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AHHOmMauus Abstract
Msico nmuypl SA67ISTEMCS 8AHCHOTE COCMABASTIOWET CUPUTICKOTE OU-
emol. Ysenuuerue npoussoocmea Maca nmulbl, e2o Wupoxoe uc-
nomvb306atue 8 3a6e0eHUIX 00UECNBEHH020 NUMAHUS OUKmyem
HEe0OX00UMOCMYb HANTUYUS nobpo6ﬂoﬁ quiopmauuu 0 Kauecmae fOOd service operation implies the need fOV more detailed il’lfOT-
U coOepicanuy NUMamenvHolX 6eU4eCme 6 HeM. YCmAanoBneHo,  mation regarding their quality and nutrient retention. Cooking
Umo KynuxapHvle mMemoovt 06pabomku no-pasHomy 6030etici-
8y1I0M HA HATUYUE NUINMAMENbHVIX BeULeCTNd 68 Msce NMUUbL.
Taxum o6pasom, damnoe ucciedosarue nposodunoce ¢ uemvio  1herefore, this study was carried out to evaluate the effect of micro-
oyeHump 6030eticmeue NPULOMOBNIEHUS 6 MUKPOBOTHOBOL neuu  wave cooking in amino acids composition of chicken meat (breast
Ha cocmas amuHoKucnom msca (¢pune u 6edpo) yvinnsm-6potine-
D08 Mo cpasHeHuio ¢ MPAOUUUOHHBIMU MEMOOAMU KYTUHAPHOLL
obpabomxu: omeapusaruem, npuzomosseHuem noo 0asneHuem
U NOOHAPUBAHUEM.

Chicken meat is an important item in the Syrian diet. The increas-

ing production of chickens and their potential in restaurants and

methods have different effects on the values of nutrients of chicken.

&thigh) as compared with some conventional methods, i.e. boiling,

pressure and roasting.

BBenenue Introduction

B Cupun msaco nTuipl 3aHMMaeT IUAVPYIOLee IOI0-
JKEHMIO TI0 NPOVM3BOACTBY U IIOTPEeONIEHNIO CPefu BCeX
APYIMX BUAOB Msca ImTuipl. OHO CTaJo BTOPBIM IO IO-
IyAPHOCTM TOTpe6/IAeMbIM MACOM M, ckopee Bcero, — ©ond most popular meat eaten and is most likely to main-
COXPAaHNUT CBOM MO3ULMN. [JaHHBI BUJ CBIPbs SABMAETCA  tain this position. Chicken meat is a good source of protein
XOpOIIMM MCTOYHMKOM Oe/lKa M MHOIMX HYTPUEHTOB,
U COMEPXUT OTHOCUTETIBHO HeOGONbIIoe KOMNIECTBO
XK1pa, 0COOEHHO, TIPM YCTIOBUM €TI0 VICIIONIb30BaHMA 6e3
KOXI. MsCO IBIMIAT-6POiiIepoB Takke XapaKTepusy- versatility in menu planning, ease of preparation, consis-
€TCsl BOSMOXXHOCTDIO MCTIONb30BAHN [T PASHBIX LeNe  tent quality, and the availability of wide range of pre-pack-
Ipy IUVIAHVPOBAHMM MEHIO, JIETKOCTBIO IPUTOTOB/ICHNA,
CTaOV/IBHBIM KaueCTBOM ¥ Ha/IM4MeM IIVPOKOTO accop-
TYMEHTA IIPEABAPUTENbHO YIIAKOBAHHBIX, OpEH/IOBBIX,
CBIPBIX J TOTOBBIX K YIOTpeO/IeHuIo 11 mofauy npopykToB.  have increased over the years because of its convenience

Bo MHOrux crpaHax 06beMbl NUIEBBIX IPOAYKTOB,
HO/IBEPTHY THIX KY/IMHAPHOI 06pabOTKY C MCIIONb30BaHM!-
eM MUKPOBOTTHOBBIX BO3JEVCTBUIL, YBEIMUIMBAIOTCS TOJ
OT roja 13-3a yEo6CTBa U COKPALEHMA IPOJO/KUTEND- for manufacturing food products of high organoleptic
HOCTH TIpOLecca. YIy4llleHne KOHCTPYKUMU MUKPOBON-  properties and nutritional value [13].

HOBBIX IIeYeil BBICOKOI MOIHOCTU obecrieunBaeTr Obic-
TpbIe U SKOHOMIYHbIE METObI IPOM3BOACTBA IMIIEBBIX
IPOAYKTOB C BBICOKMMM OPTaHOJIEITUYECKIIMY CBOICTBA-
MU U NINIIEBOI LIeHHOCThIo [13]. of frozen foods, precooking of poultry products and snack

B muueBoii IpOMBIIIIEHHOCTI MUKPOBONHOBAA 06-  food also. Microwave use becomes of great importance
paboTKa IpUMeHAeTCS /I MacTepu3aluy YIaKOBaHHBIX
IPOAYKTOB, CTEPUIN3ALINN, [/I OTEIUIEHNS 3aMOPO>KEeH-
HBIX IIPOAYKTOB, IpeBapUTENIbHON 00paboTKM MPORYK-
TOB V3 MsCa NTUILBI U CHeKOB. Vcrmonb3oBaHme MUKpo-  nutrient retention in processed food [11].

