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Abstract | Pidan, also known as century egg or preserved duck egg, is a traditional Chinese delicacy made by aging
duck eggs. This study evaluated the proximate composition and energy value of pidan powder produced using two
distinct aging methods. Method A involved immersing duck eggs for 8 weeks in an alkaline solution composed of
water (1000 mL), salt (75 g), black tea brew (1:1, w/v), sodium carbonate (40 g), and calcium hydroxide (40 g). In
contrast, Method B consisted of a 2-week soaking period in a solution of water (500 mL), salt (38 g), and sodium
hydroxide (20 g), followed by 8 weeks of dry aging in a light-proof environment. Pidan powder from Method A
exhibited lower moisture (3.62%) and protein (34.35%) but higher carbohydrate (39.74%) and fat (17.83%) content
compared to Method B, which produced powder with higher moisture (6.87%) and protein (44.88%) but lower fat
(11.44%) and carbohydrate (33.42%) content. Both methods yielded comparable ash content (Method A: 4.46%,
Method B: 4.36%) and lower total energy values (Method A: 395.98 kcal/100 g; Method B: 392.24 kcal/100 g) than
untreated egg powder (424.65 kcal/100 g). These results suggest that Method A is more suitable for producing dry,
energy-dense pidan powder, while Method B is preferable for formulating high-protein, low-fat alternatives.
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INTRODUCTION

idan (century egg) is a processed duck egg product

from mainland China (Hou e a/., 2023). The egg is
known for its distinctive color, texture, and flavor, making
it popular among Chinese people and a favourite in the
international market (Fu ez a/, 2014). The production
of pidan involves a preservation process that impacts its
physical and chemical characteristics. The aging process
in producing pidan can be done through several methods,
namely rolling powder, soaking in solution, and coating

with dough, and each method takes about 20-45 days to
age (Vanmontree ez a/, 2017). The immersion method
in alkaline solution has several advantages due to the
economical production cost, easy process, and can produce
large quantities at once (Vanmontree ez al., 2017).

Chemically, pidan contains lower carbohydrates but
higher protein when compared to eggs in general, so in
terms of nutrition, pidan is quite suitable as a source of
energy when consumed (Ganesan ez a/., 2014). Pidan also
contains vitamins A, B12, B, D, phosphorus, selenium, and
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iron (Teng ez al., 2016). Consuming pidan regularly can
improve the quality of life, including maintaining appetite,
protecting liver function, eye health, moisturizing the
throat, relieving body heat, reducing hangovers, preventing
inflammation, and cancer (Batool ¢z a/.,2021). In daily life,
pidan is usually consumed directly without cooking as a
complementary ingredient in several mandarin dishes such
as chicken porridge and dim sum (Cai and Sweeney, 2018).

Physically, pidan has a speckled shell, the white is chewy
like dark brown jelly, and the yellow is dark green with
a creamy center. Pidan has a creamy flavor with a very
sharp ammonia and sulfur aroma (Zhang ez a/., 2018).
The unique and distinctive performance of pidan often
makes some people think of it as an unusual processed egg,
making them reluctant to consume it, even though pidan
is a processed egg product with good nutritional quality.
Based on this fact, pidan is further processed by freeze-
drying technology into a powder preparation like egg flour
in general, hoping that it is more practical and convenient
for further processing purposes or direct consumption as a
functional food.

'There have been several ways to produce pidan in the past,
including the soaking method in alkaline solution, the
Hulidan method, and the Dsaudan method. Hulidan is the
coating of egg shells with a mixture of salt, clay, and ash as
a coating agent which is then matured for 1 month, while
Dsaudan is a 6-month maturing process where a mixture
of rice and salt is used as a coating agent (Evanuarini ez
al., 2021; Ganasen and Benjakul, 2011). The differences
between the three production methods are expected to
impact the quality of the resulting pidan.

This study was conducted to compare powder quality in
terms of chemical characteristics (protein, fat, water, ash,
carbohydrate and total energy content) as a consequence
of different production methods. This study is expected to
provide information regarding the best and most suitable
pidan production method to be applied in the tropics in
general or in Indonesia in particular.

MATERIALS AND METHODS

MATERIALS

The materials used in this study were 100 eggs with a
weight range of 55-65 g produced on the same day at
the Banyubiru Duck Unit of the Livestock and Animal
Health Service Office of Banyubiru District, Semarang
Regency, Central Java Province. Eggs were cleaned
from dirt attached to the shell and then placed in a dry
container at room temperature for further processing.
Other materials and instruments were specified in the
following sections.

