943040 BIHINR0L LOBLINIBNBM IGN3IALOSISL 3(M03dT, 2024, Nel(23)

byGb0d3ebgmds

bogdoGanggemmdo 3mdgbgdmemo jyMol 339HEbob LsdmabIsMHYdE™
030190900 ©5 bsBOLLOL BMoghao sB396980Ol 353m3zemg3s

53000003300

dodo.tavdidishvili@atsu.edu.ge
056560 @b3>dg
manana.pkhakadze@atsu.edu.ge
05005 X Ws0539

93930 §9gommol Labgedfonm wbogg®lLodgdo
JM50b0, LogoMmzgEm
https://doi.org/10.52340/atsu.2024.23.01.06

3obboereemos dfyeol 3396H3bol 33900000 00MHYdIngds, JodowH0o Tyoagbocrmds,
3939bs 9330s60L mHFsboBIYY, ©OIAIO ©s bsI3HbIPM-3BHROSI B3N
3390590 Bs®30L 00Dsbdgfimbogrmds. Fglfageroenos bsgsGmggarmdo dmdgbgd-yero
bbgsalbgs x0dob dpyeob 33963bol bsGolbol memasbmmgd@oznemo dshg9bgdargdo,
305650 Bgdemos  bbgsslbgs 3ersbol 3396pbol  3s60sbb393989¢m0 bodbgdo.
390023300999¢000 33903bol dGRMEMma0mo 03090900, IEIboeos 339M3bol
3ool,  339603bolb gmol s bsFmFol asdmbogeosbmds s 9gHdsbgormsb
00bsg35GMBs, 33900abol ool s gmeol pH ©s G950sdgool 3m9530309630,
53 Ubbgs 053969000 900056 9e00MmBmomdsdo dommomgdl gggars asdmbsizegzo
x0dob dfg@Hob 33903bol Bsesem bsolbby s Fggbsdadnds dpyeol 339M3bobsdo
Ps996969c dmobm36900.

bs3396dc2 body3980: dFyHob 33963bo, bsGolbol 8s5839698e980, Mm3ml3M30s,
Im®HR0ma09900 99003960¢0Mds.

Agbogsgo.  Imlbobangmdol  MBOMBb3gmmRs  MLogMmbm s
doobo®olbmgsbo 3bM39©HO Bomdmdmdol 35350 xB9)MHM3560

3MHMOYII3000 E©J39600gmdOL FgEO© 99dEoer Mo 30mdengdss, HMAErol
23905$939®o 300bM3L 11533900L [oHIMYdsTo B Labob LB aslmzsbo
690090l Botmgsl. 53 BM0Z, YMMogdsls 03yMmmdls dgu™Mobzgurgmdols
60300 o 065309 39630meMgdso oMol - 393fygmgmdols
290053353900l 3MHMevY93gdo0.

Pgmol 339M3EbOL s BmGOEOL  Gommm godmygbgds 2oB30MHMdIdME0s

39933090 BEB®096EHJOOL  3oMRS©  IdIWBLGdMO  FgI(339MdO,
d930LgdoL do@oo  MbaMoom, ©O9GO 5 Lodgmm™bocnm-

65



943040 BIHINR0L LOBLINIBNBM IGN3IALOSISL 3(M03dT, 2024, Nel(23)

3MMB0WdBo3MNem 3390590  Bamomzol 80%Bsbdgfimboermdoo. domo
dmbdoMm9gdols 399396905 Fgodengds oyml 3OmydEol 0bwogzowswwm®mo
3 BObEMds (9300dz0wo 2023: 4, Jlarmnosa 2014: 5).

30 ym0L 339M(3HO 95005MGOI0S BOMEMAOVIMS 959G 0M0 5030 MHgdgdOL
3033¢gdbol dBgd®MO3 Fystm s d306Ma30L Lod3MMBocnm 3MMm©wYdEo©
(Tolik 2014: 5, Ekpo 2021:14).

