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Abstract. This study was aimed to evaluate the effect of diet containing waste of seaweed Gracilaria sp. on
local lipid profiles of duck blood including cholesterol, triglycerides, low density lipoprotein (LDL), and high
density lipoprotein (HDL). The material in this study were 72 female Tegal ducks aged 22 weeks with 1,318 +
121 g average body weight, diets containing Gracilaria sp. waste (GW) with 18% protein and 2900 kcal/kg
metabolic energy and 150 g/ton feed commercial multi-enzyme (ME). Data were subject to Completely
Randomized Design with 6 treatments, (To) Basal Diets, (To+) Basal Diets with ME, (T1) Diets with 10% GW, (T1+)
Diets with 10% GW + ME, (Tz+) Diets with 12.5 % GW + ME, and (Ts:) Diets with 15% GW + ME. The treatment
was given for 12 weeks and blood sample was taken on the last week. The serum was separated and analyzed
for blood lipid profiles using CHOD-PAP. Results showed that diet with 12.5%GW plus multi-enzyme additives
significantly (P<0.05) affected blood lipid profiles of local duck, tended to lower triglycerides and LDL
Cholesterol, but increase blood HDL levels.

Key words: blood lipids, local ducks, Gracilaria sp. waste, multi-enzyme

Abstrak. Penelitian ini bertujuan untuk mengevaluasi pengaruh ransum yang mengandung limbah rumput laut
Gracilaria sp. Terhadap profi lemak darah itik local antara lain kolesterol, trigliserida, low density lipoprotein
(LDL), dan high density lipoprotein (HDL).Materi yang digunakan dalam penelitian ini adalah itik Tegal betina
umur 22 minggu dengan bobot badan rata-rata 1.318+121g sebanyak 72ekor, ransum mengandung limbah
Gracilaria sp. (LG) dengan protein 18% dan energy metabolis 2900 kcal/kg dan multienzim (ME) komersial
dengan dosis penggunaan 150 g/ton pakan. Penelitian menggunakan Rancangan Acak Lengkap dengan 6
perlakuan yaitu (To) Ransum Basal, (To+) Ransum Basal dengan ME, (T:) Ransumdengan 10% LG (Ti+)
Ransumdengan 10% LG + ME, (T2+) Ransum dengan 12,5% LG + ME (T3:) Ransum dengan 15% LG + ME.
Perlakuan dilakukan selama 12 minggu dan pengambilan sampel darah pada minggu terakhir. Serum
dipisahkan dan dianalisis profile mak darah menggunakan metode CHOD-PAP. Hasil menunjukkan bahwa
pemberian ransum mengandung LG 12,5% ditambah aditif multienzim berpengaruh nyata (P<0,05) terhadap
profil lemak darah itik lokal, cenderung menurunkan Trigliserida, Kolesterol LDL sebaliknya meningkatkan kadar
HDL darah.

Kata kunci :lemak darah, itik lokal, limbah Gracilaria sp., multienzim

Introduction functions. Blood chemistry is closely related to
physiological and biochemical processes in the
body. The ideal blood lipid profile including
cholesterol, triglycerides, low LDL and high HDL
will be an indicator of biochemical processes in
the body of cattle running normally so it can
yield good quality product.

High price of feed and high competition of
farmers with feed processing industry to get
quality feed ingredients constrain farmers to
improve their maintenance patterns. It is
necessary to make abundant alternative feed
ingredients with economic value and high

Ducks have a great opportunity to be
continuously farmed for their better endurance
and adaptability than other poultry. Research
was aimed to increase productivity associated
with health properties of blood chemistry
becomes particularly important indicator
parameter of diet treatment. Influential factors
of fat deposition in livestock products are
genetic factors, nutrients, medicines and diet.
Blood is vital fluid that acts as nutrients
transport throughout the body to perform its
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nutrition. Modification of waste-original feed
into alternative is to increase productivity and
quality of livestock products. One example is
waste of seaweed cultivation of Gracilaria sp. as
one of the potential of maritime countries such
as Indonesia.