METHODS

PRODUCTION OF PIDAN EGG

Pidan is produced by implementing the principle of aging
method in an alkaline solution. In this study, the alkaline
solution, which acts as an aging medium, was modified
into two categories: Methods A and B. As a control, fresh
duck eggs without treatment were set. Each category,
both control and variation methods, had 6 repetitions. In
method A, duck eggs were fully soaked for 8 weeks with
the composition of the aging medium consisting of water
(1000 mL), salt (75 g), black tea brew (1:1, w/v), sodium
carbonate (40 g) and calcium hydroxide (40 g). For method
B, the eggs were first soaked for 2 weeks in a aging medium
consisting of water (500 mL), salt (38 g), and sodium
hydroxide (20 g), followed by 8 weeks of aging in a light-
proof place (eggs were wrapped in 2 layers where the first
layer was plastic wrap and the second layer was newsprint,
then the wrapped eggs were stored in a box). After the
soaking period ended, the midges were ready for collection
(Figure 1) to be processed to the next stage.
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Figure 1: Pidan (century egg) produced from the
immersion method in the modified alkaline solution

(methods A and B).

PREPARATION OF PIDAN POWDER

The preparation of pidan powder was carried out with
reference to Adetoro ef a/. (2020) which was modified.
'The finished pidan was pulverized with a blender and then
dried using a freeze dryer for approximately 48 hours at a
temperature range of -40 to -50°C. After that, pulverization
was carried out using a grinder for 15 seconds until it

became powder (Figure 2).

Figure 2: Duck egg powder as control (C) and pidan
powder produced from method A and B.
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PROXIMATE ANALYSIS

CRUDE PROTEIN CONTENT

Testing protein levels in pidan eggs was carried out using
the Kjeldahl method, referring to Arifan ez a/. (2024),
which is divided into three stages, namely the process of
destruction, distillation, and titration. In the deconstruction
process, the sample was mashed and weighed as much as
1 g and put into the Kjeldahl flask, then, a pipette of 10
mL of concentrated H,SO, was included in the kjeldahl
flask. The kjeldahl flask is heated and cooled to produce a
clear green color. After cooling, the solution was diluted
with distilled water in a 100 mL volumetric flask, distilled
water was added to the limit mark, and homogenized.
Pipette dilution results in as much as 10 mL and is put in

a Kjeldahl flask for distillation.

In the distillation process, 33% NaOH solution was added.
'The distillate was collected in an erlenmeyer filled with 0.1
N HCIl as much as 10 mL and checked using litmus paper
until the results showed no alkaline properties. The distillate
titration process involves adding five drops of phenolflatelin
and titrating it with 0.1 N NaOH standard solution until
a pink color is formed. The above procedure was repeated
without a sample for the blank. The equivalence point was
marked by a change in color from blue-violet to purple.
The percentage of protein is calculated by calculating
the percentage of the nitrogen element of the sample by
reducing the NaOH of the sample with NaOH blank,
then multiplying by the N value of HCI and 14.008, then
dividing by the weight of the sample multiplied by 1000,
the result is then multiplied by 100%. The results must be
multiplied by 6.25 as a correction factor.

CRUDE FAT CONTENT

Crude fat content testing using the Soxhlet method
was carried out based on AOAC (1996). A sample of 2
g was put into a lead and covered with cotton (sample
weight). The lead is placed in the soxhlet and heated to a
temperature of 135°C for 20 minutes. The aluminum cup
and fat were put in the oven for 2 hours at 135°C, then put
in a desiccator after it had cooled and the weight of the
aluminum + fat was weighed. Fat content is calculated by
dividing the total weight of aluminum foil and fat by the
weight of the aluminum cup and multiplying by 100%.

MOISTURE CONTENT

Moisture content was tested using the drying method
(thermogravimetry) as described in AOAC (1996).
Samples were weighed 4-5 g and dried in an oven at 105°C
for 4 hours, after which they were weighed to obtain a fixed
weight. The moisture content calculation is determined
by comparing the weight of water (the difference in the
mass of the sample before and after drying) with the initial
weight of the sample (the weight of the sample before
drying) multiplied by 100%.