In Syria chicken occupies a major place in production

and consumption among poultry. It has become the sec-

and many nutrients, and is relatively low in fat, especially if

the skin is removed. Chicken meat is also characterized by

aged, branded, raw and ready to eat and serve products.
In many countries microwave cooking and processing
and time saving. Improvements in the design of high-pow-

ered microwave ovens offer rapid and economic methods

In the food industry microwaves are used for pasteuri-

zation of packaged products, for sterilization, tempering

because of its extensive utilization at home for cooking,

thawing and re-heating. It is used also in research due for
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BOJIH mpuobpeTaeT 6O/NbIIOEe 3HAYEHNE 13-3a MIMPOKOTO
IpUMEHEHM B JOMAIIHVX YC/IOBYAX [JIA IPUTOTOB/ICHNA,
pasMopaxuBaHus 1 pasorpesa. OHM TaK)Ke UCIIONB3YIOT-
Csl B MCCIENOBAHUAX I 00eCIedYeHns COXpaHeH!s Hy-
TPUEHTOB B IepepabOTaHHBIX NMMIIEBBIX HpoAgykTax [11].

Alfaia et al. [3] ycTaHOBUIN, YTO BpeMsi HarpeBaHMNs,
TeMIepaTypa, MeTOJ IPUTOTOBJEHMUS ¥ COCTAB MBIIII]
SBJISIIOTCSI BAKHBIMU [IepeMEeHHbBIMI, KOTOpPbIe MOTYT OKa-
3bIBaTh B/IMsIHME Ha KOHEYHbIE JKelaTeIbHbIe XapaKTepu-
CTMKM Msica. XOTs MSMEHeHNs B MsCe, BBI3BaHHbIE TEPMO-
006paboTKOI1, U3yHAIOTCS B TeUeHVe MHOTMIX JIET U IIVPOKO
obcyxpatorcs (Tornberg, [14]), Tonpko B HEOONMBIIOM KO-
n4ecTBe paboT coOOIIaeTCs O BIVSAHUY Pa3INYHBIX yC-
JIOBUIT TepMOOOpPabOTKM Ha COfiep>KaHue aMUHOKUCIOT
" MuHepaabHbIX BelecTB (Wilkinson, et al., [17]). Kpome
TOTO, COCTaB HYTPUEHTOB TepMOOOpabOTAaHHOrO Msca
B JOCTYIHBIX 6a3aX JaHHBIX JOBOIBHO OTPaHMYEH.

Happich et al. [7] coobummmm o ToM, 4TO Ka4ecTBO 3a-
MEHUMBIX aMUHOKIUC/IOT BapbUPYeET, U YTO STU Bapualyn
B OCHOBHOM OOBSCHSIIOTCS PasIMYMsAMU B [JIMIMHE, TH-
IPOKCUIN3NHe U ruppokcunpornnne. O6uie 3aMeHNMble
aMMHOKIIC/IOTBI IIOCTABJIAIOT a30T JyIs CUHTe3a B Opra-
HU3Me KaKUX-TMOO 3aMEHUMBIX aMMHOKMUCIOT, KOTO-
pbIX MOXKeT He xBaTaTb. Kpome Toro, Barr et al. [5] and
Hamm [6] coobmuamu o TOM, 4TO KOJIUYECTBO BajlMHAa,
JIeMVIHA, U30JIeIMHA ¥ TUCTUAYHA ObI10 60JIble B MACE
KYPVHOI TPyZIKe, B TO BpeMs KaK MsACo Oefipa 1nMerno 60/1b-
1Ie IINIMHA, TUPOKCUTIPOINHA, TUPOKCUIN3IHA, TPEO-
HUHA U CepPUHA.

Pe3y/praThl MCC/IETOBAHNIT YKa3bIBAIOT HA TO, YTO paii-
OH BBIPALIMBAHMA ¥ COOTBETCTBYIOIIME IPAKTUKU Me-
HEIDKMEHTA, 110 BCEIl BEPOSITHOCTHU, OKA3bIBAIOT BIIMSHNUE
Ha Cofiep>KaHue MOYTHU TOJIOBMHBI aMUHOKUCIOT B MsicCe.
[ToMMMO 9TOTO, YCTAaHOBJIEHO, YTO MSICO OT CaMIIOB COJIep-
JKamo O0JIbIle TUAPOKCUIIPOTIIHA IO CPABHEHUIO C MSCOM
CaMOK.

Abd El-Wahed [2] cooburaeT, 4TO CBeXXee MACO TPYHIOK
u Gefiep COfIEpXKIUT Te >Ke MHAMBY/IyaIbHble aMITHOKVC/IOTDI
C HeOO/IBIIVIMY BapyaLsAMM B X KonndectBe. Kpome Toro,
Ibrahim and Shams El-Din [8] coo61azoT, 4T0 cofiep>kaHie
AMMHOKVC/IOT B MsICe KYPMHBIX TPYAOK BK/IIOYAeT M3MH
11,12; TpeonmH 4,24; BanuH 5,22; nzonentuux 5,40; rucTunvy
4,11; aprunuH 5,88; acraparuHoByIo Kucnory 8,88; ryTa-
MUHOBYIO KUCNOTY 4,92; cepun 4,05; nponus 4,07; s
4,11; amannH 5,98; Tuposu 3,77 (r/100 t 6enka).

CooburaeTcs, 4TO JIM3UH TEPsSeTCsl B pe3y/nbTare pe-
aKIMM OKVMC/IEHNs JKUpa pK TeMmeparypax Hipke 100 °C,
B TO BpeM: KaK IIpM BBICOKMX TeMieparypax (T.e., 115-
130°C), moTepu He 3aBUCENN OT MPUCYTCTBUA >Xupa (Lea
et al.[9]). Onnako, Macy et al. [10] ycTaHOBWMIN, YTO KOH-
LIeHTpaLuy OOIbIIMHCTBA CBOOOHBIX aMIHOKVCTIOT YBe-
JIMYUBAIUCD TIPY TePMOOOPAOOTKe MOPLMOHHBIX KYCKOB
JUTST )KapKY JIO JOCTVDKEHUY TeMIIEPATyPHl B LIEeHTpe KycKa
77 °C 3a UCK/IIOYE€HNEM TPEOHNMHA, CEPUHA, Ty TAMIHOBOII
KICIOTBI, TUCTU/MHA ¥ apruHuHa. OOlee yBenndeHue
coflep)KaHusl aMUHOKUCIOT OOBICHSAETCA TUAPOTU30M
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Alfaia et al. [3] found the heating time, temperature,
cooking method and muscle composition to be the im-
portant variables, which may influence the final desirable
characteristics of meat. Although meat changes induced by
cooking have been studied for many years and extensively
discussed (Tornberg,[14]), only few reports have specifical-
ly dealt with the influence of different cooking conditions
on the amino acid and mineral contents (Wilkinson, et al.,
[17]). Moreover, the nutrient composition of cooked meat
available in food composition databases is quiet limited.

