld.org/
http://onehealthjournal.org/
mailto:editorveterinaryworld@gmail.com
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
mailto:kismiati59@gmail.com
mailto:veterinaryworldpublisher@gmail.com

Editorial Assistant

Veterinary World

Star, Gulshan Park,

NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India

Thank you for the proofread PDF. | found that the reference number 5 is the same as number 8.

Reference number 5 should be :

Sutrisno, E., Adnyana, 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 limu-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: Re: Sri Kismiati and co-authors: Final PDF proof
FROM: Veterinary World <editorveterinaryworld@gmail.com>


mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/

TO: Sri Kismiati <kismiati59@gmail.com>
CC: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
DATE: 26/03/2020 18:15

Dear Dr. Sri Kismiati,
I am in receipt of new correction.

Alignment of lines in the PDF disturbed in your proof and it is not affected by version change as like Word. This
disturbance is possible only when you edit anything in the PDF file. However, now it does not matter for us as
you have confirmed the changes in the PDF.

Your article will be published online in chronological order and we will inform all authors by email once your
article will be online.

NEWS:
Dr. Anjum Sherasiya, Editor-in-Chief of Veterinary World is appointed
as Crossref Ambassador.

Best Regards,

Dr. Anjum Sherasiya
Editor-in-Chief, Veterinary World

Crossref - Ambassador

Star, Gulshan Park, NH-8A,

Chandrapur Road, Wankaner - 363621,

Dist. Morbi (Gujarat), India.

Website: www.veterinaryworld.org, onehealthjournal.org
E-mail: editorveterinaryworld@gmail.com

Sender notified by

w Mailtrack

On Thu, Mar 26, 2020 at 1:57 PM Sri Kismiati <kismiati59(@gmail.com> wrote:
Dear Dr. Anjum Sherasiya,

I've checked the PDF again, and it shows just fine on my screen. Maybe its software version issue? I didn't do
anything other than adding sticky note.

Yes, there were only 1 sticky note correction in the PDF, specifically on the references number 5. Now I found
another correction:

Page 2, first line in the 2nd column, was "Production = (number of eggs/number of chickens)" it should be
"Production = (number of eggs/number of quails)". "chicken" in that sentence should be "quails".

I also attached the PDF with sticky notes. I also attached a couple screenshots of the correction, in case it became
uneven when you open the PDF file.

Thank you very much
best regards,
Sri Kismiati

On Thu, Mar 26, 2020 at 11:30 AM Veterinary World <editorveterinaryworld@gmail.com> wrote:
Dear Dr. Sri Kismiati,


https://www.crossref.org/community/our-ambassadors/
https://www.crossref.org/community/our-ambassadors/
http://www.veterinaryworld.org/
http://onehealthjournal.org/
mailto:editorveterinaryworld@gmail.com
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
mailto:kismiati59@gmail.com
mailto:editorveterinaryworld@gmail.com

You have made the PDF uneven!! If you are doing the sticky note corrections then why this PDF became
uneven? Have you done any other corrections directly in the PDF?

We found only one sticky note correction in the PDF. If you have done any other corrections directly in the
PDF then inform us other corrections. If there is only one correction then inform us accordingly.

NEWS:
Dr. Anjum Sherasiya, Editor-in-Chief of Veterinary World is appointed
as Crossref Ambassador.

Best Regards,

Dr. Anjum Sherasiya
Editor-in-Chief, Veterinary World

Crossref - Ambassador

Star, Gulshan Park, NH-8A,

Chandrapur Road, Wankaner - 363621,

Dist. Morbi (Gujarat), India.

Website: www.veterinaryworld.org, onehealthjournal.org
E-mail: editorveterinaryworld@gmail.com

Sender notified by
Mailtrack

v/

On Thu, Mar 26, 2020 at 9:34 AM Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
wrote:

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

---------- Forwarded message ---------

From: Sri Kismiati <kismiati59@gmail.com>

Date: Wed, Mar 25, 2020 at 5:49 PM

Subject: Re: Sri Kismiati and co-authors: Final PDF proof

To: Veterinary World - Publisher <veterinaryworldpublisher(@gmail.com>

Dear Nazir,

Editorial Assistant

Veterinary World

Star, Gulshan Park,

NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India


https://www.crossref.org/community/our-ambassadors/
https://www.crossref.org/community/our-ambassadors/
http://www.veterinaryworld.org/
http://onehealthjournal.org/
mailto:editorveterinaryworld@gmail.com
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
mailto:kismiati59@gmail.com
mailto:veterinaryworldpublisher@gmail.com

Thank you for the proofread PDF. | found that the reference number 5 is the same as number 8.