ASH CONTENT

Ash content was tested using the dry ignition method
(Abraha ef al., 2017). Samples were weighed as much as
5-10 g in a cup, put into the furnace, heated at 300°C, and
then increased to 420-50°C for 5-7 hours. The ash content
is obtained by subtracting the weight of the cup and the
sample after ignition from the weight of the empty cup
and dividing by the weight of the sample, which is then
multiplied by 100%.

CARBOHYDRATE CONTENT

Carbohydrate analysis can be done using the luff schoorl
method (Kurnia e7 a/., 2021). The sample was weighed as
much as 5 g in a 100 mL volumetric flask. The sample
was taken at 10 mL, entered Erlenmeyer at 250 mL, and
then 30% HCI was added. The sample was heated to a
temperature of 70-80°C, cooled, and neutralized with 30%
NaOH to pH 7.The sample was put in a 250 mL volumetric
flask, added with distilled water, and homogenized.
Samples were taken 10 mL put in 250 mL erlenmeyer,
added 25 mL luff schoorl, then heated until a brick red
precipitate. The sample was cooled and 15 mL of 20%
KT and 25 mL of 25% H,SO, were added. Titration with
Na25203 until light yellow, then added 1 mL of amylum
and titrated. The carbohydrate content is calculated by
determining the glucose content first by multiplying the
glucose contained (mg) by the dilution factor and dividing
by the weight of the snippet (mg), which is then multiplied
by 100%. Carbohydrate content is obtained by multiplying
0.90 with glucose content.

TOTAL ENERGY

The total energy of pidan eggs in every 1 g is generated
from calculating the protein, fat, and carbohydrate calories.
'The protein, fat, and carbohydrate content is multiplied
by 4, 9, and 4 cal, respectively, which is the energy unit
for every 1 g of macro components, so that calories are
obtained (Aeni ez al., 2023). Total energy is obtained by
summing the protein, fat, and carbohydrate content, each

of which has been multiplied by 4, 9, and 4, respectively.

STATISTICAL ANALYSIS

The test data were analysed statistically with a parametric
Analysis of Variance (ANOVA) test with a significant
level (p<0.05), followed by Duncan Multiple Range
Test (DMRT) if there was a real effect to determine
the difference of the treatment given. Data analysis was
conducted using the IBM SPSS for Windows 26.0 series

application.

RESULTS AND DISCUSSION

'This study tried to compare the proximate values (moisture,
ash, carbohydrate, crude protein, and crude fat) and energy
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of pidan powder produced through 2 different aging
methods. The information generated in the comparative
study is expected to be used as a reference to determine the
most appropriate method to produce good-quality pidan
powder in terms of nutritional aspects. To find out more
facts related to the nutritional facts of pidan eggs, fresh
duck eggs without aging were used as a control in this
comparative study.

PROXIMATE VALUE OF PIDAN POWDER

As shown in Table 1, the aging method affected the
proximate value of egg powder produced in this study
(p<0.05). The production of high shelf-life egg products
in this study, namely pidan powder, has involved two
essential process stages: Aging and drying. The aging stage,
which involves several ingredients (water, black tea brew,
salt, sodium carbonate, calcium hydroxide, and sodium
hydroxide) with an 8-week aging duration, has changed
the chemical characteristics of the egg powder produced,
affecting its proximate value. The aging media consisting of
salt and other chemicals that are alkaline, once in contact
with the egg, then undergo diffusion so that they can
penetrate the shell, shell membrane, and albumin until

they finally reach the yolk (Matsumoto e a/., 2021).

Table 1: Proximate composition of pidan powder produced
using different aging methods.

Parameters (%) Production methods

Control A B
Moisture 3.72£027° 1.86+0.17¢ 7.20+0.10*
Ash 3.60 £0.77> 12.95 +1.00* 12.55 = 0.34
Carbohydrate ~ 4.82+2.48 3.04+1.08®° 1.30 + 0.49°
Crude Protein  43.21 + 1.28> 26.02 + 0.32¢ 61.18 + 1.10?
Crude Fat 40.32 £ 0.92* 40.52 + 0.45* 24.49 + 0.35P

Data was expressed as mean*standard deviation. Difterent
superscripts in the same line show the significant differences
among the groups (p<0.05), i.e. duck egg powder as control,
pidan powder from A and B methods.

