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Abstract. The study aimed to evaluate the blood mineral of Tegal ducks as a response to diet
containing Gracilaria sp. waste and additive multienzyme. The study used 72 laying ducks of 22
weeks old which were allotted to 6 treatments, i.e. (1) control diet, (2) diet with multienzymes, (3)
diet with 10% GW (4) diet with 10% GW + multienzyme, (5) diet with 12.5 % GW + multienzymes (6)
diet with 15% GW + multienzyme. Commercial Multienzyme consisted of protease, amylase,
pectinase, β-glucanase, xylanase, phytase, cellulase from Altech (Allzyme SSF) at a dose of 150 g /
ton of feed. Gracilaria sp. waste was given in the form of meal. The results demonstrated that feed
Gracilaria sp. waste and additives multienzymes significantly (P <0.05) increasing the levels of
phosphorus, sodium, potassium and iron in the blood of local ducks, but not blood calcium levels (P>
0.05). The use of feed containing seaweed waste multienzyme coupled to a level 15% gave a good
response in the blood mineral levels of local ducks compare to control.
Key word: Blood Mineral, Gracilaria sp. waste, Local Ducks, Multienzyme
Abstrak. Penelitian ini bertujuan untuk mengevaluasi respon mineral darah itik tegal yang diberi
pakan mengandung Limbah Gracilaria sp. dengan penambahan aditif multienzim. Materi penelitian
yang digunakan adalah itik Tegal betina umur 22 minggu sebanyak 72 ekor, limbah budidaya rumput
laut Gracilaria sp., dan multienzim komersial yang mengandung 7 macam enzim antara lain
protease, amylase, pectinase, β-glukanase, xylanase, phytase, selulase dari PT. Altech (Allzyme SSF)
dengan dosis 150 g/ton pakan. Penelitian menggunakan Rancangan Acak Lengkap dengan 6
perlakuan yaitu (T0) Ransum Basal, (T0+) Ransum Basal dengan Multienzim, (T1) Ransum dengan
10% LG (T1+) Ransum dengan 10% LG + multienzim, (T2+) Ransum dengan 12,5% LG + multienzim
(T3+) Ransum dengan 15% LG + multienzim. Masing-masing perlakuan diulang 4 kali dan terdapat 3
ekor itik. Hasil menunjukkan bahwa pemberian pakan yang mengandung limbah budidaya rumput
laut Gracilaria sp. dan aditif multienzim berpengaruh nyata (P<0,05) terhadap kadar pospor,
natrium, kalium dan besi dalam darah itik lokal, tetapi tidak terhadap kadar kalsium darah (P>0,05).
Penggunaan pakan mengandung limbah rumput laut ditambah multienzim hingga level 15%
memberikan respon yang baik pada kadar mineral darah itik lokal.
Kata kunci : Mineral Darah, limbah budidaya Gracilaria sp., Itik lokal, Multienzim.

an alternative feed ingredient for livestock with
high nutrient value.
Gracilaria sp. waste is part of the seaweed
plant of Gracilaria sp. the result of a sort of
seaweed cultivation and has no commercial
value to industry (Alamsjah et al., 2011).
Gracilaria sp. is one type of algae which
contains a gel, where the gel has the ability to
bind water is high enough (Sinulingga and
Darmanti, 2007) that contains essential

Introduction
High feed material prices and competition of
farmers with feed processing industry to get
quality feed ingredients. Need alternative feed
ingredients that have abundant availability, the
value of good nutrition and economic value.
Indonesia has reached 81,000 km coastline with
seaweed cultivation area 769.452 ha (Ministry
of Trade, 2013). Total production of seaweed
abundant, produce waste that can be used as
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minerals for the body. Cabrita et al. (2016)
describes in her study of the various types of
seaweed as a source of minerals, that the
mineral content in seaweed achieve 30-39% dry
matter. Essential minerals contained in
seaweed by Haryanti et al. (2008), among
others, iron, iodine, aluminum, manganese,
calcium, soluble nitrogen, phosphorus, sulfur,
chlorine. silicon, rubidium, strontium, barium,
titanium, cobalt, boron, copper, potassium.
According to Shields (2012), types of microalgae
such as seaweed has the potential mineral
content that can be added to the feed as a
provider of organic mineral sources that are
easily absorbed. Other content is kind of
oligosaccharides Algal-oligosaccharides lysate
(AOL) and Neoagaro-oligosaccharides (NAOS)
(Wu et al., 2005; Hu et al., 2006).
Oligosaccharides in waste Gracilaria sp. has
prebiotic properties that are beneficial to
microbes in the digestive tract that aid in the
absorption of minerals (Patel and Goyal, 2011).
Cabrita et al. (2016) examines the advantages
of seaweed as a source of minerals for
feedstuffs.
Utilization of Gracilaria sp. as poultry feed in
accordance with the level of digestibility around
6% (2.8-6.1%) (Ochoa et al., 2014) due to
limitations of Gracilaria sp. waste as feed for
poultry are constituent fiber content is
polisacharida
form
of
cellulose
(Xylooligosaccharide) (Oktavia et al., 2014).
Utilization of Gracilaria sp. waste for poultry as
feed is on 10% in maximum use (Yunita et al.,
2015) using biotechnological fermentation, but
at higher levels had lower digestibility in the
digestive tract due to single cell protein. Single
cell protein low digestibility likely the result of
non-protein nitrogen content is high (Wang et
al, 2013). To increase the level of use for waste
to Gracilaria sp. can be an alternative feed
ingredient efforts are needed to increase the
digestibility of feed ingredients to be an
important component in Gracilaria sp. optimally
utilized by livestock.