Reference number 5 should be :

Sutrisno, E., Adnyana, |.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 limu-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: Re: Sri Kismiati and co-authors: Final PDF proof

FROM: Sri Kismiati <kismiati59@gmail.com>

TO: Veterinary World <editorveterinaryworld@gmail.com>

CC: Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
DATE: 26/03/2020 21:41


mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/

On Thu, Mar 26, 2020 at 6:15 PM Veterinary World <editorveterinaryworld@gmail.com> wrote:
Dear Dr. Sri Kismiati,

I am in receipt of new correction.

Alignment of lines in the PDF disturbed in your proof and it is not affected by version change as like Word. This
disturbance is possible only when you edit anything in the PDF file. However, now it does not matter for us as
you have confirmed the changes in the PDF.

Your article will be published online in chronological order and we will inform all authors by email once your
article will be online.

NEWS:
Dr. Anjum Sherasiya, Editor-in-Chief of Veterinary World is appointed
as Crossref Ambassador.

Best Regards,

Dr. Anjum Sherasiya
Editor-in-Chief, Veterinary World

Crossref - Ambassador

Star, Gulshan Park, NH-8A,

Chandrapur Road, Wankaner - 363621,

Dist. Morbi (Gujarat), India.

Website: www.veterinaryworld.org, onehealthjournal.org
E-mail: editorveterinaryworld@gmail.com

Sender notified by
w Mailtrack

On Thu, Mar 26, 2020 at 1:57 PM Sri Kismiati <kismiati59@gmail.com> wrote:
Dear Dr. Anjum Sherasiya,

I've checked the PDF again, and it shows just fine on my screen. Maybe its software version issue? I didn't do
anything other than adding sticky note.

Yes, there were only 1 sticky note correction in the PDF, specifically on the references number 5. Now I found
another correction:

Page 2, first line in the 2nd column, was "Production = (number of eggs/number of chickens)" it should be
"Production = (number of eggs/number of quails)". "chicken" in that sentence should be "quails".

I also attached the PDF with sticky notes. I also attached a couple screenshots of the correction, in case it
became uneven when you open the PDF file.

Thank you very much
best regards,
Sri Kismiati

On Thu, Mar 26, 2020 at 11:30 AM Veterinary World <editorveterinaryworld@gmail.com> wrote:
Dear Dr. Sri Kismiati,



mailto:editorveterinaryworld@gmail.com
https://www.crossref.org/community/our-ambassadors/
https://www.crossref.org/community/our-ambassadors/
http://www.veterinaryworld.org/
http://onehealthjournal.org/
mailto:editorveterinaryworld@gmail.com
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
mailto:kismiati59@gmail.com
mailto:editorveterinaryworld@gmail.com

You have made the PDF uneven!! If you are doing the sticky note corrections then why this PDF became
uneven? Have you done any other corrections directly in the PDF?

We found only one sticky note correction in the PDF. If you have done any other corrections directly in the
PDF then inform us other corrections. If there is only one correction then inform us accordingly.

NEWS:
Dr. Anjum Sherasiya, Editor-in-Chief of Veterinary World is appointed
as Crossref Ambassador.

Best Regards,

Dr. Anjum Sherasiya
Editor-in-Chief, Veterinary World

Crossref - Ambassador

Star, Gulshan Park, NH-8A,

Chandrapur Road, Wankaner - 363621,

Dist. Morbi (Gujarat), India.