When diffusion takes place, there is a movement of
molecules from the high-concentration aging medium
to the low-concentration area of the egg, resulting in the
proximate values of pidan powder, namely the moisture,
ash, crude protein, crude fat and carbohydrate content
being different when compared to fresh eggs without
aging (Benjakul and Kaewmanee, 2017). Apart from
diffusion, at the same time osmosis also occurs where
specifically for the solvent component, namely water,
through the egg membrane the water moves from an area
with a low concentration to a aging medium with a high
concentration (Hatta et al., 2023).

Furthermore, pidan powder produced by method A had

the lowest moisture content and crude protein among

other egg powders. In contrast, method B produced pidan
powder with the highest moisture content and crude
protein (p<0.05). In method A, which involves a longer
egg soaking stage in liquid media, osmosis lasts longer,
where more water comes out of the egg, causing the pidan
powder’s moisture content to be much lower (Adekeye
et al., 2020). Thus, method A is better than method B in
producing a quality pidan powder product. The allowable
moisture content standard for egg powder/flour products is
8%, because water content above 8% can cause deterioration

and damage to the egg flour (Hayuningtyas ez a/., 2022).

Method A involves black tea and calcium hydroxide
in the aging medium. The phenol group from the tea
tannin compound, as well as calcium hydroxide, can bind
and denaturate egg protein molecules, causing the crude
protein content of pidan powder to be low, so that it does
not comply with the egg flour quality standard for protein
content, which is at least 45% (Kilmister ez a/., 2016; Pin
et al., 2022; Santiago-Ramos e al., 2018; UNECE, 2010).
On the other hand, in method B, because there is no black
tea and calcium hydroxide in the composition of the aging
medium, the resulting pidan powder has the highest crude
protein content. Thus, method B is better than method A
for producing protein-rich pidan powder products.

In terms of ash content, the aging process produces higher
ash content than fresh egg powder (p<0.05). Both methods
A and B involve mineral salts in the aging medium that
diffuse into the egg to increase the ash content of the
pidan powder produced. Variations in mineral salts used
in each method did not affect the ash content of pidan
powder. Thus, both methods can produce pidan powder
with mineral-rich qualities.

'The process of aging eggs produces egg powder with lower
carbohydrate levels (p<0.05). Method B produces pidan
powder with lower carbohydrate content than method A
(p<0.05). The other nutritional content in processed food
influences the product’s high or low carbohydrate content
(Afifah ez al.,2022). Pidan powder produced from method
B has a very high protein content, so the balance of other
nutritional composition decreases, especially carbohydrates.

The aging process which involves certain specifications
in the aging media, will apparently affect the crude fat
content of the product (p<0.05), however method A
produces the same crude fat content of pidan powder
as fresh egg powder, even though on the other hand the
crude fat of pidan powder produced method B appears
much lower. Method A uses a salt component with a
higher concentration that will damage the egg yolk’s fat
structure, namely low-density lipoprotein (LDL), resulting
in more free fat. On the other hand, method B uses sodium
hydroxide in the aging medium. As a strong hot base,
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when dissolved in water, sodium hydroxide can erode the
fat contained in eggs so that the fat content of method B
pidan powder becomes low (Afrian and Suprayitno, 2019).
'Thus, method B is very suitable to be applied to produce
low-fat pidan powder products.

ENERGY OF PIDAN POWDER

'The aging method significantly influenced the energy of
egg powder (Figure 3). Eggs that are soaked in an alkaline
solution and then aged for a certain period (A and B
methods) produce egg powder with significantly lower
energy than fresh eggs. Curing eggs principally is a storage
process that can affect the internal quality of the egg,
especially its macronutrient composition (carbohydrates,
fats, and proteins), so that it ultimately affects energy
calculations (Roberts, 2004). The two methods used to
produce pidan eggs, namely methods A and B, produce
pidan powder with the same energy content. The total
energy value is not different because the calculation is
based on the calorific value of protein 4 kcal, fat 9 kcal, and
carbohydrates 4 kcal (Aggarwal ez a/.,2016). Increasing the
moisture content in a food can affect the decrease in total
energy because most of the weight of food comes from
water without additional energy (Najjar and Feresin, 2019).

600
; b b
= 450 L T
2
FE 300
2
S 150
0
Control A B
Aging Method

Figure 3: Energy content (kcal/100 g) of pidan powder
produced using different methods. Different letters above
the bars indicate statistically significant differences among
the groups (p < 0.05), including untreated duck egg powder
(control), Method A, and Method B.