In
this
research,
multienzyme
supplementation in order to increase
digestibility. Besides, the addition of
multienzymes on feed will also improve the
quality of feed ingredients making up more
rations. Commercial multienzymes consisting of
various enzymes will help increase nutrient
digestibility by freeing including those bound by
the walls of coarse fiber feed ingredient is a
prebiotic (Kiarie et al., 2013). The use of
commercial multienzymes will increase the
level of Gracilaria waste utilization to be more
efficient.
Laying duck requires minerals in sufficient
quantities in order to produce optimal. The
mineral content contained in seaweed waste
was expected required of livestock, especially
during egg production. Calcium and Phosphor
are needed especially during egg production.
Potassium and sodium serves as an electrolyte
involved in the regulation of acid-base balance.
Research on blood minerals is important
because the blood plays a role in the transport
system of one mineral nutrient. As is well
known, the cattle will produce a good product if
all the physiological processes that occur in the
body takes place normally. Livestock
physiological processes are closely linked with
biochemical reactions in the body. Therefore,
blood mineral levels as one of the
manifestations of the ongoing biochemical
mechanisms in the cells of the body become
one of the important indicators worthy of
examination in the search for new
breakthroughs to increase the productivity of
livestock. Mineral status measurement is to
know how much minerals that can be utilized
by livestock it showed on their production.

Materials and Methods
The experiments were performed in 72 Tegal
ducks on laying periods. Using 24 traditional
cage housing system measures 60 x 60 x 75 cm.
Gracilaria sp. waste given in the form of flour
which has been dried and ground. Enzyme
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additive used is a commercial multienzyme
contains the enzyme protease, mananase,
xylanase, and NSP degrading enzymes Allzyme
SSF from Altech at a dose of 150 g / ton of feed.
The composition of the feed material used in
the study are iso protein and energy with 18%
iso protein and iso metabolizable energy 2900
kcal / kg. Composition of the ration study are
presented in Table 1.
The design study used a completely
randomized design with 6 treatments and 4
replications. Each quiz consists of three ducks
so all there are 60 ducks. Study treatment
consisting of basal diet (control) (T0), basal diet

+ multienzyme (T0+), diet with 10% Gracilaria
sp.
waste
(T1),
diet with 10% Gracilaria sp. waste
+
multienzyme (T1+),
diet
with
12.5%
Gracilaria sp.waste + multienzyme (T2 +), diet
with 15% Gracilaria sp.waste + multienzyme
(T3+). Ducks kept for 12 weeks. The period of
adaptation is performed during the last two
weeks followed by a period of rationing
treatment. The measured parameters such as
blood minerals include calcium, phosphorus,
sodium, potassium, and iron. Blood sampling
performed at week 12 or at the end of the
treatment period.

