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I'EHETUYECKHUE U CPEJOBBIE ®AKTOPHI TP MUHUMU3ALINN
WHBPETHOMN TENPECCUN B CTAJIE CHMMEHTAJIBCKOI'O CKOTA*
(Genetic and environmental factors on minimization of inbreeding depression in a herd of Simmental cattle)

B crathe mpumBOISTCS pe3yibTATHl OICHKH WHTCH-
CHBHOCTH POCTa CHMMEHTAIFCKOTO MOJIOJHSIKA IPU HC-
TIOJIb30BAHUN PA3HBIX cTerneHen I/IH6pI/I,HI/IHFa, B TOM 4YHC-
Jie WH-3HI-WHOPUAWHTA, OOTTOMKPOCCHHTA, TOIKPOCCO-
pUIMHTa, HHOpeTaiHKkpoccuHara. OnpeaeneHo, 4to Mpu
OOTTOMKPOCCHHIE M TONKPOCCHHOPHIHMHTE BIIASHAE Te-
HETUYECKHX (paKTOPOB HA JKUBYIO MACCy OT POXKJICHUS JI0
6 MecsIeB y OBIYKOB Bo3pacTaet o 73,7-75,8%.

KimoueBble ci0Ba: CHMMEHTAIBCKOM CKOT, T€HETHYE-
ckue  (GaxkTopel,  WH-DHI-WHOPHIWHT,  TOI-KpOCC-
HHOPHUIUHT, O0OTTOMKPOCCHHT, HHOpEITaifHKPOCCHHT.

B oTimume OT OTEUECTBEHHBIX aBTOPOR 3apyOEKHBIC
HCCIIEIOBATENI  YJCISIOT OOJIBIIOC BHUMAHHE AaHAIH3Y
reHerudeckux napamerpos: Abe H, Masuda Y, Suzuki M.
(2009), Andersen-Ranberg I.M., Klemetsdal G.,
Heringstad B., Steine T. (2006), Banos G., Coffey M.P.,
Wall E., Brotherstone S. (2009), Berry D.P., Buckley F.,
Dillon P., Evans R.D., Rath M., Veerkamp R.F. (2003),
Berry D.P., Buckley F., Dillon P., Evans R.D., Rath M.,
Veerkamp R.F. (2002-2003), Berry DP, Buckley F, Dillon
P, Evans RD, Veerkamp RF. (2004), Bloemhof S., de
Jong G., de Haas Y. (2009), Cassandro M., Comin A.,
Ojala M., Dal Zotto R., De Marchi M., Gallo L., et al.
(2008), de Roos, A. P. W., and G. de Jong. (20006),.
Dematawewa C.M.B., Berger P.J. (1998), Estrada-Leén
R.J., Magana J.G., Segura-Correa J.C. (2008), Haile-
Mariam M, Bowman PJ, Goddard ME. (2004), Heriazon,
A. (2007), Jensen J., Hohenboken W.D., Madsen P., An-
dersen B.B. (1995), Kadarmideen H.N., Wegmann S.
(2003), Loker S., Bastin C., Miglior F., Sewalem A.,
Schaeffer L.R., Jamrozik J., et al (2011), Oseni S.,
Tsuruta S., Misztal 1., Rekaya R. (2004), Samoré A.B.,
Rizzi R., Rossoni A., Bagnato A. (2010), Stoop, W. M.,
H. Bovenhuis, and J. A. M. van Arendonk. (2006),
Vallimont J.E., Dechow C.D., Daubert J.M., Dekleva
M.W., Blum J.W., Barlieb C.M., et al. (2010) u ap. IIpu
5TOM HEOTHEMJIEMOM YaCThIO UCCIICJOBAHUN IIPU aHAJIM3E
TeHETUYECKHUX MTAapaMeTPOB B 3apyOesKHBIX paboTax siBiIs-
eTcst m3ydeHue npobiem mHOpuanHTa: Adamec V, Cassell
B.G., Smith E.P., Pearson R.E. (2006), Biffani S., Samoré
A.B., Canavesi F. (2009), Bijma P.J., van Arendonk
AM., Woolliams J.A. (2001), Croquet C., Mayeres P.,
Gillon A., Vanderick S., Gengler N. (2006), Daetwyler
H.D., Villanueva B., Bijma P., Woolliams J.A. (2010),
Gulisija D., Gianola D., Weigel K.A. (2007), Konig S.,
Tsehay F., Sitzenstock F., Borstel U.Uv., Schmutz M.,
Preisinger R., et al. (2010), Kearney JF, Wall E, Vil-
lanueva B, Coffey MP. (2004), Mc Parland S, Kearney
JF, Rath M, Berry DP. (2007), Meuwissen T.H.E, Luo Z.