Happich et al. [7] reported that the quantity of non-
essential amino acids varies, and that this variation is large-
ly accounted for by the difference in glycine, hydroxylsine
and hydroxyproline. Total non-essential amino acids sup-
ply nitrogen for the synthesis in the body of any of the non-
essential amino acids, which may be lacking. Besides, Barr
et al. [5] and Hamm [6] reported that amounts of valine,
leucine, isoleucine and histidine were great in breast meat,
whereas, thigh meat had more glycine, hydroxyproline, hy-
droxylysine, threonine and serine.

Furthermore, results indicated that area of production
and related management practices appeared to influence
the concentration of about half of the amino acids. More-
over, meat from males contained more hydroxyporline
than that from females.

Abd El-Wahed [2] reported that the fresh breast and
leg meat contained the same individual amino acids with
a slight variation in their amount. Besides, Ibrahim and
Shams El-Din [8] reported that amino acids content of
breast chicken meat contained lysine 11,12, threonine 4,24,
valine 5,22, isoleucine 5,40, histidine 4,11, arginine 5,88,
aspartic acid 8,88, glutamic acid 4,92, serine 4,05, proline
4,07, glycine 4,11, alanine 5,98, tyrosine 3,77(g/100g pro-
tein).

It was reported that lysine was lost by reaction with au-
toxidizing fat at temperatures below 100 °C, while at high
temperatures(i.e. 115-130°C) the loss was apparently in-
dependent of the presence of fat (Lea et al.[9]). However,
Macy et al. [10] found that most free amino acids increased
in concentration during cooking of roasts to an internal
temperature of 77 °C with the exception of threonine, ser-
ine, glutamic acids, histidine and arginine. They attributed
this general increase in amino acids content to hydrolysis
of protein by proteolyttic enzymes. Most free amino acids
decreased during heating, when isolated from the tissue by

dialysis. Besides, heat treatment (at 163°C) was found to
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6enka mpoTeonuTUYeCKUMuU (GepMeHTaMM, a KOIMYeCT-
BO OO/IBIIMHCTBA CBOOOJHBIX aMMHOKIC/IOT TIPU YKapKe
cHmKaeTcst. [IoMuMo 3TOro, 6BII0 YCTAaHOB/IEHO, YTO TeP-
Moo6paborka (rpy 163°C) yBenmuuBaeT KOHILEHTPALVN
CepuHa, [TTyTAMIHOBOJI KMUCIOTBI U Ba/IVHA, U30/IEHIIMHA,
efuHa, TUPO3nHa, GeHmTaTaHNHA 1 APTYUHIHA B MsICe
(Usborn et al., [15]).

Kpowme toro, Hamm [6] mpoBen aHanuns o6pasijos Msica
TPyROK U befiep OT OpOIiepoB, BhIPALEHHbIX U Hepepa-
60TaHHBIX B 4yeThIpex partoHax CIITA Ha X aMMHOKUCTIOT-
HBIII COCTaB. B mepecyeTe Ha MPOIEHTHOE COflEPIKaHMe
6esika KO/IMYECTBO BAJIMHA, JIEMIIVHA, M30/IEMIIMHA U TTIC-
TVAVHA OBUIO JOCTOBEPHO OOJIBIIE B TPYAKAX, A [/IMIIMHA,
TU/IPOKCUIIPOTINHA, TUPOKCUIN3IHA, TPEOHHA U CepUHA
66110 607blIe B Msice Oefep. B To e Bpemst, Moawad, [12]
o061, 4TO 061Iee KOMMYECTBO aMUHOKICIOT, ofLee
KO/IMYECTBO HE3aAMEHMMbBIX ¥ 3aMEHMMBIX aMIHOKWC-
0T B TepMOOOpaboTaHHOI roBsfuHe 6bU10 86,34; 33,01
1 53,33 1/16 r N, COOTBETCTBEHHO.

B 9701 CBA3M, LieIbI0 JAHHOI paboThI OBLIO M3yUeHNUe
B/IVSTHMSL Pa3/IMYHBIX CIOCO00B 06paboTku (Bapka, obpa-
60TKa maBneHneM, obkapKa U MUKPOBOTHOBAsT 06paboT-
Ka) Ha aMIHOKUC/IOTHBII COCTaB Msica 6poitnepos (bemep

U TPYJIOK).

Marepuanibl 1 METOMbI

Jcnonb3oBaHHbIE B JAHHOM UCC/IEIOBAHNM OPOTIIEephI
ObIIM TIO/Ty4eHbl Ha MeCTHBIX pbIHKax [lamacka. VIx Bec
6b11 B uamasone Mexay (1100-1400 r) u cpemHuit Bo3-
pact — 8 Hefienb.