CONCLUSION

This study reveals that the aging method substantially
affects the nutritional profile of pidan powder, with
Method A (immersion aging with black tea and calcium
hydroxide) producing energy-dense powder with higher
fat and carbohydrate but lower moisture and protein, while
Method B (alkaline soaking followed by dry aging) yields
high-protein, low-fat powder suitable for functional food
applications. The key innovation lies in demonstrating how
specific aging media and conditions modulate nutrient
composition,offering practical value for developing tailored,
shelf-stable egg-based products. Nevertheless, this study

is limited by the absence of sensory, microbiological, and
consumer acceptability assessments, as well as the exclusive
use of freeze-drying. Future research should investigate
alternative drying methods, nutrient bioavailability, sensory
properties, and scalability to support industrial application
and broader acceptance of pidan powder products.

ACKNOWLEDGEMENT

'The authors gratefully acknowledge the financial support
from the Research and Development Grant of Diponegoro
University under the Research and Application Scheme,
contract number 233-138/UN7.6.1/PP/2021.

NOVELTY STATEMENT

'This study provides the first comparative analysis of prox-
imate composition and energy values of pidan powder
produced using two distinct aging methods combined
with freeze-drying. The novelty lies in demonstrating how
variations in aging media and processing conditions can
significantly alter the nutritional profile (protein, fat, car-
bohydrate, moisture, and energy) of pidan powder, thus of-
tering insights for tailoring functional egg-based products
with specific nutrient targets. The findings contribute to
the development of shelf-stable, protein-enriched, or en-
ergy-dense pidan powders suitable for wider food applica-
tions and potential industrial adoption in tropical regions.

AUTHOR’S CONTRIBUTION

Siti Susanti, as the first author, was responsible for the
conceptualization of the study, project administration, and
drafting of the manuscript. Ahmad Ni'matullah Al-Baarri
contributed to the supervision of the research, validation of
the methodology, and critical revision of the manuscript.
Yasmin Aulia Rachma carried out data curation, statistical
analysis, and editing of the manuscript. Nuryanto contrib-
uted to the nutritional analysis, interpretation of findings,
and review of the results. Fahmi Arifan, as the correspond-
ing author, was responsible for the design of methodology,
data analysis, provision of resources, and overall supervi-
sion of the project. All authors have read and approved the
final version of the manuscript.

GENERATIVE Al AND AI-ASSISTED TECHNOLOGY
STATEMENT

During the preparation of this manuscript, no generative
Al tools were used to generate content, analyze data, or
draw conclusions. However, Grammarly (an Al-assisted
language tool) was employed solely to improve grammar,
spelling, and writing clarity in English. The scientific con-
tent, interpretations, and conclusions remain the sole re-

sponsibility of the authors.

December 2025 | Volume 13 | Issue 4 | Page 881

= -
Dol Links
OResearchers



OPEN 8 ACCESS Journal of Animal Health and Production

potential health risk assessment. Food Addit. Contamin. B,
7(2): 99-105. https://doi.org/10.1080/19393210.2013.853

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Abraha B, Samuel M, Mohammud A, Habte-Tsion H-M,
Admassu H, Al-Hajj NQM (2017). A comparative study
on quality of dried anchovy (Stelophorus heterolobus)
using open sun rack and solar tent drying methods. Turk.
J. Fish. Aquat. Sci., 17(6). https://doi.org/10.4194/1303-
2712-v17_6_04

Adekeye D, Aremu OI, Popoola O, Fadunmade E, Adedotun
I, Araromi A (2020). Osmotic dehydration of garden egg
(Solanum aethiopicum): The shrinkage and mass transfer
phenomena. J. Anal. Tech. Res., 2(1).

Adetoro AO, Opara UL, Fawole OA (2020). Effect of carrier
agents on the physicochemical and technofunctional
properties and antioxidant capacity of freeze-dried
pomegranate juice (Punica granatum) powder. Foods, 9(10):
1388. https://doi.org/10.3390/fo0ds9101388

Aeni Q, Natalia MS, Ekasari T' (2023). Relationship between
chronic energy deficiency (CED) with pregnant women
and abortion. Health Technol. J., 1(2): 188-195. https://do.
org/10.53713/htechj.v1i2.23

Afifah DN, Ningrum YPA, Syahidah T, Nuryanto N,
Ayustaningwarno F, Sugianto DN (2022). Nutrient content,
organoleptic quality, and shelf life of sagon substitute from
lindur (Bruguiera gymnorrbiza L.) and soybean flour (Glycine
max L.), as an alternative emergency food. Front. Nutr,, 9.
https://doi.org/10.3389/fnut.2022.878539

Afrian D, Suprayitno E (2019). The effect of the long time of
NAOH seeding in the loss process fat to the quality of
Gelatin tiger grouper fish bone (Epinephelusfuscoguttatus).
Issue 5 Ser. 1,12, 62-66.

