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Research Title Salted egg white powder production by foam-mat drying and

its utilization.

Researcher Asst. Prof. Dr. Yuporn Puechkamut and Ms. Wantanee Changnoi
Faculty Agroindustry
ABSTRACT

This research focuses on using raw salted egg whites, which are leftovers from the raw salted
egg yolk, in food products. In this study, duck eggs were brined in 25 % NaCl and the brine was
changed every two days. Salted egg yolks were coagulated and hardened in 12 days of brining, and
salt content in cook salted egg white increased to 5.56 % after brining for 12 days. The raw salted egg
white that were brined for 12 days wil then be blended for 1, 3 and 5 min with hand-mixer. The result
shows that blending for 3 and 5 min made foam capacity and foam stability of raw salied egg white
better than those of 1 min (p<0.05). The effect of using hydrocolloid on foam capacity of raw salted
egg white was done. The addition of carrageenan 0.4 % before blending makes the foam capacity of
raw salted egg white rise. The result is that the evaporation of water was better during drying. The raw
salted egg white with 0.4 % carrageenan was blended for 3 min and then later the foam under goes the
process of drying by tray-dryer. The resultant egg will be in the form of fine powder. The measured
color of the powder is as follows: lightness (L") 88.37, red color (a’) 5.58 and yellow (b) 17.88. The
salted egg white powder had the solubility of 80.61 % and bulk density of 0.16 g/ml. The chemical
composition of salted egg white powder was determined. Protein, carbohydrate, fat, ash moisture and
salt (chloride ion) contents were 58.57, 6.07, 0.48, 31.08, 3.96 and 28.31 % (dry basis) respectively

The experiment then focused on substituting all salts in flavorful pork seasoning with salted
egg white powder. The seasoning was then used in cooking soup and fried rice. The overall
acceptability result of the soup seasoned with the substituted flavorful seasoning was higher than soup
made from the usual seasoning. However, the sensory evaluation of the fried rice with usual

seasoning and the modified seasoning had not statistical differences (p>0.05). The salted egg white



v

powder was then stored at 30°c with relative humidity 56-60 %. The result is that the solubility of
salted egg white powder stored for 15 days did not differ from fresh salted egp white powder. The
result of the microbiological quality of the salted egg white power stored for a period of three months
fits the microbiological standard. This research shows that salted egg white powder prepared from

foam-mat drying can be applied as a component of food products.

Keyword : Saited egg white, Seasoning, Carrageenan
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] 4
szvuneuanesaentsifoulasgungluuufouwdu (heat shock response) lauifodia
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A’i’ o - -4 1 Y = N ] 1 ] 5 1
ot Tapdn 1nTdfe pH 4.5-9.5 e llauns oS audu 1n 187 /1 pH 11N 9 daus pH Argad

df 23 - 5):3’ Tas ~ dl Y rar =1 1 1 3/ 9} =
Wwesznigivla 18 JusdivriinvesnsaldUsuamudunsa-a wu 119nsalelasnansn
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7) Seauauan
8) MU

9) MATUAMUBTUUIA 2938 o).
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11) ¥ou

12) inFeatlunaweisiuniiefe  (Model - HW-942GS; House Worth, China)
13) gawanadn

14) WIBEUA LA E
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4 o
20) g AIUANAIIEY
21) (AT B0 UURIUULDIA (Tray Drying; Progress, Thailand)
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2) Iaaﬂmmsﬁu

3) Ay
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5) NTEUBNAL YUIA 100 ml LA 500 mi

6) UNGUA AU
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8) N3zATUATOULDT | (Whatman No.1)
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(Stop Watch - DX9117-A ; Citizen, Japan)
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3) iloTauou o ama lawns laiase
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7) i Iiwa
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1) KOVAC’s indole reagent

2) Plate count agar (PCA)
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4) Nutrient agar (NA)

5) Salmonella-Shigella (SS) Agar
6) Trypticas;e soy broth (TSB)
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(Merck, Germany)
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(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)

8) Xylose-Lysine-Desoxycholate (XLD) agar (Merck, Germany)

9) Triple Sugar Iron (TSI ) agar slant
10) Trypticase soy agar (TSA)

11) Antiserum Salmonella (polyvalent) A-I

12) Muller-Kauffmann

Tetrathionate-Novobiocin Broth (MKTTn)

13) Rappaport-Vassiliadis Broth RV 10
14) Lysine-Indole-Motility (LIM) medium
& L ] I3
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1) (AT A2I0A 2 AUV UY

2) 159999000 4 A
3) é’wau%’au (Hot air oven)
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4) 01 InuAuUHYT

5) 1A599 Halogen
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dl Q/f L - |

7) 109 e
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9) IAT9491R

(Merck, Germany)
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(‘;: UPA4102; Ohaus Pioneer Precision
Balance, USA.)