IIpimiATa 6bUIM 3a0MTHI, BPYYHYIO OLIMITAHbI, OUNIIIEHDI
¥ BBIMBITBI BOFO/1. KpbI/ibs, 11€V 11 TO/IOBBI ObIIM YHa/IeHbI
BpyuHy. Tymky O6bUmM Hape3aHbl Ha YeTbIpe 4acTy (mBa
KyCKa IPY/IOK U iBa Kycka 6emep). Yactu kyp (6empa u rpyz-
K1) ObUIN TEPMOOOPAOOTAHBI C/IENYIOMIMMI METOAMI:

1 — Bapka: yacTy UbIAT (6efgpa u rpyaku) 6sutu 06-
paboTaHbl B KMIIAIIEH BOJE B KOMMYECTBE JOCTATOY-
HOM /I TOTO, YTOOBI TOKPBITh VX B COOTHOLIEHNN 2:1
(Boma: upimisATa) B TedeHue 30 MuH.

— Bapka IIOfI JaBJIeHNeM: 4acTy Kyp Uit (6empa
VI TPYAKY) ObUIV ITOMEIEHbI B KaCTPIOJII0-CKOPOBAPKY
u TepMoobOpaboTaHsl B TedeHme 20 MIUH.

— TO[pKapUBaHMe: YacTV UBIUIAT (0efpa M TPyAKu)
ObUIY TIO[KapEeHbI B IIPeIBAPUTENBHO HATPETOI 0ObIY-
HoII anexTponeun no 180°C B TeyeHMe HECKONbKUX
MMHYT.

— TepMOOOpaboTKa B MUKPOBOTHOBOI Iedl: fBa
Oezpa U [Be TPYAKM OBUIM IIOMEIeHbI Ha OO0 s
3aleKaHNA ¥ TepMooOpaboTaHbl B MUKPOBOTHOBOI
me4yy IpU BBICOKOM YPOBHE MOIIHOCTM B TeUeHNUe
20 myH. — 10 MMH. ¢ OfHOI CTOPOHBI 1 10 MKH. ¢ py-
TOVI CTOPOHBI.

Brnary, 301y, obuye munumabl v o6umii 6e/I0K onpene-
AT B COOTBETCTBUU C METOflaMU, PeKOMEHJOBaHHBIMMU
A.O.A.C.[4]. Bce ompenenenns IpoBOANUIN B TpeXKpar-
HOJI HOBTOPHOCTY U PETUCTPUPOBA/IN CPeHIE 3HAYCHMA.
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raise the concentration of serine, glutamic acid and valine,
isoleucine, leucine, tyrosine, phenylalanine and arginine in
meat (Usborn et al., [15]).

In addition, Hamm [6] analyzed broiler breast and thigh
meat samples from birds grown and processed in four loca-
tions of the U.S. for their amino acid composition. On per-
cent protein basis amounts of valine, leucine, isoleucine and
histidine were significantly greater in breast and glycine,
hydroxyproline, hydroxylysine, threonine and serine were
greater in thigh meats. Meanwhile, Moawad, [12] reported
that the total amino acids, total essential amino acids and
non-essential amino acids for fresh cooked beef meat were
found to be 86,34, 33,01 and 53,33g/16g N respectively.

Therefore, the aim of this research was to study the ef-
fect of different cooking methods (boiling, pressure-cook-
ing, roasting and microwave) on amino acids composition

of chicken meat (thighs and breasts).

Materials and methods

The broilers used in this study were obtained from the
local Damascus markets. Their weight ranged between
(1100-1400 g) and the average age 8 weeks.

Chickens were slaughtered, plucked by hand, cleaned
and washed with water. The wings, neck and heads were re-
moved by hand. The carcasses were then cut into four parts
(two breast pieces and two thighs). Chicken parts (thighs
and breasts) were cooked by the following methods:

1 — Boiling: Chicken parts (thighs and breasts) were
cooked in sufficient amounts of boiling water to cover
it at ratio 2:1 (water: chicken) for 30 minutes.

— Pressure-cooking: Chicken parts (thighs and
breasts) were placed in a pressure cooker and cooked
for 20 minutes.

— Roasting: Chicken parts (thighs and breasts) were
roasted by using a preheated conventional electric oven
to 180 °C for minutes.

— Cooking by microwave oven: Two thighs and two
breasts were placed in a baking dish and cooked in
Microwave oven on a high power level for 20 minutes,
10 minutes on one side and 10 minutes on the other.
Moisture, ash, total lipids and total protein were de-
termined according to the methods recommended by the
A.O.A.C.[4]. All determination was performed in tripli-
cates and the mean values were reported.

Amino acids were determined at the laboratories of ag-
riculture faculty. High performance Amino Acid Analyzer
was used as described by Winder and Eggum, [16]. Acid
hydrolysis was performed in sealed ampoules for the de-
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AMMHOKVICIIOTBI OTIpefie/IsA/IN B TabOPaTOPHAX Ha Cellb-
CKOXO03A/ICTBEHHOM IPeIPUATUN. BbI/I NCII0/Ib30BaH BbI-
cOK09(PeKTUBHBIN aMMHOKICIOTHBIN aHANIN3aTOpP, Kak
onucano Winder and Eggum, [16]. KucnorHusii rusponus
ObUI IIpOBeleH B TepMETUYHBIX aMITy/IaX [JId OIIpefere-
HY BCEX aMUHOKIC/IOT IIOMMMO METVMOHMHA, IMCTeVHA
u Tpuntodana. MeTHOHVH OB OIIpefie/ieH B TUAPOIN3a-
TaX OKMCIEHHON IPOObI KaK METHMOHVH CY/Ib(OH, LUCTe-
VH KaK L[VICTEeMHOBAs KUCTIOTA.