Aggarwal D, Sabikhi L, Sathish Kumar MH (2016). Formulation
of reduced-calorie biscuits using artificial sweeteners and fat
replacer with dairy-multigrain approach. NFS J., 2: 1-7.
https://doi.org/10.1016/j.nfs.2015.10.001

AOAC (1996) Moisture in Animal Feed, Method 930.15.
16th Edition, Official Methods of Analysis of AOAC
International, Gaithersburg.

Arifan F, Hidayah MN, Susanti S, Ratnani RD, Utami PD,
Prasetyo ANF (2024). Optimization of oven temperature on
the chemical quality of cookies made from cashew nut waste
flour. E3S Web Conf., 503: 05004. https://doi.org/10.1051/
e3sconf/202450305004

Batool Z, Hu G, Xinyue H, Wu Y, Fu X, Cai Z, Huang X, Ma
M (2021). A comprehensive review on functional properties
of preserved eggs as an excellent food ingredient with anti-
inflammatory and anti-cancer aspects. Food Biosci., 44:
101347 https://doi.org/10.1016/.tbi0.2021.101347

Benjakul S, Kaewmanee T (2017). Sodium chloride preservation
in duck eggs. In: Egg innovations and strategies for
improvements. Elsevier. pp. 415-426. https://doi.
org/10.1016/B978-0-12-800879-9.00039-1

CaiJ, Sweeney AM (2018).The proofis in the pidan: Generalizing
proteins as patchy particles. ACS Central Sci., 4(7): 840-
853. https://doi.org/10.1021/acscentsci.8b00187

Evanuarini H, Thohari I, Safitri AR (2021). Industri pengolahan
telur. Cetakan 1. Universitas Brawijaya Press.

FuQ,LiuY, Li L, Achal V (2014). A survey on the heavy metal

contents in Chinese traditional egg products and their

106

Ganasen P, Benjakul S (2011). Chemical composition, physical
properties and microstructure of pidan white as affected
by different divalent and monovalent cations. ]. Food
Biochem., 35(5): 1528-1537. https://doi.org/10.1111/
7.1745-4514.2010.00475 x

Ganesan P, Kaewmanee T, Benjakul S, Baharin BS (2014).
Comparative study on the nutritional value of pidan and
salted duck egg. Korean J. Food Sci. Anim. Resour., 34(1):
1-6. https://doi.org/10.5851/kosta.2014.34.1.1

Hatta, H., Tu, Y., Zhao, Y., Xue, H., Cassin, D., Mine, Y. (2023).
Traditional Egg and Egg Products. In Handbook of Egg
Science and Technology (pp. 259-280). CRC Press. https://
doi.org/10.1201/9781003254430-17

Hayuningtyas M, Winarti C, Suryana EA, Setyabudhi DA
(2022). Effect of combination of food additives on
physicochemical and functional properties of egg white
flour. IOP Conf. Ser. Earth Environ. Sci., 1024(1): 012036.
https://doi.org/10.1088/1755-1315/1024/1/012036

Hou CY, Lin CM, Patel AK, Dong C, Shih MK, Hsieh CW,
Hung YL, Huang PH (2023). Development of novel green
methods for preparation of lead-free preserved pidan (duck
egg). J. Food Sci. Technol., 60(3): 966-974. https://doi.
0rg/10.1007/s13197-022-05417-0

Kilmister RL, Faulkner P, Downey MO, Darby S]J, Falconer RJ
(2016). The complexity of condensed tannin binding to
bovine serum albumin. An isothermal titration calorimetry
study. Food Chem., 190:173-178. https://doi.org/10.1016/j.
foodchem.2015.04.144

Kurnia N, Liliasari, Adawiyah DR, Supriyanti FMT (2021).
Determination of carbohydrates content in red dragon
fruit for food chemistry laboratory. 020032. https://doi.
0rg/10.1063/5.0043135

Matsumoto K, Kayo M, Mori A (2021). Preserved food for
snakes: predation on naturally made “pidan” eggs in sea
turtle nests on the insular beach. Ecology, 102(11). https://
doi.org/10.1002/ecy.3477

Najjar, Feresin (2019). Plant-based diets in the reduction of body
fat: Physiological effects and biochemical insights. Nutrients,
11(11): 2712. https://doi.org/10.3390/nu11112712

Pin CH, Daniel N, Meng TA, Rahman ZA (2022). Penghasilan
telur abad: Prinsip dan kawalan mutu (Production of century
egg: Principles and quality control). In: Buletin Teknologi
Mardi Bil (Vol. 34).