Table 1. Ingredients and Nutrient Compositions of the Experimental Diet
Feed material
Corn
Gracilaria sp.
Soybean Meal
Oil
Ricebran
Fish Meal
CaCO3
Premix
Methionin
Lysin
Brotiacostulla
Total
Nutrient Composition(%)
EM (kcal/kg)*
Crude Protein (%)*
Crude Fat (%)*
Crude Fiber (%)*
Methionin (%)**
Lysin (%)**
Arginin (%)**
Calcium (%)*
Phospor (%)*

T0
(0%)

T1
(10%)

T2
(12,5%)

T3
(15%)

54.8
0
17.2
0.8
14.7
7.0
1.9
1.0
0.4
0.7
1.0
100

52.7
10.0
19.7
0.2
4.8
8.5
1.0
1.0
0.4
0.7
1.0
100

51.0
12.5
19.7
0.2
4.0
8.5
1.0
1.0
0.4
0.7
1.0
100

49.0
15.0
20.0
0.4
3.0
8.5
1.0
1.0
0.4
0.7
1.0
100

2902.29
2923.22
2909.41
18.05
18.17
18.15
8.05
7.52
7.26
6.63
5.47
5.56
1.36
0.75
0.74
0.63
1.27
1.26
1.24
1.24
1.22
2.78
2.02
2.03
0.73
0.69
0.89
T1–T3:Treatment with Gracilaria sp. waste (GW)
T0: basal diet.
T1, T2, and T 3: 10% GW, 12,5% GW, and 15% GW, respectively.
Energy metabolism (EM) was measured based on the Balton formula.
Nitrogen free extract = 100 – (% water + % ash + % crude protein + % crude fat + % crude fiber).
Energy metabolism (EM) = 40.81 {0.87 (crude protein + 2.25 crude fat + nitrogen free extract + 4.9}.
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Collected of
Preparation

Blood

Sample

and

Serum

a solution of 2 ml mixed for 1 minute. Further
testing using AAS (Atomic Absorption
Spectrophotometer) at a wavelength of 422.7
nm for calcium, potassium 766.5 nm, 589.1 nm
for sodium, and 248.3 nm for iron. Mineral
levels specified in ppm.
Statistical Analysis. Statistical analysis was
performed for all measurement data using the
SPSS procedures (version 17.0) using analysis of
variance (ANOVA). The differences between
treatments were tested further using the Least
Significant Different test (LSD). Significance level
was determined at P<0.05.

Blood taken 3 ml of the brachial vein
sections using a sterile injection syringe and
then inserted into the tube and allowed to
stand until clotting occurred and separate
serum. Serum was taken using a pipette and
stored in eppendorf tubes to further analyzed
using Spectrophotometry and AAS methods. 0.5
ml serum samples were taken and then added
4.5 ml TCA (Trichloroacetil acid) 10% 5 ml.
Further samples mixed using vortex for a
minute and allowed to stand for 30 minutes.
The purpose of mixing samples of serum with
TCA 10% is to precipitate the protein. After 30
minutes, the mixture in the centrifuge for 10
minutes.
Phosphorus Analysis. Take 1 ml of this
solution, for testing phosphorus use
Spectrophotometer. Add a solution of 1 ml and
3 ml aquademin vanadate and fortex for 1
minute. Subsequently allowed to stand for 20
minutes. After 20 minutes the solution is read
on spectrophotometer at
of 400 nm
wavelength.
Calcium, Potassium, Sodium and Iron
Analysis. Sample preparation result after it is
taken for testing phosphorus, lanthanum added

Results and Discussions
Statistical analysis showed that the ration
contains the Gracilaria sp. waste had no
significant effect on blood calcium levels (P>
0.05) but shows the significant effect (P <0.05)
in the levels of phosphorus, sodium, potassium
and iron in the blood (Table 2). The highest
blood levels of minerals demonstrated by
treatment of ration containing 15% by
Gracilaria sp. waste with multienzyme. There is
a tendency to increase blood levels of minerals
in the ration containing Gracilaria sp. waste
with rising levels.

Tabel 2. Content of mineral elements in blood plasma in last-week-old duck with
seaweed waste Gracilaria sp. and additives multienzyme
Treatment
Blood Parameters (ppm)
Ca
P
Na
K
c
b
T0
208.78±12.24
58.75±4.25
1512.00±403.40
134.89±21.37d
T0+
214.56±18.13
55.91±3.58c 2096.50±248.19ab 163.95±67.14cd
T1
201.52±23.38
55.94±3.88c 1618.25±120.53b 229.57±16.91b
T1+
196.24±12.84 61.60±1.86bc 1881.75±326.19b 205.97±21.81bc
T2+
222.76±31.96 78.40±13.6ab 2021.25±265.64ab 234.07±15.78b
T3+
221.47±33.86
80.80±18.1a 2633.75±780.61a 295.47±20.96a

