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Abstract

A research aimed to to evaluate lipid deterioration of layer diet which contains 
lemuru fish oil (Sardinella longiceps) and turmeric (Curcuma domestica) as 
antioxidants during storage period.  The experimental design used was completely 
randomized design with 5 x 4 factorial and 2 repetitions. The factors were diet (P) ; 
P0 : 3% LFO (Sardinella longiceps)  in diet, P1 : 3% LFO (Sardinella longiceps)  + 
0,3% turmeric (Curcuma domestica)  in diet, P2 : 3% LFO(Sardinella longiceps)  + 
0,6% turmeric (Curcuma domestica) in diet, P3 : 3% LFO(Sardinella longiceps)  + 
0,9% turmeric (Curcuma domestica) in diet, P4 : Used of ration 3% LFO (Sardinella 
longiceps) + 0,02% BHT. Another factor is storage period (Q) ; Q0 : 0 weeks, 
Q1 : 2 weeks, Q2 : 4 weeks, Q3 : 6 weeks. The measured were moisture content, 
extract ether content, free fatty acid and peroxide numbers. The use of antioxidant 
had significant effect (P<0,01) to decrease free fatty acid, peroxide number and 
extract ether content.  Moreover, storage period had significant effects (P<0,01) in 
increasing moisture content, free fatty acid, formation peroxide numbers; in contrast, 
it decreased extract ether content. It is worth noting that the diet at the fourth week 
of storage could still be used. Similarly, the use of different levels of antioxidant and 
different storage period had significant effects (P<0,01) on moisture content, free 
fatty acid and formation of peroxide number. In conclusion that the use of  use of 
0,9% ; P3 : (3% LFO(Sardinella longiceps)+0,9% turmeric (Curcuma domestica) 
in diet, turmeric and BHT were able to decrease free fatty acid, and peroxide number 
formation. 
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Introduct�on

Poultry product�v�ty �s mostly affected by quant�ty and qual�ty of d�et; wh�ch 
conta�ns h�ghly nutr�t�ous components. Therefore, �t �s cruc�al to ma�nta�n d�et qual-
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�ty �n certa�n storage per�od as ranc�d�ty and nutr�t�ve value decrease may occur. 
F�sh o�l supplementat�on �s commonly used to fulf�l energy requ�rement �n poultry 
(Saerang, 2003; Fen�ta et al 2005 ; Santoso et al, 2010.). Lemuru f�sh o�l (Sardinella 
longiceps) �s one of feed supplement, wh�ch �s a waste product of Lemuru f�sh o�l 
process�ng �ndustry. Lemuru f�sh o�l �s r�ch of unsaturated fatty ac�d and omega-3 
(25.17%). Research has been proven that feed�ng lemuru f�sh o�l �s econom�cal as 
d�et supplement (Fen�ta 2002; Sud�bya 1998; Sastrod�harjo et al 1998; Fen�ta et al 
2005; Fen�ta et al 2010) and stated that Lemuru f�sh o�l supplementat�on up to 3% 
s�gn�f�cantly �ncrease egg product�on and has a better feed convers�on rat�o. A nega-
t�ve effect of Lemuru f�sh o�l supplementat�on �n d�et �s a short storage per�od as �t 
may exper�ence deter�orat�on. D�et deter�orat�on such as ranc�d�ty and decreas�ng 
nutr�t�ve value are due to proox�dant wh�ch proceeds ox�dat�on process; therefore, a 
ranc�d�ty �nh�b�tor �s requ�re to m�n�m�ze nutr�t�on deter�orat�on (W�narno, 2004) and 
Fen�ta et al (2005; 2010). There are two types of ant�ox�dants; synthet�c and natural 
ant�ox�dant.  Butylated Hydroxytoluena �s an effect�ve synthet�c ant�ox�dant; how-
ever �ts tox�c�ty contr�butes negat�ve s�de effects.  In contrast, turmer�c (Curcuma 
domestica) �s an alternat�ve natural ant�ox�dant that conta�ns ant�m�crob�al agents. 
Turmer�c, a herbal plant, �s w�dely used �n Indoes�an soc�ety as food preservat�ve.  
Accord�ng to Suwand� dan H�dayat (1995) ant�ox�dant act�v�ty of turmer�c �s much 
greater than other herbal plants (curcum�n, desmetoxy curcum�n, dan b�sdesmetoxy 
curcum�n).  Sengngeng (1996) ment�oned that the use of turmer�c of 0,6% as ant�-
ox�dant as well as natural ant�-tox�n �n bro�ler ch�cken as �t s�gn�f�cantly ma�nta�n 
perox�de number, decreases crude fat and crude aflatox�n.  A�m of th�s research was 
to evaluate l�p�d deter�orat�on of layer d�et d�et wh�ch conta�ns lemuru f�sh o�l (Sar-
dinella longiceps) and turmer�c (Curcuma domestica) as ant�ox�dant dur�ng storage 
per�od.  