O6pasupl Obmi B3BemieHbl (20-30 Mr) B ammynax
u 6p110 Ho6asneHo 5 mn 6 N HCL Ammynsr 3ateM 6bun
3amasgHbl 1o BakyyMoM. OOpasipl 3aTeM HarpeBaam
B neuy npu 110°C B Teyenme 24 4. 3amasgHHbIE aMITy/IbI
ObUIV OTKPBITHI M COMAHASA KUCTOTA ObITa BbIIAPEHa IIOf,
BakyymoM. Harpuit-tiurparnsiit 6ydep (pH 2,2) 6b01 nc-
IO/Ib30BAH 1A PAacTBOpEHMA 0OpasIloB U JUIA pasBeie-
HUA VX 10 Tpebyemoro o6bema. [ aMMHOKUCTIOTHOTO
aHa/mM3a ObUI MCIIONb30BaH QVIBTPOBAHHBII IMAPONIN3AT
B BBICOKO3((eKTVBHOM aMUHOKJC/IOTHOM aHAa/IN3aTope
(6611 BBemeH obpaser; 06beMoM 50 ).

I[IpencTaBeHHbIe B TAONMMIAX JaHHbIE ABJIAIOTCA CPeli-
HYMI 3HAYEHVUSIMM TpeX IPOBEJEHHBIX OJHOBPEMEHHO
uccnegoBanyil. CTaTMCTUYeCKUT aHamM3 ObII OCHOBAaH
Ha OZHOGAKTOPHOM [UCIIEPCHOHHOM aHajau3e; ObUIn
copMUpOBaHbI TOMOT€HHbIE T'PYIIIBI B COOTBETCTBUM
¢ kputepueM [lynkana g P <0,05. [laHHbIe ObIIN CTAaTH-
CTUYECKM IpoaHanu3upoBanbl, ucnonbsysa STATISTICA
(IIporpaMMHYIO CHCTEMY JIA aHa/IM3a JAaHHBIX).

Pe3ynpraThl 1 00CyKaeHMe

O6pasipl Msca KYpUHBIX IPY/IOK 1 Oefiep ObIIM mpoa-
Ha/IM3MPOBAHbI Ha COflep)KaHMe B HUX BJIary, 6enka, xxupa
u 307bl. [lonydeHHbBIe pe3y/nbTaThl IPeACTaBIeHbI B Ta0-
nuie 1.

AHanus gaHHBIX B TA6MMIIBI 1 TIOKA3bIBAET, YTO COfEP-
JKaHUe BJIary B MsCe KYPUHBIX I'PYAOK ObUIO mpubmmsn-
TEeNIbHO Ha 1% BBIIIE 0 CpAaBHEHMIO C oOpasmaMm Mmsca
KypuHbIX Oenep. KomyecTBo Biaru B rpyakax u 6empax
coctaBmio 74,15 n 73,07%, COOTBETCTBEHHO.

Kak 1 o>xmpanoch, IpOLEHT XMpa B MscCe KypPUHBIX
TPYHOK OBUI 3HAYMTE/IBHO HIDKE 110 CPAaBHEHUIO C MICOM
6emep (P<0,05). CpegHee comepkaHMe >KMpa KYPUHBIX
rpyakax u 6egpax 6bu10 12,18 1 21,65% (B mepecuére Ha
CYXYIO MacCy), COOTBETCTBEHHO.

Kax BumHO 13 Tabmuis! 1 Msco KypUHBIX TPYROK 1 Ge-
ziep copepxaino 3,94 u 3,72% 3071b! (B mepecyéTe Ha CyXYyIo
Maccy), COOTBETCTBEHHO.

AMUHOKUCTIOTHBII COCTaB MsACa KypPUHBIX TPYHOK
u Oemep mokazaH B Tabnuie 2. VI3 pe3ynbpTaros, mpeq-
CTaBJIEHHBIX B Ta0/muIle, BUJHO, YTO MsCO KyPUHBIX IPy-
IOK 1 Oefiep COMep)KUT Te YKe aMUHOKICIOTHI C HeOOIb-
MMMU pasnnausamMu B ux koaudectse (P>0,05). Cxoxue
pesynbraTbl ObUIM ycTaHOBIeHBl Abd El-Wahed [2]. Pe-
3y/IbTAaThl IIpUBefeHHble B Tab/uIle 2, OKa3bIBAIOT, YTO
MSICO KYPUHBIX I'PY/IOK COflep>Kaio Oobliee KOMYECTBO
cepuHa, TUCTU/VIHA, aPTMHNMHA, TPEOHNMHA, Ba/lMHA, Me-
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termination of all amino acids other than methionine, cys-
teine and tryptophan. In the oxidized hydrolysis, methio-
nine was determined as methionine sulphone and cysteine
was detected in the form of cysteine acid.

Samples were weighed (20-30 mg) in the ampoules and
5 mls. of 6 N HCI were added. The ampoules were then
sealed under vacuum. Samples were then heated in an
oven at 110 °C for 24 hours. The sealed ampoules were then
opened and the hydrochloric acid was evaporated under
vacuum. Sodium citrate buffer (pH 2,2) was used to dis-
solve the samples and to dilute it to the required volume.
The filtrated hydrolysate was used for the amino acid anal-
ysis in High Performance Amino Acid Analyzer (a sample
of 50 uL-volume was injected).

Numbers presented in the tables are the mean values of
three concurrent iterations. Statistical analysis was based
on the one-way analysis of variance; homogeneous groups
were formed according to the Duncan test for P < 0,05. The
data were statistically analysed using STATISTICA (data

analysis software system).

Results and discussion

Fresh raw chicken breast and thigh meat samples were
analyzed for their moisture, protein, fat, and ash. The ob-
tained results are, hereafter shown in Table 1.

The analysis data in Table 1 indicated that the mois-
ture content of chicken breast samples was approximately
1,0 % higher than thigh meat samples. The percentages of
moisture of fresh raw breast and thigh meat were 74,15 and
73,07 %, respectively.