diet containing

Fe
16.4±0.30b
32.0±0.24a
34.0±0.54a
28.2±0.36a
28.6±0.55a
31.9±0.13a

a, b, c, d : Means in the same row with different superscripts differ significantly (P < 0.05) according to LSD (Least
Significant Different)test.
T1–T3
:Treatment with Gracilaria sp. waste (GW)
T0
: basal diet;
T0+
: basal diet + multienzyme supplemented
T1+, T2+, and T3+: 10% GW, 12,5% GW, and 15% GW + multienzyme supplemented
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The average feed consumption of local ducks
fed with rations containing Gracilaria sp.
showed that there was no difference between
each treatment (Table 3). This indicates that the
amount of mineral consumption contained in
the feed is the same. It allows for differences in
digestibility
between
treatments.
Feed
containing
Gracilaria
sp.
waste
and
multienzyme supplemented have a better
digestibility. The content of oligosaccharides in
the Gracilaria sp. eliminated by the addition of
multienzyme thus increasing digestibility.
Forming part of the Gracilaria sp. waste in the
form of cellulose is broken down with the aid of
multienzyme so prebiotic oligosaccharides that
are working in the gut. According to Wu et al.,
(2006), the specific content in Gracilaria sp. is
NAOS (Neoagaro-oligosacchariders) good in
stimulating growth and improving Bifidobactery
and Lactobacillus populations in the digestive
tract. Activity of lactic acid bacteria in the
digestive tract will lower the pH in the digestive
tract so it would be optimal calcium absorption
(Abdurrahman, 2016). The use of ration
containing
Gracilaria
sp.
waste
and
multienzyme with increasing levels should be
followed by an increase in blood calcium levels.
But this does not occur in this study. The use of
ration containing LG with multienzyme show
had no signifficant effect on blood protein
levels. This may be due to feed treatment also
did not significantly affect the protein levels in
the blood (Table 3).

Normal blood calcium in local ducks is
approximately 120-160 ppm (Ariyani, 1997 and
Pranata et al., 2015). Duck blood calcium in this
study are included in the high category that
ranges from 196-222 ppm. This is due to the
ducks are in a laying period. Laying birds have
the concentration of calcium in plasma is higher
for egg production (Underwood, 1981). Calcium
absorption is influenced by a protein known as
a mechanism of Calcium Binding Protein (CaBP).
Protein contribute to the retention of and
calcium balance in the gastrointestinal tract. On
duodenum protein improve the absorption of
calcium (Jiang et al., 2015). Calcium is absorbed
by the small intestine (about 10-30%) in 3 forms
include free ions, ion bound proteins, and ionfree insoluble. Proteins play an active role to
bring calcium into the cells of the intestinal
mucosa leading to blood and deposited into the
network. Blood proteins in these studies are
same around 6.01±0.62 g/dl between
treatments. Calcium absorption in the
gastrointestinal tract may be the cause blood
calcium levels between treatments become
invisible influence. In the process of absorption
of calcium, it can bind with fatty acids especially
unsaturated fatty acid and form insoluble
calcium soaps and wasted through feces
(Tillman et al., 1982 and Mutucumarana et al.,
2014). The fatty acids can be derived from any
other feed material digestibility also increased
due to the addition multienzyme. The
possibility of this that caused no difference in
calcium levels between treatments ducks.

Table 3. Feed Consumption, Blood Protein Level, and Eggshell Thickness in Responses
Parameters
Feed
Consumption
(g/day)
Blood Protein
(g/dl)