Mater�als and Methods

The exper�ment des�gn used was completely random�zed des�gn w�th 5 x 4 
factor�al and 2 repet�t�ons. The factors were d�et (P); P0: 3% LFO (Sardinella lon-
giceps) �n d�et, P1: 3% LFO(Sardinella longiceps)  + 0.3% turmer�c (Curcuma do-
mestica)  �n d�et, P2: 3% LFO(Sardinella longiceps) + 0.6% turmer�c (Curcuma 
domestica) �n d�et, P3: 3% LFO(Sardinella longiceps) + 0.9% turmer�c (Curcuma 
domestica )�n d�et, P4: Used of rat�on 3% LFO (Sardinella longiceps) + 0.02% 
BHT. Another factor �s storage per�od (Q); Q0: 0 weeks, Q1: 2 weeks, Q2: 4 weeks, 
Q3: 6 weeks. The data were analyzed by us�ng analys�s of var�ance (ANOVA), any 
s�gn�f�cant results would be tested by us�ng Duncan Mult�ple Range Test (Stell and 
Torr�e, 1999). The var�ables observed were mo�sture content, extract ether content, 
free fatty ac�d and perox�de numbers. Lemuru f�sh o�l �s suppl�ed by PT. Bal� Mayu 
Desa Nagara/Nagar�. Bal�. Feed formulat�on . The formulat�on �s referred to Rasyaf 
(1994) and Fen�ta (2010) w�th ± 17% crude prote�n and  ± 2750kcal/kg of d�et.
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Results and D�scuss�on

Results showed that d�et wh�ch conta�ns lemuru f�sh o�l (Sardinella longiceps) 
and turmer�c (Curcuma domestica) as ant�ox�dant dur�ng storage per�od had a 
s�gn�f�cant effect on mo�sture content (P<0,01). In general, a h�gher amount of 
turmer�c meal resulted �n h�gher mo�sture content. The h�gher mo�sture content may 
due to mo�sture content of the turmer�c meal. Sumard� (1992) revealed that of 100 
grams d�et �ntake, 11.40 grams �s mo�sture content that �s contr�buted by turmer�c 
meal. A DMRT test found a s�gn�f�cant result of mo�sture content (P<0.01). The 
h�ghest mo�sture content was at the 6th week of storage (Q3 11.09%); however, the 
lowest mo�sture content was at 0 week (Q0 10.37%). Fen�ta et al (2005) stated that the 
mo�sture content �s probably �nfluenced by storage room temperature and hum�d�ty.  
Furthermore, Syamsu (2003) ment�oned that storage per�od affects mo�sture content 
of d�et. Ant�ox�dant level and storage per�od had s�gn�f�cant �nterract�on w�th mo�sture 
content (P<0.01). BHT treatment (P4) and s�x weeks storage per�od showed the 
h�ghest mo�sture content 11.26%; however, the lowest mo�sture content was at the 
storage of 0 week and 10% BHT treatment.

Results showed that d�et wh�ch conta�ns lemuru f�sh o�l (Sardinella longiceps) 
and turmer�c (Curcuma domestica) as ant�ox�dant dur�ng storage per�od had a 
s�gn�f�cant effect on mo�sture content (P<0.01). In general, a h�gher amount of 
turmer�c meal resulted �n h�gher mo�sture content.  The h�gher mo�sture content may 
due to mo�sture content of the turmer�c meal. Sumard� (1992) revealed that of 100 
grams d�et �ntake, 11.40 grams �s mo�sture content that �s contr�buted by turmer�c 
meal.  A DMRT test found a s�gn�f�cant result of mo�sture content (P<0.01).  The 
h�ghest mo�sture content was at the 6th week of storage (Q3 11,09%); however, the 
lowest mo�sture content was at 0 week (Q0 10.37%). Fen�ta et al (2005) stated that the 
mo�sture content �s probably �nfluenced by storage room temperature and hum�d�ty.  
Furthermore, Syamsu (2003) ment�oned that storage per�od affects mo�sture content 
of d�et. Ant�ox�dant level and storage per�od had s�gn�f�cant �nterract�on w�th mo�sture 
content (P<0,01). BHT treatment (P4) and s�x weeks storage per�od showed the 
h�ghest mo�sture content 11.26%; however, the lowest mo�sture content was at the 
storage of 0 week and 10% BHT treatment.

