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Abstract

Egg as a source of protein has many benefits. All parts of the egg could be 
used as a source of food; for instance, egg yolk is used as an ingredient for herbal 
drinks. Mixing raw eggs in drinks like herbal medicine, energy drinks or food have 
become a habit for some people.  The addition of egg yolk into drinks such as herbal 
medicine had to be supervised because it usually used raw eggs. Raw eggs are 
easily contaminated by bacteria during storage. The objective of this research was 
to analyze physical, chemical and microbiological characteristics of herbal drinks 
that contain duck egg yolk and honey. Complete Randomized Design with two-
factor factorial pattern was used in this experiments design. The first factor was the 
treatment of honey addition (addition of honey and without addition of honey) and 
the second factor was the difference in age of the egg (day 2, day 5, and day 8). Data 
was processed by using ANOVA, then the results that showed significant effect was 
further analyzed by using Tukey’s test. Data on the microbiological properties were 
analyzed descriptively.  The temperature increased significantly with honey addition.  
pH decreased significantly with honey addition and increased significantly during 
storage. The interaction between honey addition and the difference in age of the 
egg had significant effect in viscosity, water contents and protein contents of herbal 
drink. Honey was not only known as calorie source but also it had ability to reduce 
the amount of microbial contamination in herbal drink that contained egg yolk. The 
result of microbiological test showed that duck egg yolk was safe to eat until day 8 
of storage.  
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Introduct�on

Egg �s one of the an�mal or�g�n food nutr�t�ous because �t conta�ns nutr�ents 
needed by human body such as prote�ns w�th a complete am�no ac�d, fat, v�tam�ns, 
m�nerals and have a h�gh d�gest�b�l�ty. Desp�te of as a source nutr�t�on for humans, food 
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der�ved from an�mal �s a food source for m�croorgan�sms. Eggs as a source of an�mal 
prote�n should be guaranteed safety for consumers, because eggs are per�shable food. 
One �s the use of eggs as an �ngred�ent for health  dr�nks. M�x�ng raw eggs �n dr�nks 
l�ke herbal med�c�ne, energy dr�nks or food have become a hab�t for some people. 
The add�t�on of egg yolk �nto dr�nks such as herbal med�c�ne had to be superv�sed 
because �t usually used raw egg. Raw eggs are eas�ly contam�nated by bacter�a dur�ng 
storage.  As a health  dr�nk, duck egg yolk usually m�x w�th honey.  It �s necessary 
to sudy of phys�cal, chem�cal and m�crob�olog�cal character�st�cs health  dr�nk that 
conta�ns honey and duck egg yolk �n d�fference age. 

Th�s object�ve of th�s research was to study phys�cal, chem�cal and m�crob�o-
log�cal character�st�cs health  dr�nk that conta�ns honey and duck egg yolk �n d�ffer-
ence age. 

Mater�als and Methods
 
Location and Time

Th�s research was done �n the Integrated laboratory at Faculty of An�mal 
Husbandry, Bogor Agr�cultural Un�vers�ty,  �n August-December 2010.

Materials
Egg samples used �n th�s study were duck eggs wh�ch d�fferent age (day 2, day 

5 and day 8). Egg samples used were obta�ned from farms �n Leuw�l�ang, Bogor.
 
Procedures

Samples of duck eggs w�ped w�th alcohol before broken. After a broken egg, each 
egg was separated between albumen and yolk. Duck egg yolk was treated by add�ng 
honey �n the rat�o 2:1.  The yolk  was added w�th honey, wh�pped homogeneously. 
The  character�st�cs stud�ed were  phys�cal, chem�cal and m�crob�olog�cal.

Parameters were measured
Phys�cal propert�es test�ng conducted on the study �nclude color, v�scos�ty and 

temperature. Test�ng chem�cal propert�es measured were pH value (AOAC, 1995),(AOAC, 1995), 
prote�n content, and mo�sture content (SNI 01-2891-1992). M�crob�olog�cal qual�ty(SNI 01-2891-1992). M�crob�olog�cal qual�tyM�crob�olog�cal qual�ty 
�ncluded: total plate count (TPC), Salmonella, Escherichia coli and Coliforms (DSN,(DSN, 
1992). 