Treatment
T0

T0+

T1

T1+

T2+

T3+

122.12±1.46

121.10±0.36

122.02±1.35

122.12±1.99

122.31±1.57

123.30±0.43

5.50 ± 0.63

5.14 ± 1.12

6.07 ± 1.07

5.96 ± 0.83

6.71 ± 2.33

6.70 ± 1.54

T1–T3
:Treatment with Gracilaria sp. waste (GW)
T0
: basal diet;
T0+
: basal diet + multienzyme supplemented
T1+, T2+, and T3+: 10% GW, 12,5% GW, and 15% GW + multienzyme supplemented
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The response of other minerals such as
phosphorus, sodium, potassium, and iron duck
blood treated diet containing Gracilaria sp.
waste revealed an increase in the level of
Gracilaria sp. waste are higher. The highest
blood mineral levels indicated on ration
containing 15% Gracilaria sp. waste with
multienzyme. This is caused by the absorption
of minerals are more efficient at administration
level Gracilaria sp. waste is increasing. The
addition of feed materials containing higher
mineral trigger digestive tract absorbs better
(Rusinek-Prystupa, 2014). Minerals from
organic materials will be utilized more
effectively by the body poultry (Abdallah et al.,
2009). Multienzyme containing NSP enzymes
breaker on seaweed specific waste that
presents material which is prebiotic for bacteria
in the digestive tract. In addition, multienzyme
also working on other feed ingredients in the
ration. Multienzyme will reduce the viscosity of
the gel inside of digestive tract, endogenous
enzymes facilitate entry into the feed material
particles and liberate the trapped nutrients
(Pugh and Chalfont, 1993).
Multienzyme complexes used in this study
provide a phytase enzyme that functions to
break down phytic origin feed ingredients
making up rations and were able to increase the
availability of phosphorus in the ration (Tirajoh
et al., 2009). Phosphorus has an important role
in the accumulation of energy. The
concentration of phosphorus in the blood
closely related to the rapid growth of livestock
because it produces more ATP (Ozturk et al.,
2012). Phosphorus plays an important role in
almost all metabolic processes of bioenergy
processes, the activity of the cells, to the
metabolism of carbohydrates. Diet containing
Gracilaria sp. waste up to 15% had good
respond to the use of mineral bodies in terms of
the levels in the blood.
Sodium become essential components of
physiological processes in the body. The
function of keeping the concentration of

sodium outside the cell while potassium in cells.
The concentration of sodium between the cells
to function as a driver cell transport. Sodium
and potassium have an important role in
regulating the balance of fluids in the body.
Mineral function of sodium (Na) is the major
cation found in the extracellular fluid, whereas
potassium (K) is the major cation in intracellular
fluid. If both of these minerals are not balanced,
the water will flow into or out of the cell to
maintain concentrations of Na and K in order to
remain balanced. This happens due to process
of active transport of sodium out of cells are
exchanged with the entry of potassium into
cells (Na-K pumping) (Yaswir et al., 2012).
Sodium and potassium also showed an
increased response to the used of Gracilaria sp.
waste containing up to 15%. Both of these
minerals work as electrolytes, maintaining acidbase balance and water, regulating the osmotic
pressure, also works on nerve and muscle
function. Normal sodium levels in the blood of
poultry by Underwood (1981) is in the range
0.12 to 0.15% and normal serum potassium
according to Suttle (2010) is 130-160 mmol/l.
When converted approximately 1200-1500 ppm
117.3 to 215.05 ppm of sodium and potassium.
Blood levels of sodium and potassium ducks
treated rations containing Gracilaria sp. waste
included in the category of normal. A ration
containing Gracilaria sp. waste showed a
response that increases the LG higher level. The
amount of sodium and potassium in the body is
a reflection of the balance of sodium and
potassium in and out. Entry of potassium
through the gastrointestinal tract depends on
the amount and type of food (Yaswir et al.,
2012). At the level of the increased use of
sodium followed by an increase of SCFA (Short
Chain Fatty Acid) as result of carbohydrate
fermentation in the digestive tract (Jankowski
et al., 2012) as a source of energy. Acetate and
propionate as anti-cholesterol (Tuohy et al.,
2005; Quigley, 2010). The fermentation process
will change the atmosphere in the digestive
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tract becomes acidic (pH 4.5). Environmental
causes acid lipase activity to be limited, so that
the reduced fat digestion and subsequent
formation of body lipid would be decreased.
Decrease in blood lipid has been investigated by
Frasiska (2016) showed significantly decreased
results after the provision of rations containing
seaweed wastes and multienzyme.
It also occurs in iron levels in the blood. The
use of ration containing Gracilaria sp. waste
with multienzyme tends to improve the
utilization of iron are seen in the levels of iron
in the blood that increases when compared
with the basal ration without the use of
Gracilaria waste with multienzyme. Iron serum
levels of birds ranging from 20-50 ppm (Arifin,
2008 and Suttle, 2010). Duck iron serum levels
in the treated ration containing Gracilaria sp.
waste in this study includes normal. Iron in the
body serves as the sender of oxygen to tissues
and as a cofactor of several enzymes involved in
energy metabolism and thermoregulation
(Cabrita et al., 2016). Iron minerals in the body
needed for electron transfer reactions, gene
regulation, binding and oxygen transport. In
addition, iron-forming red blood cells (Arifin,
2008). Iron into the components of hemoglobin
and myoglobin. The use of plant species such as
microalgae feed containing iron is believed to
be able to cope with heat stress by increasing
the levels of iron in the blood and minimize the
liver to secrete more mineral and mineral
concentration resulted in a decrease in the
blood as a result of heat stress response (Akbari
and Olfati, 2015). Iron plays an important role in
the formation of blood. Function to transport
blood and other nutrients circulate in the body
for metabolic system.
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