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Study the effect of three different methods to dry the white
and egg yolks on their food components
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Abstract
The current study aimed to dry the egg and yolk of the table eggs by using three different
methods for drying the whiteness and yolks separately (oven, vaccum oven, freeze drying), As
well as studying the effect of each of the three methods on the components of food in both white
and yolk and compared to white and fresh yolks, eggs are one of the most valuable food, as it is
rich in proteins and amino acids, vitamins and minerals and that the components of eggs from the
eggs and yolks of high biological value and are easily digested and known They provide the best
proteins.
The results of the chemical analysis showed that the liquid whiteness and the dry linen of the air
oven, the empty oven and the extraction contain the ratio of 11.01, 92.80, 92.71 and 92.59%
respectively, and moisture ratio 87.96, 6.01 and 6.04 and 6.40%, respectively, and 0.88, 0.67,
0.63 and 0.61% respectively.
The results of the statistical analysis of liquid and dried egg yolks in the three methods showed
that the ratio of protein were 16.01, 31.57, 31.89 and 31.11%, respectively, and the fat ratio were
30.63, 59.80, 59.67 and 60.20%, respectively, and moisture ratio were 51.86, 4.69 and 4 .68 and
4.90%, respectively, and the ash ratio was 1.30, 3.51, 3.50 and 3.48%, respectively.
The study concludes:
There were significant differences in the protein, fat, moisture and ash ratios of the studied
species of the eggs and yolks
of the liquid and dried chicken eggs (oven, vaccum oven, freeze drying).

Keywords: egg drying, egg , protein, moisture, fat, ash.

71



2018 / ale /ol daad) - jdie (ualad) Alaall — dualad) £30 S drals ddaa

Introduction 4asiall

i) Aaal Ay g peall Al jealiall (e daell e se) sial Cun 40030 dadll e A3 Y) o (el any
Sl gall Gomalae ol oI Jadii 490220 jaliall b&j&\.ﬂﬁﬂwﬂ\ sl 4 5 g pa ianll 30 ga gall A0331) yalialle 4%aDh
[1,2,3] Closi¥ im0l B12sa38 ¢ Dol o il
Oy Olaall s cilinalidl) s 4ial) Gabealy clisi gyl e 4dl 3 413 dad L2 Y) JS) e 2aly Ganl) day Cua
(M 5l a5 ) s ) omy st mainh g ol il e il (il G0 ) 555
Y¥laa b Jeniadt O (S A sl LS all 038 5 ¢ Ragal) Aum sl gl miliadl 3 i 5l T |yt ) a5
o AL eyl alea¥) 33 LS ([7,8] sl Ay dail s Jaeadll s AsVasally il cleliall Jie saae
9] Dbmall sliy s saill e Jaliall (g5 5 pam o gall ) um Ll 5 Cpial jall 5 JUIU 4, ) 5 puim Ll
ecllde U g 3 ecpaingd) @) A Lo deadl) b)) Galeal¥) pes Je sailall (an g sy @l ) ddlal
s on s (A lall JlnaS (and) (5 0 i ¢ s e sallle (YD Jide Gt saaalle Gaea e a5l 5 53Y)
Baliia¥) 8303 o el sl mals Bl ppeesalll das Bsnilid) Aiael ialend Fani Jesd (g0 ([10] A B2 Y)
1] Ao st (et ny bl e iSlimall Baelisa 5 a5 58 Jlaxiudy 28Ul (ya
ol gyl a0 pSeall calill fas duluall ciladiall g dealal) Jadal 3kl w28 (e B2l g o Candaill dplee 2ad
4.\.11..«5\ dl.zsﬂ LE}“-“ dﬂ\ ‘;\ L;a}la)j\ }\;Aj\ d\).\;\}@\bd\ 3alall %) sl ﬂd\)\ L;r_ ngjn.u chY ‘—‘E‘JL.?“ dbu_\.m)d
2ad A Laga 1550 canls Loyl ¢ sha 51 iy dileasSl) e L) & pam 5 Calill dunnl) 4 jenal) sla¥) sai eyl 5l CalaY
o6 oAy Jal s Calally Al Ay gam o) AGISE) () Janny g Jaiad) 1) ABLaYD 0050 cilatiall AaSlal 5 i
[12,13,14,15] aaalis 0355l e S5 Alaall 38 5 Aila dbem 53ke ) AL Zah3al) 83lal) g g3 3y sk
Y Al Al ol b
g il AL Gl ¢ sl ol Casiatl) Lo s saa Gl 0N Jlically piabl) Gt Adlie 31k 4530 Jlental
o (Bl skl opalle pi g sall) elaadl b S Ao A3 G5k (e A8k IS 5l Al 5o IS ¢ (auailly Caal)
g Rl Jliall g (bl L jlaay Jlaall 5 bl e IS
rJard) (33l g 3 sall
Alaxiocall UJ‘Z\ 3) gall
\mumd\du:eag_u;u)uY\uaﬂ\uubﬁw\ d\}“‘y\LJ‘U}H‘M°M\L53M‘CBJ‘UM°\)“€-‘
Llall (‘a.i L_ILUSAM Lo t\ASMLB_’ L&JJJ _)M\ e u.at.u]\ LLAS \AJ:.}J IREN ‘;c 4..444 L k-\.\)} (‘a-i el wwsa.l}
AV QLAY o) jal cpal deadl) Ciad Culada g ASAWL Gildadla A e G elld g (31803 30l Al sl WAL
o ool (aiai day Hhal hlada L Led