As expected, the percentage of fat in chicken breast meat
was significantly lower than that in thigh meat (P <0,05). Av-
erage fat contents of fresh raw chicken breast and thigh meat
were 12,18 and 21,65 % (on dry weight basis), respectively.

It could be noticed that fresh raw chicken breast and
thigh meat contained 3,93 and 3,72 % ash (on dry weight
basis), respectively.

Table 1. Chemical composition of fresh raw chicken meat
(On dry weight basis)

Ta6m. 1. XuMuyeckuii cocTaB Msica KypMHBIX IPYAOK U Geep
(B mepecuéte Ha cyxyro Maccy)

Constituents (%) |
Indicators | [Toxasarenn Copepsxanute (%) B KypUHBIX:

Breast | rpyakax Thigh | 6expax

Moisture | Brara 74,15 73,07
Total protein | O6uyuii 6enok 82,94 73,56
Total lipids | O6ugue mumumpt 12,18 21,65
Total ash | O6uras sona 3,93 3,72
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TUOHWHA, U3O0JIeIIMHA, JeiHa, QeHnIaTaHHa 1 n-
31Ha, B TO BpeMs KaK MsACO KYPUHBIX Oefiep COfepKao
6orblliee KOMYECTBO aClaparuHOBON KVUCIOTHI, ITyTa-
MMHOBOJI KMC/IOTBI, I/IMIMHA, a/lAHMHA, IUCTeNHA U TU-
posuna. Hamm [6] coobmun o CXONHBIX pe3y/IbTarax.
Tak, UM yCTaHOB/IEHO, YTO Ha aMMHOKVC/IOTHBII COCTAB
Msca OpoiIepoB OKa3bIBAIOT BINMAHNE PAlOH BBIPAIIU-
BaHI, IOPOJA, IO/ U BO3PACT. B0 06HApy’KeHO, YTO
obupue 3aMeHMMBbIe ¥ He3aMEHUMble AMIHOKVCIOTDI
B MsCe KYPUHBIX I'PYROK cocTaBAT 88,95 n 87,11; 50,49
u 51,37, a Takxe 38,49 u 35,74 r/16 r N, COOTBETCTBEH-
HO. OfHaKO MACO KYPMHBIX TPYLOK COfiep>Kano 6osblie
He3aMeHMMBIX Y MeHbIIle 3aMeHVMMBIX aMUHOKUCIIOT T10
CPaBHEHUIO ¢ MACOM KypuHbIX 6eep (P <0,05), uTo mo-
KasaHo Tabmure 2.

Bnusane BpeMeHU TepMo0O6pabOTKY Ha COflep>KaHue
aMMHOKIIC/IOT B MsACe LBIIUIAT-OpOTiIepoB IMpecTaBIIe-
HO B Tabmuue 3. VI3 pesynpTaTtoB B 9TOI Tabulle ACHO,
4TO TepMOOOpabOTKa 06PA3IIOB MACA C KYPUHBIX I'PYAOK
unu Geflep MpUBOAMIA K HEKOTOPOMY CHIDKEHUIO BCEX
aMMHOKMCIOT. O6pasubl MsAca KYPUHBIX I'PYAOK WM
6emep, 06pabOTaHHBIX MOJ laBlIeHVEM, COXPAHAIN Ha-
nbonpliee cogep)KaHme oO6IMX He3aMeHMMBbIX, 3aMEHM-
MBIX U 00IMX aMIHOKIC/IOT, @ 3aTeM B IOpsifiKe yObIBa-
HUS KOJIMYeCTBa aMUHOKMUCIOT CIeHOBanu CIeAyIoline
TEIJIOBble METOABI 00paboTKM: BapkKa, 06paboTKa B M-
KpOBOJIHOBOJI Teuy u nomxkapusanue (p <0,05). OgHa-
KO, CyILeCTBEHHbIe pa3inums MeXJy crocobamu Tep-
MOO6PabOTKY B OTHOLIEHNN COflePYKaHNs aMUHOKUCIIOT
B 06pasmax MsAca KYPUHBIX I'PyROK Win 6efep He ObUIN

The amino acid composition of fresh raw chicken breast
and thigh meat is shown in Table 2. From the result illus-
trated in the table, it could be noticed that the fresh raw
chicken breast and thigh meat contained the same individ-
ual amino acids with a slight differences (P> 0,05) in their
amounts. Similar results were found by Abd El- Wahed [2].
The results in the same table indicated that the fresh raw
chicken breast meat contained greater amounts of serine,
histidine, arginine, threonine, valine, methionine, isoleu-
cine, leucine, phenylalanine and lysine, while fresh raw
chicken thigh meat contained greater amounts of aspartic
acid, glutamic acid, glycine, alanine, cysteine and tyrosine.
Hamm [6] reported approximately the same results, and
he found that the amino acid composition of raw broilers
meat is influenced by area of production, strain, sex and
age. The total non-essential and essential amino acids of
fresh raw chicken breast and thigh meats were found to
be 88,95 and 87,11; 50,49 and 51,37 as well as 38,49 and
35,74g/16g N, respectively. However, fresh raw chicken
breast meat contained more total essential and less non-
essential amino acids than fresh raw chicken thigh meat
(P <0,05) as shown in the same Table 2.