(3:14 TE2148S; Sartorius, Switzerland)

(‘i"‘u UNB400; Memmert, Germany)

(Memmert, Thailand)

(MJ33; Mettler Toledo, Switzerland)

(Beckman Coulter, USA)

(g’ W CR400; Minolta, Japan)

{Suction; WJ-20 6Y3087, Japan)

(Philip-Cucina, Indonesia)
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10) 1n52999 Water Activity (Aqualab 4-TE, USA)
11) 1n3e3unsn lnlines (Refractometer: S-28 $oea2 0.0 - 28.0)

(ATAGO, Japan)

12) inFesinse luity (31 SOX406 SOX406; Soxhlet, China)
13) 1n58eins 19 Tsiiu (34 KB8S; Gerhardt, America)
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18) Lﬂ?ﬂﬂﬂi?ﬂﬁuiﬂ Ta#l (Funke Gerber) (':g‘: H colony-star, Germany)

19) 19504 I Tsiruasiag (Pico, Germany)

20) T Tasean (Microwave oven) (Electrolux, Sweden)

21) EiNﬁmmrf;uqmﬁgﬁ (Memmert, Germany)

22) ﬁmim’]'a (Panasonic, Thailand)

23) inSesTamnmiiiunsa-as (Schott Gerate, Germany)
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3.5.4 Anrneendszneumanives v usung

vl aRuneiinga 18 simsevesddsenoumaninuseazdadad
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M51eh 4.1 Manfdeunlasidves Wurufudugnluseniunisass 12 fu

ISUZINTNITIADY L a b
(W
0 73.782::0.84 1.88a£0.12 -9.2720.51
2 88.31b:£0.95 2.31b0.06 -4.87b20.32
4 88.63b£0.91 2.43b+0.08 -4.16b40.15
6 89.01bc40.91 2.73¢£0.05 -4.11c40.20
8 89.72bc£0.27 2.84¢20.08 -3.40d+0.12
10 90.68cd=0.88 3.10d+0.05 -2.31e+0.56
12 91.49d::1.43 3.17d0.04 -2.61e40.32
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Abstract

Salted egg yolks have been used in many products as steamed stuff bun, moon cake or
other bakery products. Consecutive, salted egg white is discarded as waste. Therefore, in this study,
salted egg white was tried to dry to be used as food ingredients. Salted eggs were prepared by
immersing duck eggs in concentrated brine for 12 days. Salted egg white was manually separated
from yolk and submitted to dry. Two methods of drying, conventional tray drying and foam-mat
drying were used. In the case of foam-mat drying, salted egg white was whipped with hand mixer
prior to dry. The chemieal composition of salted egg white powder was-determined. Carbohydrate,
protein, fat and ash content of the powder were 6,07, 58.57, 0.48 and 31.08 percent (dry basis),
respectively. And salt (chloride ion) content was 27.77 percent (dry basis). The qualities of salted egg
white powders from conventional tray drying and foam-mat drying were compared. The result
showed that the bulk density with correlated to particle size of the powders from foam-mat drying
were lower. And the solubilities of the powders prepared from foam-mat drying were better than those
of conventional tray drying. To improve the foaming capacity of salted egg white, the thickening
agent was added during whipping. The result found that the over-run of salted egg white foam was
significantly increased when adding thickening agent. Therefore, the qualities of salted egg white
powder in the term of particle size and solubility were improved. This study showed that salted egg

white powder had a good potential to be used as food ingredients.