M oo

[
Sa 100 Jlal) e paludl Juab
&l il (s 9% 10 &T\ﬁ 6 -5.5 & PH Jaas

D an) COe U & gaa ada g2 il @l 3k g Sl e QalAl Gl Ja 100/ 68 0,05 Ay S0 5 el bl
° 8 (35-32) o el 6-5 Saal palal) sl

7.5 A dsast NH,OH %12.5 ddacl g PH Sy
v

© 8 5-40 ) sed QAL Ciidas -
a0 a50-40 & 8al Al Ciadas -

Ot (Aol A g B Baka

72



2018 / ale /ol daad) - jdie (ualad) Alaall — dualad) £30 S drals ddaa

: Chdaal) g Jild) Jlall g (el Albsassd) Julal
Protein ¢l dsd s -1
Gl Gun [16] J (e daiadl 48y 5kl cavs s Semi-Micro Kjeldhal Sles Jlasinls (i s sl 4y siall dauil) 085 o5
O s Aad lal 6,25 Jalas 3 il
Fat oaall dswd il -
[17] o 205 csn 5 Soxhlet b sudl Sl Jlasils call & saall il < 508
Moisture 4xsh il dud i3
A8kl G g )l @l pal © 2 105 3, s 4a o e s BINDER ¢ 55 sl 08 Jleainls 4 sk ) 4 & 408
[18] 2 35Sl
Ash el 85 4
° 25255~ ia 1 e s Nabertherm ¢ i Muffle furnace s i o8 (o8 <luall (3 jas ale )l & giall dpuil) s o3
J19] (& 48 5o sall A5y Hhall Crem 5 a1 ala 1) (565 (pad
(uaal) Jaladl)
[20] & +la Wi s Complete Randomized Design (CRD)JeSl ) siiall aranaill ¢ Ll Lilias) cililad) Jilas
aladinly cilaw giall fu Ay gieal) il 5 8l a5 [21] Genstat V. 12 .1 <suladl gabi e Jleninly i) Jalas o
. (0.05) 42530 (5 sl 2= Duncans’ ksl

Results and Discussion 4&éliall g gitiit)
A (a5 g saall A5 (Hsell QAL ) sl s Jilull and) Jliia s alid ShaasSl (s sisall (1) dsaal) e
. (P<0.05 Y sl ) 59 G Ay sima (5958 3 5an g lill o yekil

o) Jlua g bl dba il g Ayl sl g Rl g (i g ) Al gy (1) pBy J g

[ %y, [ %Ak, | %o | %osisn | |
0.88 87.96 - 11.01 Sl
c c a
0.67 6.01 - 92.80 IR
b a d
0.63 6.04 - 92.71 £ Jia oaly
a a c
0.61 6.40 - 92.59 RLEVY
a b b
1.30 51.86 30.63 16.01 Jil
a c a a
3.51 4.69 59.80 31.57 PR
b a c c
3.50 4.68 59.67 31.89 £ Aa s
b a b d
3.48 4.90 60.20 31.11 das
a b d b

S8 S Jae & Jpaall b il

‘ . (P<0.05) A sinn (5 siune 2ic Ay sima (G558 395 (Al i 3 sanll (85 ppaall a5 all
gl IS jaall 5 paladl (& bS5 sl st G Ay gime i jh dsa s JSlaal) Qdadll &G e sl )
Cu s el )53V aren (8 O s all A (g A simae (358 293 5 ) (i ((P< 0,05 ) dasine (5 e i A5yl
Chiaall bl (8 05 ) A Leali 94 92.80 Cxdy 3 A sed) il Cadaall Grand) (il (& CilS (5 A e )
Ob sy dua [22] eans Lo pe G380 M ge il (19 11,015 92.59 592.80 caly (Al g Jilaall 5 2daall 5 & il
. oanll by A A salall (e 9% 92 JSE il g )

73



2018 / ale /ol daad) - jdie (ualad) Alaall — dualad) £30 S drals ddaa

Caly 3 i)y ddmally ) sgdl Sliaall Ly 9% 31.89 Caaly 5 £ sial) (mnl) Jliaa b (g e i o) il Ly
On Ul Gl ssina A S Ll glaall sead o) I [23] LT s ¢ sl e %16.01 531,11 531.57
Al 05 (B8] a8 IS (68 0.09 ) 18er 225 s ) e Gl (s sina ) [24] 2 5 WS ¢ O Al