——

The article presents the results of the evaluation of
the intensity of growth Simmental calves using different
degrees of inbreeding, including in-and-inbreeding, bot-
tom crossing, top-cross inbreeding, in-breed-line-
crossing. Determined that at bottom crossing, top-cross
inbreeding, in-breed-line-crossing the influence of genetic
factors on live weight from birth to 6 months in bulls in-
creases to 73,7-75,8%.

Keywords: Simmental cattle, genetic factors, in-and-
inbreeding, bottom crossing, top-cross inbreeding, in-
breed-line-crossing.

(1992), Meuwissen T.H.E. (1997), Meuwissen, T. H. E.
(2002), Miglior F., Szkotnicki B., Burnside E.B. (1992),
Miglior F. (2000), Pulkkinen TI, van der Lende T, Groen
AF, Kaal LMTE, Zonderland J.J. (1998), Rutten M.J.M.,
Bijma P., Woolliams J.A., van Arendonk J.A.M. (2002),
Sewalem A., Kistemaker G.J., Miglior F., Van Doormaal
B.J. (2006), Smith L.A., Cassell B.G., Pearson R.E.
(1998), VanRaden P.M. (2005), VanRaden P.M. (1992),
Pong-Wong R., Woolliams J.A. (2007), Thompson J.R.,
Everett R.W., Hammerschmidt N.L. (2000), Thompson
J.R., Everett R W., Wolfe C.W.. (2000), VanRaden P.M.,
Smith L.A. (1999), Weigel K.A., Lin S.W. (2002), BBI-
YHCIICHAE W UCTIOh30BaHUS K03()()UIIEeHTa HHOPUIWHTA
B cenekiuu romutuHckoro ckora B CIIIA mocssimena
pabota Wiggans G.R., Van Raden P.M., Zuurbier J.
(1995) [15]. B mpakTuke MOJIOYHOTO CKOTOBOACTBA Poc-
CUH MHOPHAWHT TPUMEHSIETCSI IOCTATOYHO JTABHO, OJTHAKO
€ro BapHaHTHI JIAIOT pa3HbIe PE3yJIbTATHI B CEJICKIHH [2,
3], koTOopBIe MOTYT OBITH HE TOJBKO OTPHIATEILHBIMHU, HO
¥ TMIPOTHBOPEUNBEIME [1, 2]. DT U ApyTrHe TeHeTHYeCKHe
acIIeKThl CEJIEKIMM CKOTa PACKPBIBAIOT CTAThH, IPHBE-
NEHHBIE B CIIACKe JuTepatyps! [2-14]. B cBsi3m ¢ akTuB-
HBIM HWCTIONTF30BaHWEM HCKYCCTBEHHOTO OCEMEHEHHS
JTAHHBIA BOTIPOC SIBISIETCS aKTyalbHBIM BO MHOTHX CTpa-
HaX MHpa.

MaTepna.m,I B ME€TO/bI.

Jlist penienus 3ajlad MHHAMH3AIMKA WHOpPETHOU Je-
TIpeCCHM HaMU OBUIM TIpOBeNeHHI MccienoBanns B OO0
«®DatHeBO» bonxoBckoro paiioHa OploBCKOi 00IacTH.
JI71 coBepIIIeHCTBOBAHUS CHMMEHTAIBCKOTO TIOTOJIOBBS B
JTAHHOM XO3SHCTBE B TIIOCIIEJHHE TOIBI IMPHUMEHSIIACH
NMPECUMYIMICCTBEHHO CUMMCHTAJIBCKUC U KpaCHO-HéCTpI)Ie
rommTrHCKAE OBk OAO «OproBckoe» MO MIeMEHHON
paborte. [Ipu mccnenoBaHNE HHTEHCHBHOCTH POCTa TEIOK
KOHTPOJBHOHN TpymImoil OBUTH KUBOTHBIC, IOTyYCHHBIE
METOZIOM KPOBOCMEIICHHUS, P W3YyUYCHUH HHTCHCHBHO-
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CTH pocTa ObIYKOB KOHTPOJIEM BBICTYIIAJIA IPYIINIA, 1OJIY-
YeHHas B pe3yJbTaTe WH-OHA-WHOpWIWHTa (T.e. B He-
CKOJIBKHX ITOKOJICHHSX) M KOMILIEKCHOTO WHOpPHIWHTA.
Bce sxkuBoTHBIE ObLTH OgHOro Bo3pacrta. Kosdduiment
HHOpHUIMHTA BEIYUCIISUTH 110 opmyte Paiita [16]. CraTu-
CTHYECKHI aHaIM3 IPOBOAWIN B KOMIIBIOTEPHOH IMpo-
rpamme «Microsoft Excel».