gm0l 33903 36Mdoos  Mdzgemglio EMMOELL. 0bgMmMIs0s Jolibg
Bo3m3b605 93303Bv& 35306MMLgdLS s Bobmmo dgoEobols MgEgd@gddo. 300
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»J060960 65379330  003mbgds  d93609M9dds osa0bal, HmA Gyl
33963b0  209m@9360L MGHYb0BI0IB MoomMbm3egoEIdL s YOO
3930965L BIBL 55060l MMABOBAOL IMoz5e 36 300DY. sdoEHM™MI ol
dmbfogagms 33900l Msaombdos dgo@ebgl (Comosres 2018: 27).
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dMbBJMo  sLmdol, JOmbogmaro 3693dmbools, 33039 o JOmbogmwo
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£6930L BMIoeroBgdsl (Ekpo 2021:14).
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3 M3oMHgMdOL, 33960 @3bol 3owol  bodzzmMo30L Q5 3gMOL
2350350LFobgdom.
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053mbmMo x0dol IfFyMol gzgms 339OEboL Lodsweg 2 93 GoMygddos,
Mo - 3goMo  3:mBLOLEYBE00LSS s 035390 339MEbOL  39bGH®W MM
Boffoamls, bomem (30 - 3330030, 0o S 25dF30M35¢0]. 53 d5B39690gdOL
dobg300 olobo d0g3m36ads @O GG 339MEbL, HMIWOol Jgbsbgzol 35
oM bBos 50939 BHdM©IL 11 comql.

3obx oo xodol 3[ymol  3396Ebol  LogHmm  Momgbmdols 90%
0Y™ 0gGeMO, bemem 10% Fgqledsdgdmes 339M3EboL Lobsogm  3ansll,
Omdgol JGgbabgol 30 LEBIMHE0m 56 Mbs 509393 Jdm©PIL 30 OIL
(053035080 dgbsbzolsls 90 comqb).

b3505bgs x0dol AFYMmol 339MEOL  FMORBMEMAO0LIMO Bobol0SMJOGOO
fomdmeagboaros g-3 3bM0wLs s 30MH39w Bobsbby.

gb®ogro 3. Fjgghol 33963bol dmBamempon6o Bsboliosmgdegdo

8ggob xoBgo
339M3bob dobslosmgdmgdo

3oMsmbo | Jsbx Moo | 053mbmeo
3396@Ebob dsbo, g 13,67 14,02 11,52
33963bob ool dsbs, 8,02 8,10 6,65
33963bol 3ol dsbs, 4,40 4,58 3,70

1,82
33963boL 0ol MsbsgsMMds 177 1.80
33963bob aaol dsbsbomab ’ ’
Bodm3ol dsbs, g 1,25 1,34 117
Bs3m3ob boldg, 99 0,22 0,22 0,23
O30 dMEM 0,20 0,20 0,20
$39(¢0960 dmerm 0,23 0,22 0,22

39-3 3bMool dmbszgdgdo dg@Y39mwgdl, ™A 33eg30LmM30L s®IdWIO
Ubbgoqolibgs x0dol dfycmol 33903Ebgdl dmMol  y39wsbg oo dsloom

299m0Mbg3s  sbx Moo  x0dol  dfymol  33gM@Ebo, Fgdgy  dmol
73965mbol s 053MmboMo }0dol 339Mbo.  339MEbOL Aol ggMol dbGmog
5MLYd0MO Lbgomds godmliszgargs 603Tgdls MOl 56 godmgzarobs.
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3obx Mmoo x0dob IFYMHol 3390 EbOL BMEOAs mEbag FoaMagwgdvymos,
R565MBoL 5 053MBXYHO }0dols IFyHoL 339MEbOL 30 - BMTY3MHIEGdIMEO.

339603bol 30ols s 4ol MbsgsMmEMds, MMIgeoE ol LagHmm
obolsb g  2obLEBOIMEZL  339MEbOL  JswMmMomEMdsl, 1,77-1,82
9356 dd0o.

RoMomboly s Bobymmommo xodol dfymol 3390 Ebol BoFmFol Loldg
935690Leb 56 25BLH3930GdS, brenm 053mbHo x0dol 339G EboL Loldy
domnbg 4.54%-000 3g30o.

339603bol  30@0l, amol s 653MFol 3OmEgbEmwo 99339 mds
350033930 x0dol IFyMol 339MEbA0 SLsbmamos Bob. 1-Bg. 339M3EbOL
3oLoliob FgBIMIO0M 500 965530MMdS FGBYA0s: BoM3Mmbol x0dols
339m3bdo - 1:0,55:0,16, dsbx@omeo xodol 339m@Ebdo - 1:0,56:0,16,
053mbm©o x0dob 33gdEbdo - 1:0,56:0,17.