Ministry of Internal Affairs (2013) reported
that Indonesian seaweed production reached
10 million tons in 2014 and continued to
increase. Approximately 65-70% of the total
cultivation of seaweed are sorted-waste that do
not have commercial value. Seaweed Gracilaria
sp. waste consists of the dull-colored plants and
is sorted from seaweed cultivation (Alamsjah et
al., 2011; Mustaqgim et al., 2014). Gracilaria sp.
waste will be very useful when utilized in order
to reduce environmental damage, which can be
used to feed the cattle.

Patel and Goyal (2011) stated that the nature
of seaweed wastes is able to reduce
hyperlipidemia. Antioxidant compounds
contained in Gracilaria sp. waste can reduce
blood lipid. Its cell wall is composed of calcium
(CaC03), cellulose, and
photosynthetic products such as carrageenan
and agar (Suparmi and Sahri, 2009). Gracilaria
sp. waste contains coarse fiber cellulose and
polysaccharides that is difficult to digest by
enzymes in digestive tract. Cellulose in
Gracilaria sp. waste included in
Xylooligosaccharides in which B (1-4) glucosidal
binds (Madhukumar and Muralikhrishna, 2010).
Wu et al. (2005) and Hu et al. (2006) also
content, Algal-
oligosaccharides lysate (AOL) and Neoagaro-

carbonate

mentioned other
oligosaccharides (NAOS). Analysis on complex
structure of seaweed molecule to obtain the
active ingredients in seaweed showed that
polysaccharides contained in Gracilaria sp. is
sulfated polysaccharide. Sulfated polysaccharide
is rich of fucoidan. It has one type of biological
sugars namely monomer fucose, and galactose,
xylose, mannose and glucoronic acid residue
(Lim et al., 2014). The purification process of
polysaccharide from seaweed produces 9.87 mg

/ g phenol and 20.16 mg / g flavonoids as
antioxidants (Woo et al., 2012; Lim et al., 2014;
Imjongjairak et al., 2015; Chan et al,, 2015).
Previous research on waste of seaweed was
conducted to improve the nutrient quality
through fermentation process but only 10% the
most (Yunita et al.,, 2015). Although the
fermentation process can increase the nutrient
content of feed and lower coarse fiber content,
the protein in fermented feed is single cell
protein formed from microbes. Single cell
protein is the limiting factor because it causes
metabolic disturbances in the body of cattle
(Sinurat et al.,, 2003). In addition, the fiber
content of the diet is not only influenced by the
fiber content in Gracilaria sp. waste, but also by
coarse fiber content of other
diets.  Application of
fermentation technology on livestock becomes
less practical and requires high costs. Therefore,

substances
composition  in

this study needs to find a more applicable
method in community by using commercial
multi-enzyme added to diet that already
containsGracilaria sp. waste Multi-enzyme is
expected to increase the nutritional value of
seaweed waste and other feed ingredients in
the diet.

Materials and Method

This study used 72 female Tegal ducks aged
22 weeks with 1,318+121 g average body
weight. Feed contained 18% protein and 2,900
kcal/kg metabolic energy. The composition of
the feed material is presented in table 1.
Gracilaria sp. waste was given in the form of
flour after the waste was washed to remove salt
content, sun-dried to obtain 15% moisture
(Ventura et al., 1994) then milled into flour.
Multi-enzyme additive used was Allzyme SSF
from Alltech Ltd. consisted of Non Starch
Polysaccharides breaker enzyme or NSP
(cellulase, xylanase, pectinase, 6-glucanase),
amylase, phytase and protease enzyme at a
dose of 150 g/ton of feed.
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Table 1. Ingredients and Nutrient Compositions of the Experimental Diet

Feed material L I i L5
(0%) (10%) (12,5%) (15%)