Pe3yanTaThl Heciie10BAHAIM.

IIpoBenEHHBIC paHee WCCIIEIOBAHUS MOKA3ald, B MH-
OpeHOM TIOTOJIOBBE CHMMEHTAIBCKOTO M CHMMEHTAll-
rommTrHCKOT0 ckota OO0 «®DaTtHeBO» HaMOONBIIEH
JKWBOW Maccol TpW POXKACHWH o0amaiyd TEIKH, TOIy-
UCHHBIE B pe3ysibTaTe KpoBocMemeHus (32,5 Kr), oHako
Ténku (n=30), MOIyYeHHbIe TPH TOIOPHUIAWHTE W TOII-
KpoccOpuauHre (T.e. ¢ IpHUMEHEHHEeM HHOPEIHBIX OTIIOB
B crereHu [V-IV u V-V), takke mamm Goree BBICOKYIO
XKHUBYIO Maccy — 31,2 kxr. B koHIle mepBOro mecsa BbI-
pammBaHUsT HAMOOJIBITYIO KHUBYIO MAacCy HMMEIH TEIKH,
HOJTyYCHHBIE IIPH KPOBOCMEIIEHHH M YMEPEHHOM POJICT-
Be: JKuBas Macca oT 1 10 12 mecsia Bo3pocia y HUX OT
57,0 u 53,5 no 268,0 u 266,0 xr cooTBeTCTBeHHO. [IpH-
qém B 7, 8, 9 u 10 mecsimeB 1é€nku ¢ F,=25,0% npeBocxo-
mm 1éiok ¢ F,=0,781% na 24,8, 31,0, 41,7 u 43,2 xr
cootBetcTBeHHO (p<0,1-0,05).

BriocnencTBuM  KMBOTHBIE HTHX TPYNI CMOTJIA Ha-
Opath k 18 MecsiaMm JKHBYIO Maccy, HEOOXOIUMYIO IS
HOPMAJIPHOTO OIUIOJOTBOPEHHS, @ TENKH, MOyUYCHHEBIE B
pe3ysipTaTte OOTTOMKPOCCHHTA (T.€. IIPH OTLIOIOTBOPEHUH
WHOpEeHBIX MaTepell ceMeHeM ayTOpeIHBIX OBIKOB), K 12
MecslaM Jalid XyJmui moka3arenb — Beero 211,545,7 kr,
gTo yeTymmio ténkam ¢ F,=25,0% 56,5 xr (p<0,001).

Cpenu HHOPETHOTO MOTOJIOBBS OBIMKOB (CM. TaOJTHILY
1) mpu poXIEHUU OTIMYAIACh TPYIIA, TMOJTydeHHAs Me-
TOZOM TOTOpPUIMHTa W TOmKpoccOpuamnra (n=28) —
29,9+0,2 kr, XOTsS 10 BCEM TpyIIlaM CYIIECTBEHHBIX pa3-
Taui moaydeHo He 0buT0. Co 2 o 4 MecsIl B cTaje JTH-
JPOBATIM TI0 WHTEHCHBHOCTH POCTa JXHBOTHEIC, MOITY-
YeHHBIE TIPW CIIApUBaHWH WHOPEITHBIX MaTepeid W ayT-
OpemHbIX O0TIOB (pocT cocTtaBmi ¢ 48,3 1o 86,6 xr), ogHa-
KO K 5 W 6 Mecsnam HanOOJBIIYIO JKHBYIO MacCy CHOBa
mokasasa TpyIIna, MOMydYeHHAsl C UCIOJIBE30BaHIEM CeMe-
HU WHOpenHsIX oTHoB — 99,1+£2.5 m 113,6+3,0 xr, uro
MIPEBBICHJIO JKMBOTHBIX KOHTPOJILHON rpynmsl HA 13,2 n
18,3 xr coorserctBernHo (p<0,001). Bapmanmsi sxuBoi
MAacchl 110 TPYIIIaM U MecsaM ObIla HeJOCTaTOYHO CTa-
OWIIBHOW, YTO MOXKET OBITH ITOJTBEPIKACHHEM CHIBHON
3aBUCHMOCTH HWHOPEIHOTO TIOTOJOBBSI OBIYKOB OT YCIIO-
BUI KOPMIICHUSI U COAEPIKAHUSL.