Lbgsobbgs x0dol dhygmob 339603bol dntHBmermpom®o

dgpnbowrmds, %
70
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10 = - -
0 : - L .
356M5mbo dsbyEomero 053mbmHo

= 33066bobgocs M 3396pbobaneo M bBs3ajo
Bsb. 1. bbgsslbgs x0Tob AMfyghob 3396GEbOL dmMHymmmyon®o Jgagbogmds, %.

domadeo  dmbsgdgdo  dfyMol  339GEbol  ImOBMEMyomE
3563969090y 39bb3gEMsTos  WOoEMsGMsdo  sMUgdM  Fglisdsdols
9dmbs39d9dmsb (Lukanov 2019: 7, Pukié-Stoj¢i¢ Mirjana 2012: 7).

339603bol 30Ol s Aol MHYBMIJ300L 3MmgB0E0gbEO (bMowo 4)
30ym0b 339MEbOL yzgws 2odmbszzwgy 60dmddo BmMIol gotmyagddos.
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GbOoo 4. AyHob 33963bOL Fogrol @ ol GyBHJgoob 3mggoaogbdgdo
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gm0l 3390EbOL JMobstvano ™M30Lgdgdo s domo Tgbabgols MbBato

OEfows® 3538060900 {i4oedsols 0mbgdol 3mb3gbEMa0slmsb
pH-096.
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56
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mafambo dubemfirmona oadeimtho

N 33563bob goarol pH M 33963bols gryamols pH

650.2. 3396300 gogol @3 3ol pH.

992 BoboBbg RsbL, MMI ygzgams x0dol 339M3EboL 3ol 5938 B9
557309, beagne 339HEbob 37l - 83530. 3300EboL 3ol Grhy Medeos
309900mgdL Aol dagd@gHmEowe m30lgdgdbY. d9bsbgzol 3Mmglido dFyMols
339603b0 LEMoxn3s ,09M0gds%, 300l {goeds-0mbadol 3mbagbEmagos
330MHEYds, Iols 30 - 0BMHEYds (ABmomuHa 2015: 5).
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B396 dogm doEgdMwo 33930l Fgaagd0 dgoglgdl WoEgMGIMSTo
MLgdwem dmba3gdgdl Lbgsalbgs x0dol  dfymol 339MEbol baholbmdmog
Q5 FMOBMEMA0E doB396909dBy.

©31336980. 256L5D03MMOs LodsMmzgemdo dmdgbgdwo, Lbzsslibgs
X030l 9Fgmol  339MELOL  MEMRBMEY3BH03MNMO ©s  FMOBMEMAOYOHO
9539690 9d0.

1. o9b00s,  MMd  339M3Ebob BmOs  IMIOEIOMI0S
3obdBY: BoBHoMd DmMIol 339MELOL FMMBs  IMAMYZIEOMS, OO HBMIol -
fla®dgergdaero.

2. ©oslGMMHgdeos, MM ogBIe 339M3EbL  AseBbos  Lsgdsme
do@oo, 3330030 30 s MmEBs3 Bowrgso oo LSOl Ao,
53 30m0mMgdL 3390 EbOL Losbargby.

3. 29bLboBEgmos  339M3EbOL  ImOBMEMyom©o  sh3969dwgdo.
30Wol, s 2ol bggoMomo oo 1,77 -1,82  g3oMawgddos.  (30¢0U,
3ol s 65FMFol  »bogsmmds dslol Jobgz0m  BsMsmbOl x0dols
339M@3bdo 1:0,55:0,16 FHmeos, dsbxmmMommo xodol 339m3Ebdo - 1:0,56:0,16,
053mbm©o x0dob 33gdEbdo - 1:0,56:0,17.

4. 25BLoBEZOHMOs 3390HELOL 30Ol s ol pH s MHgatodools
3099530309630, Mg Lbgs 358396909 msb gMmmdmomdsdo 30vm0mgdl
g39s  2odmbsggargizo x0dol IFymol  339MEboL  Jowsgn bomolbbg o
999Lods390s AfYyMoL 339MEboLEAO Foggbgdwyan dmmbmabadl.