Experimental Design 
Complete Random�zed Des�gn w�th two-factor factor�al pattern was used �n 

th�s exper�ments des�gn. The f�rst factor was the treatment of honey add�t�on (w�th 
and w�thout add�t�on of honey) and the second factor was the d�fference �n age of 
the egg (day 2, day 5, and day 8). Data was processed by ANOVA, then the results 
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that showed s�gn�f�cant  treatment effect was further analyzed by us�ng Tukey’s test. 
Data on the m�crob�olog�cal propert�es were analyzed descr�pt�vely.  

Results and D�scuss�on
  
Microbiological Characteristics

Based on Table 1 can be assumed that health  dr�nk  conta�ned  honey and duck 
egg yolk had lower of total plate count than w�thout the add�t�on of honey. Based 
on the SNI 01-7388-2009 (DSN, 2009) unt�l the e�ghth day, duck egg yolks are safe 
for consumpt�on.

Accord�ng to Tonks (2003), honey has ant�m�crob�al act�v�ty or ant�-bacter�al,  
because honey has a mo�sture content that �s relat�vely low at less than 20% and a 
h�gh sugar content. The cond�t�on do not support  to the growth of m�croorgan�sms 
due to osmot�c effects that can k�ll m�croorgan�sms. Honey has a low pH levels that 
can �nh�b�t the growth of m�crobes, has a large osmot�c pressure and the carbon to 
n�trogen rat�o �s h�gh (Ros�ta, 2007). In add�t�on, honey can �nh�b�t the growth of 
m�croorgan�sms through a compound of  hydrogen perox�de produced.

Contam�nat�on of Salmonella and E. Coli were not found �n duck egg yolks w�th 
or w�thout the add�t�on of honey. However, Coliform contam�nat�on was found �n duck 

Table 1. M�crob�olog�cal character�st�cs of duck egg yolk w�th or w�thout add�t�on of honey 
�n d�fference age 

D�fference age Add�t�on of honey W�thout add�t�on of honey
Total Plate Count …………………….......……..CFU / g………………………………..

Day 2 < 30×101  (1x101) < 30×101 (1.5x101)
Day 5 < 30×101 (6,5x101) < 30×101 (12.5x101)
Day 8 < 30×102 (0,9x102) < 30×102 (1.1x102)

Col�form ……………………………......…........CFU / g………...………………………
Day 2 < 30×101 (1×101) < 30×101 (2x101)
Day 5 < 30×101 (1,5x101) < 30×101 (2.5x101)
Day 8 < 30×101 (0,6x101) < 30×102 (0.4x102)

Salmonella ……………………………......……. / 25 g………...………………………..
Day 2 Negat�f Negat�f
Day 5 Negat�f Negat�f
Day 8 Negat�f Negat�f

E. coli ……………………………................…..CFU / g………….....…………………..
Day 2 < 30×101 (0×101) < 30×101  (0×101)
Day 5 < 30×101 (0x101) < 30×101  (0x101)
Day 8 < 30×101 (0x101) < 30×101  (0x101)
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egg yolks w�th or w�thout the add�t�on of honey. Coliform contam�nat�on �n duck egg 
yolk  w�thout the add�t�on of honey was h�gher than the add�t�on of  honey. Coliform 
�ncreased dur�ng storage.   Unt�l the e�ghth day, both the duck egg yolks w�th the add�t�on 
of honey or w�thout the add�t�on of honey were not �n accordance w�th  SNI 01-7388-
2009   (DSN, 2009) wh�ch states �n food Col�form l�m�t �s 3 CFU / g. Honey could  �nh�b�t 
the growth of pathogen�c bacter�a such as E. coli, Salmonella Typh�mur�um, Listeria 
monocytogenes, Bacillus cereus and Staphylococcus aureus (Taorm�na et al., 2001). 

pH value 
The analys�s showed that the pH range duck egg yolk s�gn�f�cantly d�fferent 

(P <0.05) by d�fferences �n age of duck eggs and h�ghly s�gn�f�cant (P <0.01) by the 
add�t�on of honey treatment (Table 2). There �s no �nteract�on between factors A (ad-
d�t�on of honey) and factor B (aged eggs) to the pH value of egg yolk. pH value of 
duck egg yolks  w�th the add�t�on of  honey was lower than w�thout the add�t�on of 
honey.  The add�t�on of honey made reduc�ng of pH value because honey has pH  at 
3.65 – 4.96 and duck egg yolk has pH at 6-6.5.