Keywords : Salted egg white, Foam-mat drying, Food ingredient

1. Introduction

Salted egg is one of the most popular preserved egg products in Thailand. Generally, salted
€ggs are made by brining whole eggs in saturated saline or by coating the eggs with soil paste mixed
with salt for about 20 to 35 d. During brining, the yolk gradually becomes solidified, whereas the
albumen loses viscosity and becomes watery [1] . Conventionally, salted eggs are made from duck

eggs because they attain more desirable characteristics than do hen eggs [2]. During salting, the yolk
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gradually becomes solidified and hardened. On the other hand, egg white loses viscosity and becomes
watery [3].Chi and Tseng (1998) has shown that salting caused moisture removal from ¢gg yolk and
the diffusion of salt into egg white and egg yolk. In addition to serving as a regular diet in the form of
whole egg, the salted yolks are also used as stufﬁng material in some foods such as moon cake, other
desserts, and glutinous rice dumpling. Consecutive, salted egg white is discarded as waste. To develop
salted egg white powder used to make food ingredients. Therefore, in this study, the characteristic and
salt content of the eggs in the brining and effect of Tray dry and Foam-mat drying on quality of salted

egg white powder and study volume added carrageenan in for help the stability of egg white foam.
2. Materials and Methods

2.1 Egg samples
Duck eggs (4nas platyrhucus) with a weight range of 65-75 g were obtained less than 3 days
after laying from Chachoengsao Province, Thailand. The eggs were used within 3 days after laying.
2.2 Preparation of salted duck eggs
Duck eggs were brined in saturated saline (20% NaCl) at ambrent temperature up to 12 days
and taken for analysis every 2 day up to 12 days. Before analysis, washed with tap water. Salted duck
cggs were separated into 2 groups. The first group was heated in boiling water for 12 min, following
by cooling in running water. The second group egg yolk was separated from albumin. Salted cgg yolk
was determined color atiributes. Salted egg white was drying. Two methods of drying, conventional
tray drying and foam-mat drying were used. The drying can was 75¢ and 8 hours. In the case of
foam-mat drying, salted egg white was whipped with hand mixer prior to dry for 3 min at room
temperature (25‘c), using a rotating anchor (45 mm diameter) at 1300 rpm.
2.3 Determination of chemical composition
Proximate analysis and salt content in egg sample were measured by the method of AOAC
(2000) [4]. Samples (1 g) were added with 10 mL of 0.1 N AgNO, and 10 mL of HNO,. The mixture
was boiled gently on a hot plate until all solids except AgCl was dissolved (usually 10 min). The
mixture was cooled using running water; the solids were removed through filter paper (Whatman nr
1), and 5 mL of 5% ferric alum indicator (FeNH,(S0,), '12 H,0) were added into the filtrate. The
mixture was titrated with the standardized 0.1 N KSCN until solution became permanently light
brown. The percentage of salt was then calculated as follows
Salt (%) =5.8 , [(V1,NI) — (V2 N2)I/W (1)
where, V1 = volume of AgNO, (mL); N1 = concentration of AgNO, (N); V2 = volume of KSCN
(mL); N2 = concentration of KSCN (N); and W = weight of sample (g).
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2.4 Determination of color attributes

The color of salted egg yolk, cooked salted egg white and salted egg white powder was
determined at surface in the L* @ * 5 ¥ mode of CIE (angle 10 , illuminant D65) using HunterLab
(ColorFlex, Hunter Associates Lab., Va., U.S.A.). L*a*b* indicate lightness, redness/greenness, and
yellowness/blueness, respectively.

2.5 Determination of Water absorption index (WAI) and water solubility index (WSI)

Salted egg white powder were measured using the technique according to [5]. The ground
extrudate was suspended in distilled water at room temperature for 30 min with gently intermittent
stirring, and then centrifuged at 1000xg for 15 min (Baird & Tatlock Auto Bench Centrifuge, London,
England). The WSI, the weight of dry solublesolids in the supernatant, is expressed as a percentage of
the original weight of sample. The WAL the weight of gel obtained after removal of the supernatant,
is expressed as weight of obtained gel per gram of extrudate.

2.6 Measurement of the quality of the foam

Salted egg white was added carrageenan at 0%, 0.2%, 0.4%, 0.5%. The suspension was
whipped with hand mixer for 3 min at room temperature (25¢), using a rotating anchor (45 mm
diameter) at 1300 rpm. The quality of the foam caused by the hit mix affects the drying conditions
and product quality after drying. Therefore necessary to check the quality of foam below. Measure the
density of the foam[6], Measure the Stability of foam [7] and Measure the overrun [8].