@0oBIHGIOS

05300©0I30(0, MmEM, Jobsbs g@bogsadg,  Msdms  x®edsdg. 2023.
»B9doMmM3gM30 dmMIgbgdwyemo IFygHol bmm ol Jodow®mo dgaqbowmdol
@5 LEAHIIbMPMAOMGO  M30LYdYOOL  Fglfages. 93930 PMgorerol
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The article discusses the nutritional value and chemical composition of quail eggs, their
effect on the human body, and the feasibility of including them in dietary therapeutic and
preventive nutrition. The organoleptic indicators of the quality of quail eggs of different
breeds bred in Georgia were studied, and the distinguishing features of different classes
of eggs were analyzed. The morphological properties of the egg were investigated, the
yield and ratio of egg albumin, yolk, and shell, and the pH and refraction coefficient of
egg albumin and yolk were determined, which, with other indicators, indicate the high

quality of quail eggs of all test breeds and comply with the requirements for quail eggs.
Keywords: quail eggs, quality indicators, ovoscope, morphological composition.

Introduction. The provision of the population with safe and high-quality,
diverse products of animal origin is now a very urgent issue, the solution of
which requires the inclusion of new types of complete raw materials in food
production. In this regard, attention is paid to the processing products of rapidly
and dynamically developing branch of poultry farming, such as quail farming.

The widespread use of quail eggs and meat is due to the well-balanced content of
essential nutrients, their high absorption capacity, and the feasibility of including
them in dietary therapeutic and preventive nutrition. A contraindication to their
use may be individual intolerance of the product.

Quail eggs are recognized as a natural source of a complex of biologically active
substances and a valuable medicinal tool.

Quail eggs have been known since ancient times. Information about quail eggs
is found in Egyptian papyri and recipes of Chinese medicine. 300 years ago, the
Chinese scientist and doctor Li Shi Wushen pointed out the useful properties of
quail eggs, which were later confirmed by studies conducted in many countries
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throughout the world.

In Japan, it is called “ginseng in the shell”. Japanese scientists found that quail
eggs excrete radionuclides from the body and have a positive effect on a multitude
of bodily functions. In addition, quail eggs has many functions, so they were also
included in the diet of students.

Quail eggs are recommended for use in diet therapy, in the treatment of
bronchial asthma, chronic pneumonia, acute and chronic gastritis, diseases of
the gall bladder and biliary tract, cardiovascular failure, rickets, bone fractures
and anemia, stress, and depression. Quail eggs also purify the blood, increase
hemoglobin level and normalize blood pressure.

It is established that quail eggs are useful for the adolescent body, as well
as in the nutrition of the elderly, pregnant women, nursing mothers, athletes,
and people engaged in physical labor. A contraindication to its use is individual
intolerance of the product.

The useful properties of quail eggs are due to their high nutritional value. It is
distinguished by a high content of vitamins A, D, E and B, mineral substances,
amino acids, and oxidants. Thus, five quail eggs, which are equal in weight to
one chicken egg, contain approximately 4.5 times more iron and potassium, 5
times more potassium and 2.5 times more vitamins B1 and B2. It also contains
significantly more vitamin A, cobalt, and copper. Quail egg albumin contains all
essential amino acids, with a good proportion of fatty acids.

Quail eggs are more resistant to infections than chicken eggs, because the
high concentration of the bactericidal substance lysocine therein prevents
the development of unwanted microflora, and destroys microbes, including
salmonellosis bacteria, or inhibits their activity.

Along with that, quail has the highest body temperature among agricultural
birds, and this feature protects it from infectious diseases.

It is known from the literature that the quail egg shell, which consists of up
to 90% easily digestible calcium carbonate, also has currative properties. Its
composition also includes manganese, iron, fluorine, phosphorus, zinc, silicon,
and molybdenum, etc.

The reality today is the presence of food supplements and preservatives in
the products made by food enterprises, which largely have a negative impact
on human health. Inclusion of quail eggs in the menu of therapeutic diets will
undoubtedly slow down their effect.

Based on this, the studies aiming at analyzing the consumer properties of quail
eggs for use in food production, are relevant and of practical interest.

The purpose of the study was to investigate the quality indicators and
morphological characteristics of quail eggs of different breeds bred in Georgia.
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Research objects and methods. The studies were conducted in the laboratories
of the Department of Food Technology of Akaki Tsereteli State University. The
object of the research was the eggs of Pharaoh, Manchurian, and Japanese quail
bred in Georgia.

We determined the organoleptic and morphological characteristics of quail
eggs according to the existing standards. For analysis, we took 30 quail eggs of
each breed (90 eggs in total) three days after laying.

We determined the freshness of the egg and, accordingly, its class, taking into
account the condition and height of the air chamber, the condition of the egg
yolk, and the density and color of the egg albumin. We defined the smell of eggs
organoleptically.