Roberts JR (2004). Factors affecting egg internal quality and egg
shell quality in laying hens. J. Poult. Sci., 41(3): 161-177.
https://doi.org/10.2141/jpsa.41.161

Santiago-Ramos D, Figueroa-Cardenas JD, Véles-Medina JJ,
Salazar R (2018).Physicochemical properties of nixtamalized
black bean (Phaseolus vulgaris L.) flours. Food Chem., 240:
456-462. https://doi.org/10.1016/j.foodchem.2017.07.156

Teng F, Bito T, Takenaka S, Yabuta Y, Watanabe F (2016). Yolk
of the century egg (Pidan) contains a readily digestible form
of free vitamin. J. Nutr. Sci. Vitaminol., 62(5): 366-371.
https://doi.org/10.3177/jnsv.62.366

UNECE (United Nations Economic Commission for Europe).
(2010). UNECE standard egg-2 concerningthe marketing
and commercial quality control of egg products.

Vanmontree B, Treeamnuk T, Jaito K, Prangpru N, Treeamnuk
K (2017). Effect of hydrostatic pressure and vacuum on
characteristics of century egg. ETP Int. J. Food Eng.,

December 2025 | Volume 13 | Issue 4 | Page 882

= -
Dol Links
OResearchers


https://doi.org/10.4194/1303-2712-v17_6_04
https://doi.org/10.4194/1303-2712-v17_6_04
https://doi.org/10.3390/foods9101388
https://doi.org/10.53713/htechj.v1i2.23
https://doi.org/10.53713/htechj.v1i2.23
https://doi.org/10.3389/fnut.2022.878539
https://doi.org/10.1016/j.nfs.2015.10.001
https://doi.org/10.1051/e3sconf/202450305004
https://doi.org/10.1051/e3sconf/202450305004
https://doi.org/10.1016/j.fbio.2021.101347
https://doi.org/10.1016/B978-0-12-800879-9.00039-1
https://doi.org/10.1016/B978-0-12-800879-9.00039-1
https://doi.org/10.1021/acscentsci.8b00187
https://doi.org/10.1080/19393210.2013.853106
https://doi.org/10.1080/19393210.2013.853106
https://doi.org/10.1111/j.1745-4514.2010.00475.x
https://doi.org/10.1111/j.1745-4514.2010.00475.x
https://doi.org/10.5851/kosfa.2014.34.1.1
https://doi.org/10.1088/1755-1315/1024/1/012036
https://doi.org/10.1007/s13197-022-05417-0
https://doi.org/10.1007/s13197-022-05417-0
https://doi.org/10.1016/j.foodchem.2015.04.144
https://doi.org/10.1016/j.foodchem.2015.04.144
https://doi.org/10.1063/5.0043135
https://doi.org/10.1063/5.0043135
https://doi.org/10.1002/ecy.3477
https://doi.org/10.1002/ecy.3477
https://doi.org/10.3390/nu11112712
https://doi.org/10.2141/jpsa.41.161
https://doi.org/10.1016/j.foodchem.2017.07.156
https://doi.org/10.3177/jnsv.62.366

OPEN a ACCESS Journal of Animal Health and Production

https://doi.org/10.18178/ijfe.3.2.122-126

Zhang Y, Liu Y, Yang W, Huang J, Liu Y, Huang M, Sun B,
Li C (2018). Characterization of potent aroma compounds
in preserved egg yolk by gas chromatography—olfactometry,
quantitative measurements, and odor activity value. J. Agric.
Food Chem., 66(24): 6132-6141. https://doi.org/10.1021/
acs.jafc.8b01378

December 2025 | Volume 13 | Issue 4 | Page 883 sl


https://doi.org/10.18178/ijfe.3.2.122-126
https://doi.org/10.1021/acs.jafc.8b01378
https://doi.org/10.1021/acs.jafc.8b01378