2.7 Statistical Analysis

A completely random design was used throughout the study. The experiments were run in
 triplicate. Data were presented as mean values with standard deviations. One-way analysis of variance
(ANOVA) was carried out and means comparisons were run using Duncan’s multiple range tests. For
pair comparison, T-test was used. Statistical analyses were performed using the statistical program

SPSS for Windows (SPSS Inc., Chicago, IL, USA).
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Result

3.1 Change in Appearance of Salted eggs yolk and cooked salted eggs.

0 day 2 day 4 day 6 day 8 day 10 day

Figure 1. Appearance of salted eggs during brining. Above salted eggs yolk ; below: cooked salted
eggs.

Figure 1 above showed the cross sections of salted egg yolks during brining with and without
cooking. The hardened layer was initiated from the outer region of the yolk (near vitelline membrane)
and then gradually proceeded toward the center region. Until 6 day of brining, the salted egg yolks
were stared coagulate and hard when prolong period which effected on increasing of hardness and on
12 days salted egg yolks was most coagulate. At first 4 days, salted egg yolks was not coagulate in
globular. The changes in the color of cooked salted yolk during salting might be related to moisture
loss, increased salt content, and increased amount of free lipids, especially at the outer layer of egg
yolk. The lowered moisture was associated with the increased concentration of the pigments, and the
free lipid was able to extract lipid soluble pigments, particularly carotenoid in yolk. Below showed
the cross section of cooked salted yolk which brined for 0 days, it showed a light yellow when the
brining time increased to 12 days the outer region of the cooked salted yolk gradually changed into
dark yellow, dark orange, red, light red whereas the center region change into light yellow, yellow,

dark yellow, red, dark red.

|2day



Table 1. Color of cooked salted egg yolk

3

Brine day L a b
0 46.82£0.37 13.18%:1.7 20.20°+3.03
2 46.78"+0.22 17.42°£0.94 19.68°+0.66
4 45.59°+0.55 18.99°+0.3 18.5+0.47
6 45.06"£0.43 20.5°+0.07 17.44"£0.88
8 43.95°40.83 21.95"+0.55 16.00"°£0.48
10 41.96'+0.51 22.88"+0.63 13.33£1.76
12 40.69°+0.97 24.27°+0.42 12.8241.71
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*Different superscripts in the same column indicate signiﬁcant differences (P < 0.05).

The color of cooked salted egg yolk during salting of 12 days using brined in saturated saline
is presented in Table 1. When taken salted eggs yolk was measurements showed that a values,
indicating redness/greenness was increases with period a brining but b values, yellowness/blueness
was decreased which is consistent with the appearance of cooked salted egg yolk in figure 1.

Table 2. Color of cooked salted egg white

x ¥ *

Brine day L a b
0 73.78°+0.84 1.88°+0.12 -9.27°0.51
2 88.31°+0.95 2.31°40.06 -4.87'£0.32
4 88.63°£0.91 2.43°+0.08 -4.16°:0.15
6 89.01%+0.91 2.73°£0.05 -4.11%0.20
8 89.727:£0.27 2.84°+0.08 -3.4°£0.12
10 90.68"+0.88 3.10°+£0.05 -2.31°+0.56
12 91.49°+1.43 3.17°+0.04 -2.61'£0.32

*Different superscripts in the same column indicate signiﬁcant differences (P < 0.05).

The color of cooked salted egg white during salting of 12 days using brined in saturated
saline is presented in Table 2. Lightness (1*) values of the cooked salted egg white was increased as
period a brining. When the brining time of increased egg white color is darker than the original.
Cooked salted egg white was a values increased. Due to generally, the higher a*and b*values were
noticeable in cooked salted egg white than those of cooked fresh egg white. Pigments located at the
outer layer of yolk might be contaminated into egg white to some extent. Salting process might soften
yolk membrane [9], there by facilitating the migration of pigment from yolk to egg white. This

possibly contributed to the increase in redness/yellowness of cooked salted egg white with increasing
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salting time. Whiteness of cooked salted egg white was higher than that of cooked fresh egg for all

salting methods and times used.

% salt
6.00

5.00

4.00

3.00

2.00

1817 R —

0.00 - . .