Corn 54.8 525 51.0 49.0
Gracilaria sp. 0 10.0 1255 15.0
Soybean Meal 17.2 19.7 19.7 20.0
Qil 0.8 0.2 0.2 0.4
Ricebran 14.7 4.8 4.0 3.0
Fish Meal 7.0 8.5 85 8.5
CaCO3 12} 1.0 1.0 1.0
Premix 1.0 1.0 1.0 1.0
Methionin 0.4 0.4 04 0.4
Lysin 0.7 0.7 0.7 0.7
Brotiacostulla 1.0 1.0 1.0 1.0
Total 100 100 100 100
Nutrient Composition (%)
EM (kkal/kg)* 2902.29 2923.22 2909.41 2907.28
Crude Protein (%)* 18.05 18.17 18.15 18.25
Crude Fat (%)* 8.05 7.52 7.26 7.61
Crude Fiber (%)* 6.63 5.47 5.56 51l
Methionin (%)** 1.36 0.75 0.74 0.74
Lysin (%)** 0.63 1.27 1.26 125
Arginin (%)** 1.24 1.24 1.22 1.20
Calcium (%)* 2.78 2.02 2.03 2.03
Phospor (%)* 0.73 0.69 0.89 0.68

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}.

The study was subject to Completely
Randomized Design with 6 treatments and 4
replicates, each consisted of three ducks, 60
ducks in total. Study treatment consisted of (To)
Diets Basal, (To+) Diets Basal with ME, (T1) Diets
with 10% GW, (T1.) Diets with 10% GW + ME,
(T2+) Diets with 12.5% GW + ME, and (Ts.) Diets
with 15% GW + ME.

The study lasted for 12 weeks with 2-week
adaptation period. Diet was given two times a
day and drinking water was provided ad libitum.
Blood sampling was performed in the last week
of treatment period, taking 3 ml of blood from
brachial vein using injection syringe, kept in the
tube and let stand to separate serum. Serum

was taken using a pipette and stored in
Eppendorf tubes for further blood lipid profile
test including cholesterol, triglycerides, LDL, and
HDL using CHOD-PAP method (Cholesterol
Oxidase Phenyl peroxidase Amino Phenozon
phenol) based on DSI (2005).

Data obtained were tabulated and subjected
to analysis of variance (ANOVA) then tested
further using the LSD (Least Significant
Different)  test.  Significance level was
determined at P<0.05.

Results and Discussion

The use of diet containing Gracilaria sp.
waste (GW) with multi-enzyme showed
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significant effect (P <0.05) on the local duck
blood lipid profile (Table 2). The lowest blood
cholesterol was in To+ or GW 12.5% plus multi-
enzyme. This was likely due to fiber content and
the anti-cholesterol active compounds in
Gracilaria sp. waste.

Woo et al., (2012) added that the extraction
of the seaweed species Gracilaria sp. produced
antioxidant compounds such as phenol
components especially flavonoids. These
compounds play a role in the inhibition of fat
accumulation because it is hipolipidemia.
Phenol can lower blood cholesterol, according
to Gani et al. (2013), phenolic compounds can
reduce plasma cholesterol levels by inhibiting
the absorption of cholesterol by the intestine
and increases the formation reaction of bile
acids by cholesterol to be excreted through
feces. Antioxidants prevent fat oxidation by
binding metal ions as oxygen antidote, then

eliminating oxygen radicals so it remains
antioxidants together with unsaturated fatty
acids (Oktaviani, 2014). Gracilaria sp. waste also
contains essential fatty acids in a proportion
amount required by the body namely fatty acid
omega 6 and 9 (Table 3).

The degree of saturation and the amount of
fatty acids in the diet can affect the
concentration of plasma lipoproteins and
cellular cholesterol uptake. Unsaturated double
chain fatty acids will increase the hydrolysis of
cholesterol (Iriantiet al., 2005 and Silva et al.,
2013).

Fibers in Gracilaria sp. according to Zhang et
al. (2003) acted as an anticoagulant, anti
hiperlipidemia, antitumor and antiviral. This is
due to the presence of secondary metabolites
compound that is bioactive named fucoidan
(Bilanet al., 2007 and Shevchenko et al., 2007).