Website: www.veterinaryworld.org, onehealthjournal.org
E-mail: editorveterinaryworld@gmail.com

Sender notified by

W Mailtrack

On Thu, Mar 26, 2020 at 9:34 AM Veterinary World - Publisher <veterinaryworldpublisher@gmail.com>
wrote:

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

---------- Forwarded message ---------

From: Sri Kismiati <kismiati59(@gmail.com>

Date: Wed, Mar 25, 2020 at 5:49 PM

Subject: Re: Sri Kismiati and co-authors: Final PDF proof

To: Veterinary World - Publisher <veterinaryworldpublisher(@gmail.com>

Dear Nazir,

Editorial Assistant

Veterinary World

Star, Gulshan Park,

NH-8A, Chandrapur Road,
Wankaner, Dist. Morbi, Gujarat
India


https://www.crossref.org/community/our-ambassadors/
https://www.crossref.org/community/our-ambassadors/
http://www.veterinaryworld.org/
http://onehealthjournal.org/
mailto:editorveterinaryworld@gmail.com
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
https://mailtrack.io/?utm_source=gmail&utm_medium=signature&utm_campaign=signaturevirality5&
mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
mailto:kismiati59@gmail.com
mailto:veterinaryworldpublisher@gmail.com

Thank you for the proofread PDF. | found that the reference number 5 is the same as number 8.

Reference number 5 should be :

Sutrisno, E., Adnyana, |.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 limu-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,

[ 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"


mailto:veterinaryworldpublisher@gmail.com
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
file:///C:/Users/sri%20kismiati/Documents/USPANG%20VetWorld/AttachmentCache/email%20vetworld/20200331-164102-0000010%2031.pdf

woo|lewb@eSiieiwsiy jlew-3
"BISOUOPUT ‘eAer Jo |eJaud) ‘buetewsas ‘sndwe) buejequia] ‘AjisiaAilun odobauodig
‘35uUB12S |ean3ndby pue jewiuy JO Ajjndoe4q ‘93uaids |ewiuy JoO Jusawlledaq ‘nelwsry 1S Jdoyine bulpuodsallio)
610 plaomAieurialgA mmm//:dny 2UsqaM ‘9160-TE€2Z 'NSSI3
0202Z-£0-TE :931ep dNSSI LI

JoIyD-uli-Joyp3g
eAlseldays ‘A wnluy

e

809-709°'020C PIHOMIDA/Z0ZH T 0T/b10"10p* MMM :lOP
'809-+09 :(£)ET ‘PHOM Aleulidla ‘|0493s3|0yd Mo| yam sbba aonpoud 03 s3alp 03 Joapmod jes|
(eljojip40d elopaluy) Buoyeulq jo uonippy (0Z0Z) S Yisiewns ‘g 1Heuns “y ueAiniy ‘IH lunAyem ‘s nelwsry :uoneyd
"'0202-£0-T€ U0 Jpd’ 1€/020C-Y241_W/E T [OA/BIO"plHOMAIRULIDIDA"MMM//:d13Y Je Buljuo paysiiqnd us3q sey

yisiewns 1S pue 1euns im@ ‘lueAdniy eury ‘lunAyepn jedpui AuueH ‘inerwsry LIS
|04193S3|0Yyd Mmo] yiim sbbH3 aocnpo.ad 03 siaip 03 Japmod jed| (erosip10d elopaluy) buoyeuiq jJo uonippy

131U 3PIe ey} AJiIad 03 SISIyL
11VJI141143J NOILVII1dNnd

956°0 - dINS ‘¥S+°0 - ¥(S ‘67°T - 2400SdUD :SNAODS ‘1£°S - (VIANI- S22U3IdS |ednynduby Jo Awspedy |euoleN) SYVN

|leulnol jeuoneulsjul pamairal Jaad pue ssedoe uadQ

[AIOA\ Aleulid)op




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/Veterinary World

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/
https://www.facebook.com/pages/Veterinary-World/130258510480187
http://www.linkedin.com/groups/Veterinary-World-6574956?trk=my_groups-b-grp-v
http://www.editorveterinaryworld.blogspot.in/
https://twitter.com/VetWorld
https://doaj.org/toc/2231-0916
https://independent.academia.edu/VeterinaryWorld
http://www.veterinaryworld.org/
http://www.onhealthjournal.org/
file:///C:/Users/sri%20kismiati/Documents/USPANG%20VetWorld/AttachmentCache/email%20vetworld/20200410-140235-0000007%20Title-March%202020.pdf

wod|lewd@p|ioMmAIeulI1aAI0PD
840" plaomAieulIIaA MMM :22ISGIMN
eipul ‘jeJelns ‘iqiopy "1sia
'1Z9€9¢€ - Jaueduem
‘peoy Jundelpuey) ‘v8-HN
ded ueys|no ueis
‘plIOM Adeulialan