Crude fat content, There was �ns�gn�f�cant d�fferent between P3 and P0; however, 
P0 was s�gn�f�cantly d�fferent from P1, P2 dan P4. Generally, a h�gher turmer�c level 
resulted �n a h�gher decrease fat content of d�et. Lemuru f�sh o�l supplementat�on �n 
P1, P2, P3 �s able to m�n�m�ze the fat content decrease. Accord�ng to Sejat� (2002) a 
lower concentrat�on of ox�d�zeable mater�als �s able to �nh�b�t ox�dat�on; �n contrast, 
at a h�gher concentrat�on ant�ox�dant mater�als can be proox�dat�ve. Storage per�od 
h�ghly s�gn�f�cantly decreased crude fat content (P<0.01).  The decrease �n crude 
fat content �s also determ�ned by storage per�od; the longer storage per�od the more 
deter�orat�on d�et occurs. Ketaren (1986) ment�oned that fat ranc�d�ty �s caused by 
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Table 1. Average mo�sture content (%), crude fat content (%), free fatty ac�d and perox�de 
number ac�d

Storage per�od 
(Week)

Level of ant�ox�dant
Average F

P0 P1 P2 P3 P4

Mo�sture content (%)
0 (Q0) 10.21ab 10.33 bcd 10.48cd 10.71f 10.10a 10.37A

2 (Q1) 10.33 bcd 10.51dc 10.51dc 10.83fgh 10.29bc 10.49B

4 (Q2) 10.70f 10.85fgh 10.67cf 11.01h� 10.78fg 10.80C

6 (Q3) 10.97h� 11.15�j 10.96gh� 11.12�j 11.26� 11.09D

Average 10.55A 10.71B 10.65AB 10.92C 10.61AB

Interact�on **
Crude Fat Content  (%)

0 (Q0) 5.28 5.27 5.24 5.04 5.27 5.22c

2 (Q1) 5.13 5.21 5.22 4.96 5.16 5.14bc

4 (Q2) 5.00 5.14 5.18 4.90 5.05 5.05b

6 (Q3) 4.44 4.45 5.01 4.39 4.73 4.60a

Average 4.96ab 5.02bc 5.16c 4.82a 5.05bc

Interract�on ns
Free fatty ac�d

32.99a 32.38a 32.44a 31.86a 32.24a 32.38A

41.94c 39.00b 34.58a 33.47a 33.47a 36.49B

51.51fg 49.17ef 46.62dc 45.97a 48.66c 48.39C

62.22j 56.44� 53.05gh 52.98gh 54.75hf 55.89D

47.17C 44.25B 41.67A 41.07A 42.28A

Average **
Perox�de number (mg O/100 g sampel)

0 (Q0) 2.15a 2.10a 2.06a 2.03a 2.02a 2.07A

2 (Q1) 2.66b 2.71b 2.61b 2.51b 2.55b 2.61B

4 (Q2) 3.85e 3.81de 3.62d 3.66de 3.14c 3.62C

6 (Q3) 4.30g 4.17fg 4.18fg 4.08f 4.19fg 4.18D

Average 3.24C 3.20BC 3.12BC 3.07AB 2.98A

Interact�on **

P0: 3% LFO (Sardinella longiceps) �n d�et, P1: 3% LFO(Sardinella longiceps) + 0,3% turmer�c 
(Curcuma domestica) �n d�et, P2: 3% LFO(Sardinella longiceps) + 0,6% turmer�c (Curcuma 
domestica) �n d�et, P3: Used of rat�on 3% LFO(Sardinella longiceps) + 0,9% turmer�c (Curcuma 
domestica), P4: Used of rat�on 3% LFO (Sardinella longiceps) + 0.02% BHT. Another factor �s 
storage per�od (Q); Q0: 0 weeks, Q1: 2 weeks, Q2: 4 weeks, Q3: 6 weeks. Bars w�th d�fferent letters 
�nd�cate the group mean �s s�gn�f�cantly d�fferent (P<0.01).

several factors: (1) Odor absorpt�on by fat (2) Enzymat�c act�on �n fat content t�ssue 
mater�als (3) M�crob�al act�on (4) Oxygen ox�dat�on. Furthermore, W�narno (2004) 



295Proceeding of the 2nd International Seminar on Animal Industry | Jakarta, 5-6 July 2012

stated that fat deter�orat�on m�ght be caused by ta�nt�ng, hydrol�zat�on and oxygen.  
It �s found that there �s no correleat�on between ant�ox�dant level and storage per�od 
(P>0.05).