Table 2. The Average Blood Lipid Content of Local Ducks

Treatment
Parameters
TO TO+ Ti+ T2+ T3+
Cholesterol
(mg/dl) 177.02421.66%  220.77492.08° 190.40£53.79%¢ 178.44+50.01°® 108.24+32.10° 115.22+48.87%
Trigliseride 92.54+18.30° 168.96+100.87° 122.87+56.03° 117.89+4597* 80.20+22.88* 101.88%44.94°
(mg/d1)

a, b, ¢ : 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; TO+ : basal diet + multienzyme supplemented
T1+, T2+, and T3+: 10% GW, 12,5% GW, and 15% GW + multienzyme supplemented

Tabel 3. Fatty Acid Content in Gracilariasp.Waste

No Fatty Acid Content (%) ForaJIation
il Capric Acid 0.37 Ci0:0

2. Lauric Acid 11.11 Ci2:0

31 Myristic Acid 8.04 C.g)

4. Palmitic Acid 67.44 Ci6:0

51 Oleic Acid 6.99 Cls:lw
6. Stearic Acid 1575 Cis:0

7| Linoleic Acid 4.3 Cig:2W6

Based on the test results of the Integrated Research and Testing Laboratory of the University of Gajah Mada,

Yogyakarta (2015)
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Fucoidan included in the sulfate polysaccharides
has anti-cholesterol effect, by inhibiting the
release of glucose to the blood. Diet containing
Gracilaria sp. waste will
condensed in the digestive tract due to the fiber
contained in the Gracilaria sp. waste as

turn out to be

polysaccharides such as fucoidan, alginate,
seaweed and carrageenan. Fucoidan complex
compounds contained in Gracilaria sp. waste
consists of a xylose fraction (Xylo-
oligosaccharides), mannose, galactose, glucose
and several other polysaccharides (Bilan et al.,
2010). As soluble fiber, the fiber content in
seaweed leads to viscous gel in the digestive
tract. Some fiber will be fermented in the
digestive tract, but mostly will be absorbed
directly without being digested (Ramnani et al.,
2011). The use of multi-enzyme in this study
was aimed to replace fermentation technology.
Multi-enzyme used consists of fermented
substance by Aspergillus niger packaged in the
Solid State Fermentation (SSF) product,
comprising breaker enzyme of Non Starch
Polysaccharides (NSP) namely Cellulase,
Pectinase, Mananase, and B glucanase. These
four types of enzymes will work on the
substrate in feed materials making up the diet
mainly on Gracilaria sp. waste componentso
that the active compound can work in the
digestive tract. Other enzymes like amylase,
protease and phytase will help to improve the
digestibility of other feed ingredients. Enzymes
help lower gel viscosity in digestive tract,
improve the entrance of endogeneous enzyme
to the reserve nutrients, and set the trapped
substances free. Diets containing Gracilaria sp.
waste and multi-enzyme consumed by ducks
will automatically work on an appropriate
atmosphere for the performance of the
enzyme.

A diet containing Gracilaria sp. waste and
multi-enzyme show the effect on blood
triglyceride levels of local ducks. Effect of diet is
evident in the control treatment with multi-
enzyme (To.). This is because the digestibility of

feed components, especially high fat as the role
multi-enzyme. The lowest blood triglyceride
levels was in 12.5% seaweed waste (T2.).
Wijesekara et al. (2011) reported on
polysaccharides of the sea product dietary fiber
types such as seaweed are containing of
hipolipidemia product that can lower serum fats
such as triglycerides and cholesterol as well as
improve LDL and HDL. Cellulose that forms cell
wall of Gracilaria sp. waste is broken down with
the aid of multi-enzyme so that the active
compound may work in the body of ducks.

Polyphenol compounds in the Gracilaria sp.
waste works by inhibiting the activity of the
enzyme HMG-CoA reductase that is an essential
enzyme in cholesterol synthesis. Disturbances in
the activity of this enzyme would lead to the
decreased number of mevalonic acid as
cholesterol precursor (Reddy et al., 2014).
Barriers of HMG-KoA enzyme in liver stimulates
LDL receptors thereby increasing the clearance
of LDL from the bloodstream and lowers blood
cholesterol levels. As a result, of disturbance in
cholesterol biosynthesis, hence the formation of
VLDL in the liver was inhibited so that blood
triglyceride
decreased production of VLDL which serves as a
carrier of triglycerides in the blood vessels (Park
et al., 2015).