The effect of cooking treatments on amino acids content
of chicken meat is shown in Table 3. From the results in the
table, it is clear that cooking of either fresh breast or thigh
meat samples caused some decrease in all of their amino
acids. The chicken breast and thigh meat samples cooked
by pressure retained the highest percentages of total essen-
tial, non-essential and total amino acids, followed in a de-
creasing order by boiling, microwave and roasting methods

Table 2. Amino acids composition of fresh raw chicken meats (g/16g N)
Ta6n. 2. AMMHOKVCIIOTHBIIT COCTaB MsACa UBIIIAT-Opoiinepos (r/16 T N)

Amino acids | AMMHOKMCTOTBI

Essential amino acids | He3aMmeHUMbIe aMUHOKMCIOTBI

Threonine | TpeonuH

Valine | Banuu

Methionine | meTronnn

Isoleucine | nsoneitun

Leucine | meituun

Tyrosine | Tuposun

Phenylalanine | pennnananuu

Lysine | musun

Total essential amino acids | Bcezo He3ameHumMbIx aMUHOKUCIOM

Non- essential amino acids | 3amenumvie amunoxucnomoi

Aspartic acid | acmaparunoBas xucnora
Serine | cepun

Glutamic acid | rryTaMunoBast Kucmora
Glysine | rmmmus

Alanine | amanuu

Histidine | rucrugun

Arginine | apruaun

Cysteine | mucrenn

Total non- essential amino acids | Bcezo 3amenumvix amunoxucnom
Total determined amino acids | O6ujue onpedenennvie amuHoKucIOMDL

Breast | [pynxu Meat | Begpa
3,09 2,80
5,87 4,62
2580 2,50
5,01 4,79
7,65 7,30
2,48 2,55
3,59 3,44
7,85 7,74

38,46 35,74
8,95 9,32
3,20 3,14
16,09 16,54
5,23 6,56
5,71 6,01
3,87 2,75
6,32 5,70
1,12 1,35

50,49 51,37

88,95 87,11
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Table 3. Effect of cooking methods on amino acids composition of fresh raw chicken meat
Ta6mn. 3. BiusaHue MeTOg0B TEPMOOOPAOOTKY Ha AMIMHOKMCTIOTHBIN COCTaB MsCa IBIIIIAT-OpoitnepoB

Breast | Ipypxu
Cooking methods | MeTopp1 TepMo06paGoTKM

s
Amino acids g/16g N | 8 E g
Avunoxucnorsi r/16r N v g &

TS B2 S

2s 37 S8

> = =] A X
Essential amino acids | nesamenumole amunoxucnomot
Threonine | TpeoHuH 3,09 2,92 2,95
Valine | Bamuu 5,87 5,51 5,53
Methionine | METIOHUH 2,92 2,36 2,42
Isoleucine | M30NMEeNIIH 5,01 4,85 491
Leucine | nejimuu 7,65 6,93 6,95
Tyrosine | Tupo3un 2,48 2,21 2,27
Phenylalanine | pennnananun 3,59 3,24 3,26
Lysine | nusun 7,85 6,98 7,08
Total | Bcero 38,46 35,00 35,42
Non-essential amino acids | samenumvie amunoxucnomoi
Aspartic | acmaparnHoBas KICIO0Ta 8,95 8,72 8,83
Serine | cepun 3,20 3,06 3,11
glutamic | rryraMunoBas Kucnora 16,09 15,81 15,90
Glysine | rummys 5,23 4,96 5,02
Alanine | amanun 5,71 5,41 5,46
Histidine | TUCTUINH 3,87 3,58 3,61
Arginine | apriaun 6,32 5,90 5,39
Cysteine | pucrenn 1,12 0,96 0,98
I;ﬁ(')f;ﬁ;gf“e““’“""‘ 50,49 48,40 48,84
Total determined amino acids | 8895 8340 8421

OO0111e aMMHOKICITOTHI

o6napyxensl (P>0,05). B pesynprare TepmoobpaboTkn
07l [aB/IeHMeM 00paslioB Msca KYPUHBIX TPYAOK WM
6emep, 6BUIO YCTAaHOB/IEHO, YTO OOIIIE AMUHOKVICIOTHI
cHIDKanuch ¢ 88,95 mo 84,21 n ¢ 87,11 o 81,16 r/16 T N,
COOTBEeTCTBeHHO. IIpu aTOM, OHM cHMXKanuch ¢ 88,95 no
81,43 u ¢ 87,11 o 77,43 r/16 T N B 06pasijax msica IPYHOK
u 6emep, 06pabOTaHHBIX MO[KAPUBAHNEM, COOTBETCT-
BeHHO. VccmenoBanns MMOKa3aay 3HAYMTEAbHOE CHIDKE-
HIUe KOMMYEeCTBA CEPOCOMEPXKAIINX aAMUHOKWUCIIOT, T.€.,
NeiI{MHA, TUPO3UHA, peHnIaNaHnHa U Tn3UHaA (KaK He-
3aMEHMMBIX AMUHOKICIIOT), @ TAK)Ke CEpPUHA, IIMINHA,
aJlaHMHA, TUCTU/MHA U apTUHMHA (KaK 3aMeHUMBIX aMI-
HOKIICJIOT), B TO >Ke BpeMsl ObIIo OTMe4eHO HeOOJIbIoe
CHIDKEHME B COJepP>KaHUU JPYTUX aMUHOKMCIIOT HOCTIe
TepMO0OOPaOOTKY 00Pas3I[OB MsICa KYPUHBIX TPYAOK UK
6emep.

Takum 06pa3oM, HOMTy4YeHHbIE Pe3y/IbTaThl CBUETEIb-
CTBYIOT, YTO TepMOOOpaboTKa 0OpasI[oB Msca KYPUHBIX
TPyROK mmu Oefiep HMPUBOAM/IA K CHIDKEHUIO BCEX aMM-
HOKMCIOT. CHIDKEHME COfiep>KaHusl aMIHOKVICTIOT MOXKeT
OBITH CBA3aHO KaK C IIOTEPeil MACHOTO COKa, TaK 1 C [leHa-
Typalueit 6elKoB IIpy TepMooOpaboTKe.