“elpu] ‘elefnD ‘IqIoN "1 ' TZ9E9E-IauRNUBM POy dndeipueyd ‘y8 "H'N ed Ueys|no “eis je
PaysI|and pue pa3ulid "PHOM AJBULISISA JO Jleyaq Uo BAISRISYS ‘A WNfuy 4d AG paysiiqnd pue paiulid

eAlsesays ‘A wnfuy 4 :491yD-ui-1031p3

[eudnol pamainad Jaad pue ssadoe uadQ

[HOM AJeulLID)oA

Iv33L ‘SNdODS ‘|e43uad pagnd ‘PaWgnd
‘3sanDoud ‘23eb-r uadQ ‘}eas|eulnor ‘syoelisqy dUIDS uelpul
‘s)oedisqy 92UaIdS |ewiuy Uelpul Yejoyss xapul ‘TYYNIH “ejoyss
916009 ‘3|e9 ‘si2INdY uUOsWoYL - [JS3 ‘00S83 ‘[v0d ‘SYD
‘18vD ‘SINOV ‘V10DI49OV VYOOV ‘@seqeieq s|euinog diwapedy
u] paxapul si pjl4op Aleuriaiapn

956°0-dINS ‘bSt°0-UrS ‘62 T-2403s3H) :sndods
TL°G : Suney SYYN

SS3D0V

9T60-TETT ‘NSSI3
8868-7L60 -NSSI 0z0Z-Yyd1eN €T - dwnjoA

*AoyinL ‘eAu0y| ‘IS9JISIDAIUN HNDIBS - UNBAY Iy«
*eIPUT ‘unpeayaq ‘elpur J0 33n313suI 3J1|p|IM ‘Juswabeuey
UYlleaH a4IpPIIM JO 3Juswiedag - webiNy beised -
‘Aley] ‘eubojog
‘eljiwg,||ap ouezzQ ‘eubojog JO AJSIDAIUN - IW|F OMRqlY -«
‘lebnyiod ‘|eay eJIA ‘oinog
0]V © SOIUO-SO-SeJ| Sp SPEPISISAIUN - SSOWIS OBO[
‘uleds ‘ezobeuez
Jo AjsiaAlun - Jobiadsuaqy zasar opaqly obupoy -
*AaxAnL ‘a1l
‘BRI 1SBNSIBAIUN B[RPIHIN - 21D URWAIINS -
‘AaxdnL ‘eAlejuy ‘aanynoLby
40 Aynoeq ‘AjsiaAlun  ziuspdy - UBPAS| ueseH .
‘wnibjag ‘s|assnig
‘adodn3 Jo suelLeULISI9A JO uOnelapa4 - SuUAlg @ ‘N ¢
"WSN ‘X1 ‘uoisanjes) ‘uoisanjes
e youeug |edIpaly sexdl Jo Ajssaalun - Bueny ey .
‘pue|od ‘z0zsobpAg ul ANISISAIUN DfIDIM ZIBIWIZeY
‘Aojesoge uoneulwex3 MW - ZOIMIDE BUURH -
*A9XINL ‘AJISIDAIUN SDIDPUBN URUPY ‘BUIDIPaN