LDL and HDL level of local ducks fed with
Gracilaria sp. waste also changed. Further LSD
test showed apparent discrepancies between T,
with Ti. (diet with 10% Gracilaria sp. waste and
10% Gracilaria sp. waste plus multi-enzyme,
respectively) and treatment T, (diet with 12.5%
Gracilaria sp. waste). The basal diet containing
multi-enzyme shows equal average LDL to that
with 12.5% and 15% GW (Table 4). Diet with GW
had the same effect as basal diet with only
multi-enzyme.

Feed containing Gracilaria sp. waste could
lower LDL levels. While the added multi-enzyme
led to the lowest decreasing level of blood LDL
in the Gracilaria sp. waste 12.5% with multi-
enzyme. The average blood LDL level of local

levels be decreased due to
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Table 4. The Average of Blood Lipoprotein Content of Local Ducks

Treatment

Parameters
To T0+

T1 T], + Tz + T3 +

LDL

(mg/dl) 103.32+10.74" 81.22+31.82° 108.09+21.17" 106.44+33.73" 62.02+32,92° 95.24+13.35°

HDL 33.92+8.19% 40.95:12.78° 44.7745.21° 46.47+8.64° 46.52+14.17° 52.57+16.29°

(mg/dI)

a, b: 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)

TO: basal diet; TO+: basal diet + multi-enzyme supplemented
T1+, T2+, and T3+: 10% GW, 12,5% GW, and 15% GW + multi-enzyme supplemented

duck tended to decrease with the increasing
seaweed Gracilaria sp. waste plus multi-enzyme
although not significantly different. It showed
favorable results as well as HDL blood levels
that tended to rise. Highest level of HDL blood
was obtained through diet with 15%Gracilaria
sp. waste plus multi-enzyme.

It is important to know whether the
cholesterol distributed in plasma lipoprotein is
mostly high density/HDL or low density/LDL
lipoprotein. Cholesterol is distributed by
lipoprotein particles to body tissues and into
the liver. Cholesterol transported in LDL
complex is "bad" cholesterol because LDL also
transports it into cells that line the inside of
vessels by LDL. In contrast, cholesterol
transported in HDL complex is referred to "good
cholesterol" because HDL secretes cholesterol
from cells and move it to the liver for partial
elimination from body (Sherwood, 2003).

Diet containing Gracilaria sp. waste lowered
cholesterol levels, so the amount of cholesterol
transported by LDL to tissues also decreased.
Bile salts directly stimulate the secretory cells of
the liver to produce bile salts. Liver requires
cholesterol to produce bile salt, when
cholesterol is inadequate, liver will send
messages to brain that responds by sending
signals to HDL in liver to take the unused
cholesterol (such as LDL), sending it through
blood vessel tissue to liver, then using itin
metabolic process (Lutfiana, 2006). Therefore,

the higher HDL level, the lower LDL level.

Zahra et al. (2013) stated that the
concentration of blood cholesterol affected
levels of LDL and HDL. The higher cholesterol
level, the higher HDL and LDL level, determined
by genes, environment, and livestock welfare.
Test results showed that blood cholesterol of
local ducks decreased correlated with LDL and
HDL levels.

Conclusions

Diet with 12.5%Gracilaria sp. waste plus
multi-enzyme can improve blood lipid profiles
of local ducks indicated by the decreased
cholesterol, triglycerides, LDL, and the increased
HDL. Further chemical test was important to
figure out the diet response toward the quality
of livestock product.

Acknowledgement

This project was supported by the Minister
of Research, Technology and Higher Education
and Coordinating Ministry for Economic Affairs
through the Master Plan of the Acceleration
and Extension of Indonesian Economic
Development research grant program (year
2015).

References

Alamsjah MA, RF Christiana and S Subekti. 2011, The
effect of fermented Gracilariasp waste with

27




Nurul Frasiska et al./Animal Production. 18(1):22-29, January 2016
Accredited by DGHE No. 81/DIKTI/Kep./2011. ISSN 1411-2027

Bacillus subtillis on plankton population. Jurnal
llmiah Perikanan dan Kelautan. 3(2):203-213
(Article in Bahasa Indonesia).