D�fferences �n the age of eggs used also showed d�fferences �n the pH of the 
yolk. pH �ncreased dur�ng storage, th�s m�ght be caused by H2O and CO2 evapora-
t�on �n the eggs. Evaporat�on of CO2 �n the egg caused by compounds that break 
down �nto NaOH, NaHCO3, and NaOH w�ll decompose back �nto �ons Na+ and OH- 
(S�lvers�de and Scott, 2000). 

Table 2. pH value of duck egg yolk w�th or w�thout add�t�on of honey �n d�fference age

D�fference age Add�t�on of honey W�thout add�t�on of honey  Average
Day 2 5.78±0,04 6.08±0,02 5.93b 
Day 5 5.83±0,04 6.15±0,08 5.99ab 
Day 8 5.86±0,09 6.19±0,05 6.02a 

Average 5.82B 6.14A 

Temperatures 
Duck egg yolk temperature affected h�ghly s�gn�f�cant (P <0.01) by the add�t�on 

of honey treatment, but d�d not d�ffer (P> 0.05) by d�fferences �n age of eggs and 
also there �s no �nteract�on between both factors. Average temperature can be seen �n 
Table 3.  Temperature of duck egg yolks  w�th the add�t�on of  honey was h�gher than 
w�thout the add�t�on of honey. Honey conta�ns carbohydrates espec�ally fructose 
wh�ch �s nutr�ents as an energy source. 

Note: Means �n the same coloumn w�th d�fferent superscr�pt d�ffer s�gn�f�cantly P<0.05)
Means �n the same row w�th d�fferent superscr�pt very d�ffer s�gn�f�cantly (P<0.01)
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Viscosity
The treatment of honey add�t�on, age of the egg and �nteract�on had h�ghly s�g-

n�f�cant effect on v�scos�ty (P<0.01) (Table 4). The add�t�on of honey �ncreased on 
v�scos�ty of health dr�nk, but v�scos�ty decreased dur�ng storage.      

Water Content 
The treatment of honey add�t�on and age of the egg had no s�gn�f�cant effect on 

the water content. The average of water content was 42.97% (Table 5).

Table 3. Temperature of duck egg yolk w�th or w�thout add�t�on of honey �n d�fference age

D�fference age Add�t�on of honey W�thout add�t�on of honey Average 
Day 2 24.13±0.12 23.77±0.40 23.95 
Day 5 24.03±0.25 23.7±0.20 23.87 
Day 8 23.97±0.15 23.53±0.32 23.75 

Average 24.04A 23.67B 

Table 4. V�scos�ty of duck egg yolk w�th or w�thout add�t�on of honey �n d�fference age

Table 5. Water content (%) of duck egg yolk w�th or w�thout add�t�on of honey �n d�fference 
age

Note: Means �n the same row w�th d�fferent superscr�pt very d�ffer s�gn�f�cantly (P<001).

Interact�on Factor A x Factor B V�scos�ty  (dpa.s)
1 KT0 H2 7.33±0.58A

2 KT0 H5 4.70±0.26B

3 KT0 H8 3.73±0.25C

4 KT1 H2 1.83±0.21D

5 KT1  H5 0.93±0.06E

6 KT1  H8 0.73±0.06E

Note: Means �n the same column w�th d�fferent superscr�pt very d�ffer s�gn�f�cantly (P<001).

D�fference age Add�t�on of honey W�thout add�t�on of honey Average
Day 2 42.58±2.63 42.64±0.46 42.61
Day 5 42.92±0.87 43.13±1.32 43.03 
Day 8 43.32±1.74 43.23±1.11 43.28 

Average 42.94 43.00 
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Protein Content 
The treatment of honey add�t�on  had h�ghly s�gn�f�cant effect on prote�n con-

tent (P<0.01) (Table 6). Prote�n content of duck egg yolks w�th the add�t�on of honey 
was lower than w�thout the add�t�on of honey. Decreas�ng of prote�n content of duck 
egg yolk w�th honey add�t�on was caused by �ncreas�ng of water content. 

Conclus�on

Honey was not only known as calor�e source but also �t had ab�l�ty to reduce 
the amount of m�crob�al contam�nat�on �n herbal dr�nk that conta�ned egg yolk. 
Based on total plate count test, duck egg yolk was safe to eat unt�l day 8 of storage. 
Otherw�se based on col�form test, duck egg yolk wasnot safe to eat unt�l day 8 of 
storage.  
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