Adeuriaiap Jo Ajnoe4 ‘Aasbuns jo Juswiiedaq - o1y ynN
|ebnyiod ‘o4noq 03|y
pue S2jUo|y-SO-Sed| Jo AjstaAlun ‘salbojouyda) |edibojoig
puUB [RJUBWIUOIIAUT-046Y pUB Ud1easay 10} J21ud) ‘Sa0uaPs
Aseunajap Jo juswpedaq - efuln siulg [9Nuey OLIRK -«
‘pue|od ‘pue|od J9)ealD) ‘uruzod
S20UBIDS 9JI7 JO AJSIBAIUN URUZO - YAZOUOIDIY ZSsopeg -«
309349 ‘susyy
‘SS8TT ‘SOPO e4d] G/ ‘SudyIY JO ANSIBAIUN [N NdLIBY
‘ainjnoenby pue aouaIdS |ewiuy Jo Aynoe4 ‘AupuegsnH pue
Buipaalg |ewiuy Jo jJuswpedaq - sizywis 3 snoibeued -
‘puejreyL
0STHP @dulnodd  wyeyeseseyely ‘Buenp ‘Ajissanlun
weyyedeseyel ‘Abojouydsl jo Ajnoeq ‘Abojouyda)
leanynouby  Jo juswiiedag - [MjieJuURYD  INUY -
‘9duel4 ‘@ouel4
-9p-3|I ‘sied “Una3sed ININASUT - O]9 OP Selq WYy «
*0DIX3 ‘SO[240| “22da3NI[ :SeLIeNddd A Se|0d1IbY S9|R}Sa.104
S2u0eBNSIAUT  Bp |BUOIDEN  0IMASUT  ‘VIYYNINILIA
VIDOTOLISYYVd-AINID - ouljedlen-lejinby eueyr -
‘eunuabay ‘sally souang
Ina)sed SIN SISOUO0Z Jo d3MIsu] - LIvog abior opaenpy -
*0220.0|N ‘SAUMDIA
‘aunoliz TOZTT 'dg ‘AjsiaAlun |lewsy Aejnop ‘eouais
Jo Aynoey ‘ABojoig Jo juswedaq - vyd-a3 zizelppqy -
"AleL ‘euissaN 89186
‘ejelzunuuy,||9p OIIR}ISIDAIUN O]0d ‘BUISSS| JO A)SJIDAIUN

9 AJRULIDISA JO Juswedaq - euejerels oddiji4
"BIURWIOY ‘ISR] UIDIPAN AlRULID}SA pUR
S90UBIDS [N N2LIBY JO AJISIBAIUN ‘ISB] BUIDIPSN AJBULIDIDA
10 Ajnde4 ‘yajesH 211qnd Jo Juswiedaq - dopuog *q [dUOl -
vsn
‘WA ‘Bangsiajad ‘AjisiaAlun 23e3s elulblaip - wiy J9AYD .
'VSN ‘TOH9-€S8HT AN ‘22RUIL ‘BUIPBA
Adeulialapn Jo 9631100 ‘ANSIDAIUN []DUI0D USMOL Ydoleasdy
AJeul@1sp ZT0-zl ‘seousidg [edipswolg jo juswiledsqg
‘wesbold |90 we)S [|PUJOD - yjewueplg unfeyijjen

1zeag ‘09€-0401Z
1d3D ‘[ - od1due( Bp Oy ‘soyuinbuely - S9EY ‘|Iseug AV ‘60
:e|es - 80T, OrY|IARd ‘(|1zelg) y3leay jo Ansiuly ‘@3n3sul
zni) opjemsQ ‘AB0j00Z0j0.d PuUEB  UOIRINPOWOUNWIW]
Jo Aiojesoqe ] - OyjeAleD) BIIDIDd OIARIQ ZINT -
vsn
'Z2€0E VD ‘equeny ‘aN Py uoyld 8TST ‘AusiaAiun Alow3
‘43|eaH 211qNd JO [00YIS SUI||0Y ‘YI|esH [eqolD Jo Juswedaq
MagnH ‘Ajsiaaiun Adow3 e aualbAH pue uonejues
U9)eM\ 9JBS |BQO|D J0J J2JUSD - BMUPEBA YSOINYSY .
“YSN ‘€660 puejAiely ‘Bulids JaA|IS ‘anuaay allysdweH
M3N ‘€060T ‘Uoienisiulpy Bnig pue pood 'S ‘euUsdS
Adoje|nbay paljddy Jo uoisIAIg - webuledooyDd *M qoysy .
'YSN ‘0Z9% T-HOA MON 442359420y
‘OSHI-xog ‘enuaAy poomwi|3 T09 ‘0Z89-b :wooy
‘QUPIPaly  [RIUBWUOIIAUT JO juswpedsg 493saydoy Jo
AjsiaAIUN ‘AdsIuag pue aupIpal JO [00YdS - ybuis 'd "M -
‘929249 ‘Ajessay ) ‘AjessayL
4O ASJaAIUN ‘(BUIPSW BUID10d) SUPIPay Jo juswpedaq
‘aupipa|y AJeulslap Jo Ajnoeq - sodisjeded SI|ISSBA e
YSN ‘2kL0T
‘A “ided 869)10D ded 963)j0D ‘puejAie jo AlsisAlun
‘aupipa|y  Adeul@isp  Jo  juswiiedsq