Bilan MI, AN Zakharova, AA Grachev , AS Shashkov,
NE Nifantiev, Al Usov. 2007. Polysaccharides of
algae: Fucoidan from the pacific brown alga
Analipusjaponicus (Harv.) winne (Ectocarpales,
Scytosiphonaceae). Russ. J. Bioorg. Chem. 33:38—
46.

Bilan MI, AA Grachev, AS Shashkov, M Kelly, CJ
Sanderson, NE Nifantiev and Al Usov. 2010.
Further studies on the composition and structure
of a fucoidan preparation from the brown alga
Saccharina latissima. Carbohydrate Research.
345(14):2038-2047.

Chan PT, P Matanjun, SM Yasir and TS Tan. 2015.
Antioxidant activities and polyphenolics of
various solvent extracts of red seaweed,
Gracilaria changii. Journal of Applied Phycology.
27(6):2377-2386.

Diagnostic System International. 2005. Cholesterol
FS. Diagnostic reagent for quantitative in vitro
determination of cholesterol in serum or plasma
on photometric system. DiaSys Diagnostic System
Gmbh Alte Strasse 9 65558 Holzheim, German.

Gani N, LI Momuat and MM Pitoi. 2013. Plasma lipid
profile of hyper cholesterol Wistar mice on
aibika(Abelmoschusmanihot L.) supplementation.
Jurnal Mipa Unsrat Online. 2(1):44-49 (Article in
Bahasa Indonesia).

Imjongjairak S, K Ratanakhanokchai, N Lachakunjit, C
Tachaapaikoon, P Pason and R Waeonukul. 2015.
Biochemical characteristics and antioxidant
activity of crude and purified sulfated
polysaccharides  from  Gracilaria  fisheri.
Bioscience, Biotechnology, and Biochemistry.
80(3):1-9.

Iriyanti N, T Yuwanta and S Keman, 2005. Effect of
long-chained fatty acid in feed on performance
and blood lipid profile and ovarium description of
local hen. Buletin Peternakan. 29(4):177-184.
(Article in Bahasa Indonesia)

Kemendagri. 2013. Rumput Laut Indonesia. Warta
Ekspor. Edisi September 2013

Lim 5J, WMW Aida, MY Maskat, 5 Mamot, ] Ropien,
and DM Mohd. 2014. Isolation and antioxidant
capacity of fucoidan from selected Malaysian
seaweeds. Food Hydrocolloids. 42:280-288.

Lutfiana S. 2006. The effect of virgin coconut oil
supplement on high density cholesterol (HDL)
wistar mice serum upon aterogenesis induction.
Doctoral Dissertation. Graduate School. Medicine
Faculty of Diponegoro University. Semarang. (In
Indonesia and Abstract in English)

Mustagim F, A Nurjannah. 2014. Seaweed waste
processing as alternative feed for livestock and
fish. JurnalEngineering. 8(1):9-15 (Article in

Bahasa Indonesia).

NRC (National Research Council). 1994. Nutrient
Requirement for Poultry. 9th Revised Ed. National
Academy Press, Washington DC.

Oktaviani EP. 2014. Antioxidant Quality and Activity
of Probiotic Drink with Varied Concentration
Extract of Dragon Fruit (Hylocereuspolyrhizus).
Doctoral Dissertation. Graduate School. Biological
Faculty of Atmajaya University. Yogyakarta. (In
Indonesia and Abstract in English)

Patel S and A Goyal. 2011. Functional
oligosaccharides: Production, properties and
applications. World Journal of Microbiology and
Biotechnology. 27(5):1119-1128.

Park JH, SD Upadhaya and IH Kim. 2015. Effect of
dietary marine microalgae (Schizochytrium)
powder on egg production, blood lipid profiles,
egg quality, and fatty acid composition of egg
yolk in layers. J. Anim. Sci. 28:391-397

Ramnani P, R Chitarrari, K Tuohy, ] Grant, S Hotchkiss,
K Philp and | Rowland. 2011. In vitro
fermentation and prebiotic potential of novel low
molecular weight polysaccharides derived from
agar and alginate seaweeds. Anaerobe. 18(1):1-6.