Tabmuna 1. — BrusiHue BapuaHTOB POJICTBEHHOTO CIIAPUBAHUS
Ha WHTEHCHBHOCTB POCTa CHMMEHTAThCKIX OBrIKOB B OO0 «DaTHEeBOY

Pa3HoBUAHOCTH n IMapa- JKuBas macca o mecsiiiam, Kr
UHOpUIUHTA METPEI IpU POKACHUU 1 2 3 4 5

WuH-s11-uHOpUIIHT M 29,7 45,1 61,5 80,2 85.9 95.3
(T.e. B HECKOJIBKHX ITOKOJIEHU- 8 +m 0,1 1.8 3,1 3,7 1,5 2.7
SIX) U KOMIUICKCHBIA HHOpU- o 0,43 5,08 8,79 10,53 4,15 7,67
JAHT C, % 1,45 11,27 14,29 13,12 4,84 8,05

Ymepennoe M 29.4 45,9 64,4 84,9 96,0 103,9
pPOIICTBO 7 +m 0,49 4,15 6,65 7,10 7.89 9,93
(II-IV 1 IV-1V) o 0,2 1,6 2,5 2.7 3,0 3.7

C, % 1,68 9,06 10,32 8,37 8,22 9,56

Borromxopocunr M 29.5 48.3 67.4 86.6 96,1 105,6
(T.e. UHOpEIHBIE MaTEepPH ) 19 +m 0,2 1,1 2,1 3,0 2.4 33

c 1,09 4,75 9,37 13,01 10,57 14,33

C, % 3,71 9,85 13,90 15,01 11,00 13,56

TonGpuauHr 1 TOnKpoccOpu- M 29.9 48,1 66,7 84,5 99,1 113,6
JIAHT 28 +m 0.2 0.8 1.4 1.9 2.5 3,0

(T.€. UHOpeIHbIE OTIIBI) c 1,13 4,05 7.27 10,13 13,02 15,80

C, % 3,78 8,43 10,90 11,99 13,14 13,91

WNubpeyiaitHKpOCCHHT U WH- M 293 46,2 62.9 83,2 96,3 104,8
KpoccOpuuur 10 +m 0,1 1,2 2.4 2.4 3,5 4.7

c 0,46 3,87 7,46 7,64 11,10 14,99

C, % 1,56 8,37 11,86 9,18 11,53 14,31

M 29.6 473 65,6 84.5 96,2 107,5
Bcé unbpennoe 72 +m 0,1 0,5 1,0 1,2 1.4 1,8

IIOT0JIOBBE c 0,97 4,51 8,29 10,65 11,69 15,28

C,. % 3,28 9,53 12,64 12,61 12,15 14,22

OnHako u3ydeHne Koppessinuii Mexay KHuBoif Maccoi
OBIIKOB (CM. TaOJMITy 2) TTOKA3aJ0, YTO BIIUSHUC TCHETH-
gecknX ()aKTOpOB Ha MHTEHCHBHOCTH POCTa BO3pAacTaeT
IIpH CIAPHUBAHUW HHOPEIHBIX MaTeped W ayTOpeIHBIMH
Obikamu u HaoOopot (73,7%). DTO0 MOXKeT OBITh IIOJ-
TBEPKACHWEM CHIDKEHHsT WHOpemHoit nempeccun. Wn-