S s Lgmaen A paall @151 Jlda 8 cpall A G (P<0.05) dasine (3508 35y Liay) Jaa o) 288 (jaal) das Wl
Ol Cadadl jlaall 8 caall A Lels 9 60.20 A CISE M aial) A5 jlay Caiaall (and) jlia (8 (a0 A el
e ol Jlda (s sine o) [25] 0w s ¢« sl e 9% 30.63 559.67 559.80 cualy il 5 Jiladl 5 ¢ il g S sel
A0al) syl CaSR) 5 AL G I ol (6 a5 % 36-32 o 5l s zlal (e AL YD iy b

candl (b (8 4k A el Gl Eua palad) A skl A (8 (P<0.05) dasine (358 29 il (s
Sle (6.01, 6.04, 6.40 ) by 3} Sl sell 5 & siall g abnall aladl (3 4y sha )l das Lali % 87.96 <y Al 5 Jila
s

et lS ) (P<0.05) dusine B8 oms il sl 8 oty Bl Gl a8 sk 5l A Bnls e
Lain % 4.68 <l 3 ¢ il jlacall 8 culS 4y ok ) dans 8 et 9% 51.86 sy il 5 Bl jlacall (8 4y 5k ) daus
il Gl by 4 4sh )l dws o [26] o 5 ¢ Al o dadly Sl sl Jdall (8% 4905 4.69 <ils
Caal) (all) e b i g land] Galal) s (6 dai e Adlad) 5Ll A ) oS5 31 9% 88-84 G ¢ ) S

el b dun ¢ jlaall g palull (e JS 8 ale )l A & (P<0.05) 4 sine (598 3 san s dan gl a8 sl I Lo pady Lasd
(0.61 , uuly 3) dimall 5 ¢ el 5 3 sl (abal) (8 ala 1) s Lali 9 0.88 arly Caom Sl ) by 8 oo A
3.51 bl o def caly 3 () jldca 8 Gl aay sle )1 o g5 )) Jas of Lt ¢ M5l e 9% 0,63, 0.67)
By Nl e %(3.48 350, 1.30) anally g il s Jiludl jlinall 8 oo Il Ao carly Lai S 5l Jlinall 3 %
ol 4l a1 e SV Al IS el (5 % 1.1 iy Jiladl () Jliem b dla ) s o) 1 [4] sl
i el 35 ¢ L )y A 4l Ul o Lae J8) daill 028 5 ¢ o b A o (5ST La We ) sl LSy gandli sl
Asha 5 (55 At ity Cum L) il a1 il 4l 53 310 [27] Ll sl ) bl ) &y lae L 50
¢ 15.3 4a alall 5 Ay sha Ml 5 aall 5 (sl A iy 2 jlaall Ll ¢ Vil e 0.4 < 89 ¢ 9.3 Laludl 8 ala )l
i S Y ) g el il 52 0 [28] e as Ll 3 lie Ll s ¢« sl e %14 ¢ ....56.8 « 32.0
s OIS O (8 Ll o (8 agle Ulas Las et (a5 sl e 9% 1.9 531.63 5 16.75 Sla)lls paally o5 il
. %49.34 il Eua J8) A5k )l

laliiiuy)

Sla s Galy e A gaall g )00 Sl s Ay gyl g cmall s opigoall s (B Aygine 358 s Al pall gl < el
( 2daall &‘)A.d\ ¢ @\J@J\) aanall g JSlu) CBJ\ an

1Cbua o)

aailiad 5 aall el 4 i Tl 20l cleliall b Ciind) zlaall gy s (aly Jleiuly as — 1
il liaal) (bl &y jlaal) 32l isds

L I gl 23 A Cadaill A8 5l lidl pa 2

ARl e liall  Llan) 5 Caugaill delia g -3

:JJIAAA-“
[1]- Chousalkar K.K., Flynn P., Sutherland M., Roberts J.R. and Cheetham B.F.(2010). Recovery

of Salmonella and Escherichia coli from commercial egg shells and effect of translucency on
bacterial penetration in eggs. International Journal of Food Microbiology. 142: 207-213.

[2]- Stepien-Pysniak D.(2010) Occurrence of gram-negative bacteria in hens’ eggs depending on
their source and storage conditions. Pol J Vet Sci. 13: 507-513.

[3]- Herron KL & Fernandez ML.(2004). Are the current dietary guidelines regarding egg
consumption appropriate?. Journal of Nutrition 134: 187-190.

[4]- Stadelman, W. J. and O. J. Cotterill (1995). Egg Science and Technology . 4" ed. Food
Products Press . An Imprint of the Haworth Press. Inc. New York. London.