Reddy Palvai V and Urooj, A. 2014. Inhibition of 3-
hydroxy-3-methylglutaryl coenzyme A reductase
(ex vive) by Morusindica (Mulberry). Chinese
Journal of Biology. 1:1-5

Sherwood L. 2003. Fisiologi Manusia dari Sel ke Sel.
Edisi 2. Translate by Brahm U. Pendit. Penerbit
EGC, Jakarta. 739 pages.

Shevchenko NM, TA Kuznetsova, NN Besednova, AN

Mamaev, AP Momot, TN Zvyagintseva. 2003.

Anticoagulant activity of fucoidan from brown

algae Fucusevanescens of the Okhotsk sea. Bull.

Exp. Biol. Med. 136:471-473.

Silva Afonso M, G Castilho, MSF Lavrador, M

Passarelli, ER Nakandakare, SA Lottenberg, AM

Lottenberg. 2013. The impact of dietary fatty

acids on macrophage cholesterol homeostasis.

The Journal of Nutritional Biochemistry. 25(2):95-

103.

Sinurat AP. 2003. Palm oil sludge for poultry feed.
Wartazoa. 13(2):39-47.

Suparmiand AS. 2009. Evaluating The Potential of
Seaweed: Study on Utilizing Seaweed Resources
From Industry and Health Properties. Majalah
limiah Sultan Agung. 44(118):95-116 (Article in
Bahasa Indonesia).

Trisnadewi AAAS, IGNG Bidura, AT Umiarti and AW
Puger. 2015. Fermented tofu waste in feed to
decrease lipid accumulation and cholesterol of
duck. Majalah llmiah Peternakan. 18(2):55-60
(Article in Bahasa Indonesia).

Ventura MR, JIR Castanon and JM McNab. 1994,
Nutritional value of seaweed (Ulvarigida) for
poultry. animal feed science and technology.

d

28




Nurul Frasiska et al./Animal Production. 18(1):22-29, January 2016
Accredited by DGHE No. 81/DIKTI/Kep./2011. ISSN 1411-2027

49(1):87-92.

Wijesekara |, R Pangestuti and SK Kim. 2011.
Biological activities and potential health benefits
of sulfated polysaccharides derived from marine
algae. Carbohydrate Polymers. 84(1):14-21.

Woo MS, HS Choi, OH Lee and BY Lee. 2013. The
edible red alga, Gracilariaverrucosa, inhibits lipid
accumulation and ROS production, but improves
glucose uptake in 3T3-L1 cells. Phytotherapy
Research. 27(7):1102-1105.

Yunita WK, W Sarengat and E Suprijatna. 2015.
Fermented seaweed (Gracilariaverrucosa) waste
flour on layer japanese quail (Coturnixcoturnix

29

japonica). Animal Agricultural Journal. 4(1):121-
126. (Article in Bahasa Indonesia).

Zahra AA, E Suprijatna dan B Sukamto. 2013. The
Supplementation Effect of Sorgum and Banana
PeelHydrolyzed with NaOH on Blood Lipid Profile
of Broiler. Thesis. Graduate School. Faculty of
Animal and Agriculture Science, Diponegoro
University. Semarang. (In Bahasa Indonesia and
Abstract in English)

Zhang Q, N Li, X Liu, Z Zhao, Z Li and Z Xu. 2003. The
structure  of a sulfated galactan from
Porphyraaaitanensis and its in vivo antioxidant
Activity. Carbohydrate Research. 339(1):105-111.




Effect of Diet Containing Gracilaria Sp. Waste and Multi-
Enzyme

ORIGINALITY REPORT

98. 97. 14,  13.

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.animalproduction.net 940
Internet Source A)

animalproduction.net 40/
0

Internet Source

E)

Lillian Barros. "Beef burger patties incorporated <1 y
with Boletus edulis extracts: Lipid peroxidation °
inhibition effects", European Journal of Lipid
Science and Technology, 06/2011

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography Off



	Effect of Diet Containing Gracilaria Sp. Waste and Multi-Enzyme
	by Siti Susanti

	Effect of Diet Containing Gracilaria Sp. Waste and Multi-Enzyme
	ORIGINALITY REPORT
	PRIMARY SOURCES