1D ‘s110)S ‘Ind13Dsuu0) JOo  AJISIDAIUN  ‘DOUBIDS  |ewiuy
Jo juawiiedag “osiApy swelbold I9A-21d Ppue SIOUOH
4leyD swesbold 91eNpesD - UeUBABIBUBRIINUDA Jewn) -
*BOIJY YINOS ‘0T T0 ‘auemys) ‘JoodaisiapuQ ‘peoy
uedinos p|O0 00T 'ON ‘@3nysul Aleulaiap JoodaisiapuQ
- Duv ‘swwesboisd Q3w ‘Abojoain - 1sign Y g .
*PURIIBZIIMS ‘YaHNZ £G08-HD ‘YoKHNZ Jo Ajisianiun ‘Aynoed
assinsjap  ‘ABojoyled Jo juswiedsq - |alog DOdIN -
*bed1 ‘[NSOW ‘9ETTT X0g "0'd ‘INSOW 4O AJSIBAIUN ‘SiIRYY
|eIdUBUIL 8 SAIRISIUILIPY 10) JUBPISAId DIA ‘ABOj0DIX0L
ABojooewieyd Jo yuswpedaq - pewweyop WIsey penod -
vsn

‘1 ‘obnoy uojeg 4ajua) youeasay |edipawolg uojbuluuad
‘Adojeloge] uonuanald Jeoue) - |emueby ejewdssq -
‘ysope|bueg ‘zozz-ybuisuswAy ‘AjisiaAiun [eanynoby
ysope|bueg ‘@ouaps  AleulaldA Jo  Aynoeqd  ‘aualbAH
pue ABojoiqondlly JO Juswpedsag uewyey JIAURL P -
‘eIpUI ‘200071 T- IYl2Q MaN

‘20140 |euolbay eIsy 3se3- Yinos OHM - [ebuod ‘N 'O -
“elpu] ‘yelelns ‘10088€ - pueuy

‘Aysianiun [eamyndliby pueuy ‘26a(j0D) AleuLIa}aA ‘BudIpay
Adeunisiap Jo Juswiiedaq ‘aslold SN-opul ‘a43us) uolbay
UI9ISOM ‘Y3|eaH SJIIPIIM JO J0JRUIPI00D-XT - IUB[ "D Y -«
‘eIpU] ‘@3 RjRUlR) ‘H20096 -210|ebueg

‘21n3iIsul  youeasay Adeulualdp  uelpul  ‘Adojesoqen]
yoleasay auddeA dW4 - JeAeuepnobeseg ‘H ysains
'VSN ‘£88St HO ‘all1A190uads 199.05

yi2qez||3 YHoN 0»9 ‘sariojeloqe JaAry salleyd | Abojoyied
‘I1 3siBojoyjed Aleulslop - Aleypnoyd yjeunyquieys .
pleoq |eLi0yp3

‘elpuy ‘a3e3s jedelno ‘Aupuegsni |ewiuy
4O juawiedaq 49010 AJRULIBIDA-XT - RAISBISYS ‘A wnluy
Jo1yD-ui-1031p3

IHOM AJeUuLID)oA




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,

[ 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.
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ALTERNATIVE FOR ANTIBIOTIC GROWTH PROMOTER FOR BROILERS CHICKENS (Manuscript Number: VETWORLD-2020-11-654).
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