Figure 2. Change of NaCl content in egg white during long-term brining,

From figure 2 it can be seen that the % salt increased when the brining time increased. Which
will increase from day 0 to 12 days as follows : 0.33%, 1.69%, 1.88%, 2.81%, 3.26%, 4.08%, 5.56%,
respectively, due to the osmosis of water into the egg. NaCl gradually diffuses into the egg white and
egg yolk through the pores and membrane of the shell during brining in saturated saline. The shell
eggs become dehydrated during this period because the decrease in moisture is greater than the

increase in NaCl.

(A) Tray dry powder (B) Foam - mat drying powder
Figure 3. Appearance of salted egg white powder. (A) Tray dry powder (B) Foam - mat drying

powder
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From figure 3 it can be seen that the drying powder from the two methods have the
appearance and texture are different. Salted egg white was drying tray dry method It looks a bit rough,
a solid chunk, the Foam - mat drying powder will look a little bit more. The color of the egg whites
from Foam - mat drying to a bright white more.

Table 3. Color of salted egg white powder

Methods L* a* b*
Tray dry 77.92°£1.22 6.18°+0.36 21.42°+0.63
Foam - mat drying 88.23%£0.57 3.75°£0.03 8.58"+0.10

*Different superscripts in the same column indicate significant differences (P < 0.05).

Table 3 shows the color of the salted egg white powder. Lightness (L") of Tray dry was 77.92
+ 1.22 and Foam - matt drying was 88.23 £ 0.57, which is the result of both differences in statistical.
Tray dry have a “(red - green), b '(yellow - blue) values , was 6.18 £ 0.36, 21.42 = 0.63 respectively,
and Foam - matt drying was 3.75 £ 0.03, 8.58 + 0.10 respectively, which is drying. of the two
methods are statistically significantly different. It will be seen that foam salted egg white powder of
Foam - mat drying will white color and brightness than Tray dry.

Table 4. Physical and chemical properties of salted egg white powder

Properties Tray dry Foam-mat drying
Water solubility 48.60°+1,04 57.94°+0.51
Salt content (chloride jon) 30.77:0.76 28.27°+0.34
Aw 0.34+0.01 0.27°£0.01
Moisture 4.59°20.24 3.89'+0.06

*Different superscripts in the same column indicate signiﬁcant differences (P < 0.05).

Table 4 shows the physical properties of drying the two methods, % salt Tray dry will be
more than a Foam-mat drying, but the experimental % salt values is spread much. But considering
that the Water Activity found a powder of Foam-mat drying is the Water Activity less than indicated
that salted egg white powder, Foam-mat drying humidity is less than and the solubility of drying,
Foam-mat drying is better to dissolve the Tray dry. This feature is important for experiments in the
next section of the research that led to this powder. Made into powder seasoning in food, which
requires the ability to dissolve better. And the moisture content of the salted egg white powder from
Foam-mat drying is less than the Tray dry. Which would be beneficial in terms of shelf life of salted

¢gg white powder.




Table 5. Proximate composition and salt content of Foam-mat drying salted egg white powder

(dry basis)
Properties Foam-mat drying
Carbohydrate 6.07+0.98
protein 58.57+0.98
fat 0.48+0.02
Ash 31.08+0.34
Salt content 27.77+£0.45

*Different superscripts in the same column indicate signiﬁcant differences (P < 0.05).
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The chemical composition of salted egg white powder was determined. Carbohydrate,

protein, fat and ash content of the powder were 6.07, 58.57, 0.48 and 31.08 percent (dry basis),

respectively. Salt (chloride ion) content was 27.77 percent (dry basis). Salt content of salted egg white

powder is greater than salted raw egg while.

Table 6. The quality of the foam

The quality of the foam
%

Density of the Stability of foam (ml) Overrun
carrageenan
foam(g/ml) 15 min 30min 45min 60min (e
0 0.27+0.02 3.540.03 540,04 6.8+0.03 8.4+0.02 8.8+0.66
0.4 0.33x0.1¢ 3+0.05 4.7+0.03 5.5+0.04 6.7+0.03 6.124:0.03
0.5 0.35+0.05 2.7£0.04 4+0.03 5+0.03 6+0.04 6.08+0.03

*Different superscripts in the same column indicate significant differences (P < 0.05).

From the table 6 showed that increasing the concentration of carrageenan effect the value the

novel of the mix and a foam. Density was increase and overrun was decrease when carrageenan

increasing,
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