16

Thigh | Begpa
Cooking methods | MeTogbI TepM006pPaGOTKY

5 Y B ) 5
_8 g 8¢ 2 _ 8 g
vfs _§ Z& § _, 9vEs _3
E: ER 2% ¢ pr fEE ER
588 %7 82 £ ZZ 5B% %g
S3¢ 8¢ 5% & £8 SIg 2%
3,01 2,93 2,80 2,65 2,61 2,56 2,44
5,42 5,24 4,62 4,36 4,35 4,17 4,01
2,25 2,16 2,50 1,83 1,92 1,85 1,80
4,86 4,80 4,79 4,59 4,73 4,51 4,35
7,02 6,95 7,30 6,41 6,52 6,36 6,21
2,11 1,98 2,55 2,14 2,10 2,03 1,95
3,15 3,11 3,44 2,97 3,02 2,95 2,83
6,91 6,85 7,74 6,78 6,86 6,73 6,65
34,73 34,02 35,74 31,73 32,11 31,16 30,24
8,64 8,55 9,32 8,91 8,96 8,75 8,59
3,02 2,98 3,14 2,93 2,97 2,96 2,87
15,81 15,74 16,54 16,16 16,21 15,95 15,83
4,93 4,85 6,56 6,25 6,32 6,18 6,12
5,30 5,26 5,01 5,76 5,81 5,72 5,61
3,48 3,39 2,75 2,39 2,45 2,34 2,26
5,81 5,77 5,70 5,18 5,23 5,10 4,94
0,93 0,87 1,35 1,17 1,10 1,14 0,97
47,92 47,41 51,40 48,75 49,05 48,14 47,19
82,65 81,43 87,11 80,48 81,16 79,30 77,43

(P<0,05). However, no significant differences were found
among cooking methods on amino acids content (P> 0,05)
in either chicken breast or thigh meat samples. As a result of
cooking of fresh breast and thigh meat samples by pressure,
the total amino acids were found to decrease from 88,95 to
84,21 and from 87,11 to 81,16 g/16g N, respectively. Mean-
while, they decreased from 88,95 to 81,43 and from 87,11 to
77,43 g/16gN, in the fresh breast and thigh meat samples
cooked by roasting respectively. Marked amounts of sulpher
containing amino acids, i.e. leucine, tyrosine, phenylalanine
and lysine (as essential amino acids) as well as serine, gly-
cine, alanine, histidine and arginine (as non-essential amino
acids) were destroyed, while as slight decrease was noticed
in all the other amino acid contents under cooking of chick-
en breast or thigh meat samples.

Furthermore, from the same obtained results it was
clear that cooking of either fresh breast or thigh meat sam-
ples caused some decrease in all their amino acids. The re-
duction of amino acid content might be attributed to their
loss with drippings separated during cooking as well as by
the heat destruction.
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BriBogbr

[TomyyeHHBIe pe3y/nbTaThl UCCIE[OBAHNA MOTYT OBITH
pe3oMIpPOBaHbI CTIEAYIOLMM 06pasom:
— He mnpomenmue KynmHapHyI 06paboTKy 06pasibl
Msica KYPUHOI TPYAKM MMey 6ojiee BBICOKOE COfep-
>KaHIe BJIary, o6miero 6ejka 1 3071bl, HO 00/ee HU3Koe
cofepaHue oOIMUX TNIN/OB;
He npomreniee KynmmHapHyI0 00paboTKy MACO Kypu-
HBIX TPYJOK U Oefiep CofepKasio OfHAKOBOe KOIMJe-
CTBO OTZ€/IbHBIX AMVHOKICTIOTBI C HEOOTIbLINMI M3Me-
HeHusAMU B ux kommyectse (P>0,05);
He nmpomenmee KynmmHapHyo 06paboTKy MACO Kypu-
HOJl TPYAKM COAEpXXUT Ooblilee KOMMYECTBO He3a-
MEHVMBIX M MeHblllee KOINYeCTBO 3aMEHMMbIX aMU-
HOKVC/IOT, YeM HEIPUTOTOB/IEHHOE MSCO KYPUHOTO
6enpa (P <0,05);
O6pasiupl Msica KypuHOIT IpyaKu u Gempa, MPUTOTOB-
JIeHHbIe IIOJ JaBJIeHNeM, COXPaHWIN CaMoe BBICOKOe
KO/IMYECTBO He3aMEeHVMBIX ) 3aMEHVMBIX aMUHOKIIC-
JIOT, @ 3aTeM B IOpsifiKe yObIBaHMsI C/IE[OBA/IY METOMBI
BapKy, 006pabOTKM B MUKPOBOHOBOJL TI€YM 1 HOJpKa-
puBanus (p<0,05). OxHaKo, CyIeCTBEHHbIE Pas/ds
MeX/Ty M3y4aeMbIMI 06pasIiamMi He ObIIV 0OHApY KEHBI
B OTHOIIICHNY COfiepKaHms aMyHOKKCoT (P> 0,05).
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Conclusion

The obtained results from this study could be summa-

rized as follows:

— Uncooked chicken breast meat samples had higher
contents of moisture, total protein, and ash but lower
contents of total lipids than uncooked thigh meat.
Fresh raw chicken breast and thigh meat contained the
same individual amino acids with a slight variation in
their amounts(P > 0,05)

Fresh raw chicken breast meat contained more total es-
sential and less non-essential amino acids than fresh
raw chicken thigh meat (P <0,05).

The chicken breast and thigh meat samples cooked by
pressure retained the highest amount of total essential,
non-essential and total amino acids, if compared in a
decreasing order with boiling, microwave and roasting
methods, (P <0,05) but no significant difference among
these cooking methods for amino acid contents were
found (P >0,05).
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