[5]- Ihekoronye Al, Ngoddy PO. (1982)Integrated Food Science and Technology for the Tropics.
2nd ed. Macmillan Publishers Itd., London.

[6]- Vaclavik AV, Christain WE.(2008)Essentials of Food Science. Springer Science Business
Media , LLC. New York. pp. 205-230 .

74



2018 / ale /ol daad) - jdie (ualad) Alaall — dualad) £30 S drals ddaa

[7]- Anton, M., F. Nau, and Y. Nys.(2006) Bioactive egg components and their potential uses.
World's Poultry Science Journal. 62:429-438. doi:10.1079/wps2005105.
[8]- Kaufman, 1. J. (2017)the recovery of protein from egg yolk protein extraction granule byprouct.

[9]- Layman DK & Rodriguez NR.(2009). Egg protein as a source of power, strength, and energy.
Journal of Food Technology 64(8): 67-71.

[10]- AEB.(1999). Eggcyclopedia - The incredible edible egg. Park Ridge, IL: American Egg
Board.

[11]- Asghar A & Abbas M.(2012). Dried egg powder utilization, a new frontier in bakery products.
Agriculture and Biology Journal of North America 3 (2): 493-505.

[12]- Barbosa-novas, G.V., Vega-Mercado, H.,(1996). Dehydration of Food. Chapman & Hall,
New York, pp. 1-3.

[13]- Mujumdar, A. S.(2014). Handbook of Industrial Drying, 4th ed.; CRC Press: Boca Raton, FL.

[14]- Bennamoun, L.; Arlabosse, P.; Léonard, A. (2013).Review on Fundamental Aspect of
Application of Drying Process to Wastewater Sludge. Renewable Sustainable Energy Rev., 28,
29— 43. DOI:10.1016/j.rser.2013.07.043.

[15]- Milledge, J. J.; Heaven, S. A.(2013). Review of the Harvesting of Micro-Algae for
BiofuelProduction. Rev. Environ. Sci. Biotechnol, 12, 165-178. DOI:10.1007/s11157-012-
9301-z.

[16]- van Dijk, D. ; Houba, V.J.G..(2000).Homogeneity and Stability of Material distributed within
the Wageningen Evaluating Programmes for Analytical Laboratories Commun.
Soil.Sci.Plant.Anal, 31 (11-14), 1745-1756.

[17]- A.O.AC.(1995). (Association of Official Analytical Chemists) Official Methods of Analysis,
16™ Edition. AOAC International, Gaithersburg, MD.

[18]- A.O.AC.(2002) Association of Official Analytical chemists Official Methods of Analysis.
Washington, USA.

[19]- A.O.A.C.(1975). Official methods of analysis. Association of Official Analysis Chemists. 13"
Ed. Washington , D.C.

AEAL’J‘ e.\&:."\&\ Byl 59 ¢ @sb)&\ el Julas (.\:\A.\.aﬁ (2000)&.4;.4 el e o A ala 9 gana &&B céj\‘)l\ —[20]

ol 5 Ao Ldall I ) Fsas sac Jom gl daalas ¢ bl Canl

[21]- Genstat(2009). General statistical Genstat guides V.12.1, copyright 2009 , VSN International
Ltd UK.

[22]- Osuga, D.Y. and Feeney, R.E. (1977).Egg protein . In: Whitaker, J.R.; Tannenbavm, S.R.
(ED) Food proteins. 2ed Westport: AVI .publishing. P:209-266.

[23]- Cunningham , F.E., Cotterill , O.J. and Funk , E.M.(1960). The effect of season and age of
bird . 2- On the chemical composition of egg white. Poultry Sci. 39 : 300-308.

[24]- Chung , R.A., and Stadelman , W.J.(1965). A study of variations in the structure of the hen’s
egg. Br. Poultry Sci. 6 : 227-282.

[25]- Marion , J.E., Woodroof , J.G. and Cook , R.E.(1965) Some physical and chemical properties
of eggs from hens of five different stocks. Poultry Sci. 44 : 529-534.

[26]-Powrie, W.D., Little, H., Lopez, A.,(1963) Gelation of egg yolk. Journal of Food Science 28
(1), 38-46.

[27]- Mine, Y.(2008) Egg bioscience and biotechnology. Wiley-Interscience, Hoboken, NJ.
Nilsson, E., J. Stalberg, and A. Larsson. 2012. 1gY stability in eggs stored at room temperature
or at 4°C. British Poultry Science. 53:42-46.

) sine duljay (Aaall aladlly S0l 5 badly zlaall (an Jba a3 dual | (2016) sy e sldy ¢ GLsil) -[28]

5l daala ¢ o) 0 A0S ¢ ptunle Al ¢ Alaall Al 3l Leiliaa e (A i i)

75