——

Ope/UTaiftHKPOCCUHT ¥ UHKPOCCOPHIIMHT TaKXKe CIIOCOOEH
YMEHBIIATh WHOPETHYIO NIETPECCHIO 0 YKUBOW Macce y
OBIUKOB B CBSI3H CO CIIOKHBIMH ()OpMaMU HacIeTOBaHUS B
IIPU CIIAPUBAHUY KUBOTHBIX PA3HBIX HOPOJI M JINHHUH.
Amnanu3 pocrta 70 6 MecsIEeB I0Ka3al, 4To y TEI0YeK,
B OTJIMYHE OT OBIYKOB, MPH OOTTOMKOPOCHWHTE, TOMOPH-
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JUHTE U TOHKpOCCI/IH6pI/II[I/IHFe BIIMSIHUEC T'CHETUYCCKUX
(aKTOpOB Ha KUBYIO Maccy OBLIO BBIIIE, YeM Y OBIUKOB,
MOJTyYSHHBIX aHAJIOTHYHBIM METO/IOM POJICTBEHHOI'O Clia-
puBanus (77,9-78,9%). DT0 MOXKET OBITH ITOTBEPIHKTCHH-
€M TOTO, UTO TPH CIIApUBAHUH, HATIPABJIEHHOM Ha Pa3phIB
UHOpEeTHOU JIETPECCUH, MPU BBIPAIIMBAHUU B OJIMHAKO-

BBIX YCJIOBHSX KOPMJICHHS TEJIOYKH pPEarupyeTr HHTCH-
cuBHee Ha 4,2-5,2%. JlocraroyHOe KOJIMYECTBO KUBOT-
HBIX B JTHX IpyIIaxX II03BOJISET CJACIaTh BBIBOJ O BO3-
MOJKHOM YBEJIHUYCHHH TEHICHIHH II0 3TOMY Pa3IHYHIO
BITMSTHUSI TEHETUIECKUX U CPEJIOBBIX (JAKTOPOB HA KHBYIO
Maccy.

Tabmnuna 2. - BiusiHue BapuaHTOB POJACTBEHHOTO CHIAPHBAHUS HA TOBTOPSIEMOCTh
pocTa CHMMEHTAITBLCKUAX OBIKOB H TEN0YeK B OO0 «DaTHEBO»