We determined the purity of the egg shell visually, under bright light; the
thickness of the shell was measured using a micrometer with an accuracy of up
to 1 um. Then we determined the egg mass by weighing the egg. We used the
RADWAG brand electric scales for weighing. The density and color of the egg
albumin were determined visually, while the pH of the egg albumin and the yolk
were determined using a universal indicator paper, the refraction coefficient was
determined on a LICHEN brand refractometer. We determined the state of the
air chamber of the egg, its height, as well as the state of the egg yolk and the
integrity of the shell by means of the OH-10 brand ovoscope.

We conducted experiments three times. The obtained results have been
processed using mathematical methods.

Research results and analysis. We evaluated organoleptic indicators of quail
eggs of test breeds according to the appearance, color, and taste of the egg, as well
as its qualitative indicators.

According to the organoleptic indicators, the samples of quail eggs of the
Pharaoh and Japanese breeds fully complied with the requirements specified in
the standard. 10% of Manchurian eggs were contaminated. However, blood spots
were observed on no more than 1/8 of the shell surface, which is acceptable by
standards and affects only the egg class (GOST 3165 -2012. 2013:9).

According to shelf life, there are 2 classes of quail eggs: dietary and dining. In
addition, the grade of the egg can be determined according to other qualitative
indicators: the condition and height of the air chamber, the condition of the egg
yolk, the density and color of the egg albumin.

The height of all quails of the Pharaoh and Japanese breeds of quail is within 2
mm, the yolk has a solid consistency and occupies the central part of the egg, and
the albumin is dense, light, and transparent. According to these indicators, they
belong to dietary eggs, the shelf life of which should not exceed 11 days.
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90% of the total number of quail eggs of the Manchurian breed were dietary,
and 10% corresponded to the class of the dining eggs, whose shelf life should not
exceed 30 days.

The examination of the morphological composition of the samples showed
that among the quail eggs of different breeds, the Manchurian quail egg has the
largest mass, while the Pharaoh and Japanese quail eggs have a smaller mass. In
terms of the color of the egg yolk, no significant difference was detected between
the test samples.

The shape of the Manchurian quail egg was slightly elongated, while the rest
of the eggs of smaller sizes were oblong.

The ratio of egg albumin and yolk, which together with its total mass determines
the calorie content of the egg, varies between 1.77-1.82.

The thickness of the quail egg shell of the Pharaoh and Manchurian breeds
does not differ from each other, while the thickness of the egg of the Japanese
breed is 4.54 % greater than them.

The ratios of egg albumin, yolk, and shell in the quail eggs of the test breeds
are as follows: in the Pharaoh breed egg - 1:0.55: 0.16, in the Manchurian breed
egg - 1:0.56:0.16, in the Japanese breed egg - 1:0, 56:0,17.

The obtained data on the morphological indicators of quail eggs are consistent
with the data available in the literature on the qualitative properties of quail eggs.

Refractive index of the egg albumin and yolk in all quail egg samples is within
the normal range.

The culinary properties of quail eggs and their ability to be stored are largely
related to the concentration of hydrogen ions, or ph.

The egg albumins of all breeds have an alkwaline reaction, and the egg yolks
have an acidic reaction. The alkaline reaction of the egg yolk indicates its
bactericidal properties. In the process of storage, quail eggs quickly “age” and the
pH of the albumin decreases, while the acidity of the yolk goes up.

The results of our research will complement the data available in the literature
on qualitative and morphological indicators of quail eggs of different breeds.

Conclusions. The organoleptic and morphological indicators of quail eggs of
different breeds bred in Georgia have been determined.

1. It has been established that the shape of an egg depends on its mass: the
shape of a small egg is round, and the shape of a large egg is elongated.

2. It has been proven that diet eggs have a fairly high, dense albumin and a
slightly visible tall yolk, which indicates the freshness of the egg.

3. The morphological indicators of the egg have been determined. The ratio
of albumin and yolk is within 1.77-1.82. The ratio of albumin, yolk, and shell by
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mass ratio in the Pharaoh breed egg is 1:0.55: 0, in the Manchurian breed egg -
1:0.56:0.16, while in the Japanese breed egg, the ratio is 1:0.56:0.17.

4. The pH and refraction coefficient of the egg albumin and yolk have been
determined, which with other indicators, indicate the high quality of quail eggs
of all test breeds and comply with the requirements for quail eggs.
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