Free fatty ac�d, ut�l�zat�on of turmer�c (Curcuma domestica) ant�ox�dant and 
BHT s�gn�f�cantly decreased (P<0.01) free fatty ac�d; however, storage per�od very 
s�gn�f�cantly �ncreased free fatty ac�d (P<0.01). Effects of ant�ox�dant ut�l�zat�on and 
storage per�od on free fatty ac�d dur�ng the exper�ment are shown on table 2. Ut�l�za-
t�on of turmer�c ant�ox�dant showed that free fatty ac�d of P3 treatment group was 
h�ghly s�gn�f�cant (P<0.01) compared to P0 and P1. Length of storage mearurement 
on d�fferent storage per�ods showed that at the storage per�od of 0 week had the low-
est free fatty ac�d content (32.38%); �n contrast, the h�ghest free fatty ac�d content 
was at the measurement of week 6th  (55,89%). Ketaren ment�oned that free fatty ac�d 
�s formed as fat hydrol�sa and ox�dat�on process.  Mo�sture content of d�et was �n-
creas�ng as t�me storage was prolonged (Table 5) wh�ch st�mulated fat hydrol�zat�on 
of d�et so that the free fatty ac�d would be �ncreas�ng.  A rap�d �ncrease of free fatty 
ac�d �nd�cates fat deter�orat�on and a decrease �n fat content of stored d�et.

The storage up to 4 weeks had free fatty ac�d of 48.39%; however, at the 6 
weeks of storage, the free fatty ac�d of 55.89%. A h�gher percentage of free fatty 
ac�d �n d�et �s an �nd�cat�on that the d�et cannot be g�ven to an�mals as ment�oned by 
Anggorod� (1985) that d�et cannot be g�ven to the an�mals �f the free fatty ac�d con-
tent �s more than 50%. There was a s�gn�f�cant �nteract�on between ant�ox�dant and 
storage per�od (P<0.01) on free fatty ac�d. The lowest free fatty ac�d was on P3 (0 
week storage); whereas, the h�ghest free fatty ac�d was on P6. In general, ant�b�ot�c 
ut�l�zat�on on d�et and length of storage are contr�but�ng factors to �ncrease free fatty 
ac�d content on d�et. 

Peroxide number 
Results showed that turmer�c (Curcuma domestica) and BHT (P treatment 

groups) and storage per�od (Q treatment groups) were h�ghly s�gn�f�cantly affect 
perox�de number (P<0.01) as shown at Table 2. D�fferent level of ant�ox�dant used 
had a very s�gn�f�cant effect on perox�de number (P<0.01).  A rap�d �ncrease of fat 
deter�orat�on was due to an �ncrease �n storage per�od wh�ch resulted �n an �ncrease 
�n perox�de number. Perox�de format�on was st�mulated by the present of oxygen and 
l�ght.wh�ch accelerates ox�dat�on process and �ncreases perox�de number; wh�ch are 
followed by hydroperox�de format�on as fat.  After that, fatty ac�d �s broken down 
�n form of aldehyde, keton and free fatty ac�d (Ketaren, 1986 ; Fen�ta, 2010). There 
are a very s�gn�f�cant correlat�on (P<0.01) between ox�dant level on d�et and storage 
per�od on perox�de format�on. The lowest perox�de number was at P4 at 0 week of 
storage per�od (2,02 mg O/100 g sample).  However, the h�ghest perox�de format�on 
was at P0 and 6 weeks storage per�od (4,30 mg O/100 g sample). In general, 
ant�ox�dant on d�et and storage per�od s�gn�f�cantly affects perox�de format�on.  The 
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less turmer�c (Curcuma domest�ca) on d�et w�th a longer storage per�od would result 
�n an �ncrease �n perox�de number.

  
Conclus�on

In conclus�on, 0.9% turmer�c (Curcuma domestica) and BHT have an equal 
ab�l�ty as ant�ox�dant to m�n�m�ze perox�de format�on.  BHT as ant�ox�dant �s more 
capable to ma�nta�n fat content than 0.9% turmer�c (Curcuma domestica).

A prolonged of the storage per�od may �ncrease mo�sture content, perox�de 
format�on and to decrease crude fat level.  D�et at 4 week of storage per�od can be 
g�ven to the an�mals; however, there �s an �ncrease �n mo�sture content, over 50% 
free fatty ac�d, perox�de format�on and a decrease �n fat level.
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