Koppesuu xiBoii Macch reH?TJII/IHHZ}(I;II/I;x "
o] B CMEXKHBIE IIEPUO/IbI BEIPAIMBAHHS
o0 =y (oT poxzienust 10 6) cp eHOBHXO
PasHoBUIHOCTH % % axtopos. %
MHOpUAMHTa | B | E|E E|E E|E E|E E|E Bl 11y
Sl Esrlrre el ElE ) 2 2 g
o — — o (o] (3] 3] < < ) ) =)
berukn
Wu-su1-unbpuuHr r 0,695 | 0,953 | 0,888 |-0,616 | 0,728 | 0,956 60.1 39.9
Konrtpoubnas rpynmna 8 | £m, | 0,840 | 0,040 | 0,055 0.094 0,082 0,035 ’ ’
VYmepennoe poacTso 7 r 0,099 | 0,886 0,915 0,734 0,789 0,924 75 275
(UI-1V n IV-1V) =m; [ 0,119 [0055 | 0048 | 0081 | 0073 | 0,046 ’ ’
BorTomkopocunr 19 r -0,166 | 0,930 | 0,967 0,862 0,894 | 0,936
(1.¢. unOpenHble MaTepH) =m; | 0,102 | 0,044 | 0,030 | 0,061 | 0,054 | 0,042 3.7 ] 263
TonGpuarHT U TOLKPOCCUHOPHIUHT 280 r |-0,007 | 0,887 | 0825 | 0.886 | 0,888 | 0,941 37 | 263
(1.¢. uHOpeuibIe OTIDI) +m, | 0,001 |0.055 | 0,068 | 0.055 | 0.055 | 0.040 ’ '
Mubpeialitnkpoccunr 10 r 0,248 0,992 | 0,811 0,634 0,917 0,947 758 249
1 MHKPOCCOPUUHT +m, | 0,116 | 0,015 | 0,070 0,092 | 0,048 | 0,039 ’ ’
Bcé unbpennoe 72 r 0,025 | 0,924 | 0,883 0.828 0,885 0,945 748 252
1OI'0JIOBLE UHOPEIHBIX ObIYKOB +m, | 0,120 | 0,046 | 0,056 0,067 | 0,056 | 0,039 ’ ’
Témouxn
Wu-su1-uHOpU IuHT 8 r -0,142 | 0,979 | 0,959 0,915 0,869 0,907 748 252
Konrpoabnasi rpynna +m, | 0,107 | 0,022 | 0,030 | 0,044 | 0.053 | 0,046 ’ ’
YMmepennoe poscTBo 6 r -0,099 | 0,981 0,794 0,838 0.955 0,981 742 2538
(II-IV u IV-1V) +m, | 0,107 | 0,021 | 0,066 | 0,06 | 0,032 | 0,021 ’ ’
borromkopocunr 34 r 0,201 | 0,908 | 0,876 | 0.868 | 0.933 | 0,950 789 | 21.1
(T.e. uHOpeIHbIE MaTepH ) +m, | 0,106 | 0,040 | 0,055 | 0,055 | 0,053 | 0,030 ’ ’
TonOpuauHr U TOMKPOCCUHOPUAUHT 28 r 0,344 | 0.893 | 0,772 0,886 0,846 | 0,932 779 271
(T.€. MHOpEAHDIE OTIBI) +m, | 0,100 | 0,045 | 0,071 | 0,055 | 0,055 | 0,045 ’ ’
Wub6pennaiiHKpOCCHHT 6 r -0,094 | 0,974 | 0,782 | 0,254 | 0.883 | 0,973 629 | 371
1 MHKPOCCOPUMHT +m, 0,110 | 0,024 0,067 0,105 0,055 0,024 ’ ’
Bcé unbpennoe 88 r 0,281 0,916 0,845 0,866 0,909 0,947 79 4 20.6
MOTOJIOBbE HHOPEHBIX TEIOYEK +m, | 0,110 | 0,043 | 0,054 0,054 0,045 | 0,035 ’ ’
Tabnwma 3. - ['eHeTHYeckast U TapaTAITIYECKast H3MEHIHBOCTD JKIHBON MaCCHI
B WHOpETHBIX IPYyTIax CHMMeHTaIbckoro Monoaaska OO0 «DaTHeBO»
M3MeHYHBOCTD )KUBOM MacCChI
= B pa3HbIE MIEPHOTBI BEIPAITUBAHMSI, KT
I'pynna 2 | E
MOJIOJIHSIKA 2 % E g = g g g g
S| & | B2 | 3 B 5 3 3 3
= SR = = = = = =
g — i~ I3 < ) ©

66 | 0.726 | 3,373

6201 | 7.966 | 8,744 | 11,429 | 15,332

beraxn 72 | ©. 0,246 1,145

2,106 | 2,705 | 2,969 | 3.881 4915

Gp 0,972 4,518

8,307 10,671 | 11,713 15,31 20,247

GG 1,588 4,875

8,019 8,829 10,743 | 12,688 16,428

Ténouxku 88 | o, 0,412 1,265

2,081 2,291 2,787 3,292 4,262

op | 2,001 | 6,140

10,100 | 11,120 | 13,531 | 15,981 | 20,690

I'eneTndeckas H3MEHUYHUBOCTD JKHBOI MacChl TEIOK OT
pokaeHust 10 6 MecsIeB OblIa BBINME, YeM y OBIYKOB, W

——

coctaBmia oT 1,588 no 16,428 xr (cM. tabuwmiy 3), B TO
BPEMS KaK mapaTuiniIeckasds n3MCHUYNBOCTH 6BIJ'Ia BBIIIC Yy
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OBIYKOB, HAUMHASL CO BTOPOTO MECSIa BhIpAIIUBaHUS (OT
2,106 1o 4,915 xr), 4TO MOXET OBITh CBUACTCIHCTBOM
TOTO, YTO JIJII MHOpPEHBIX OBIYKOB CIIEAYET OCOOCHHO
TIATENEHO OaTaHCHPOBATH PAIHOH.

[TomBoIS UTOT TIPOBENIEHHBIM HCCIICTOBAHUSM, CIIEIY-
€T 3aMETUTh, YTO B CENEKITNH CHMMEHTATBCKOTO CKOTA TI0
HHTEHCUBHOCTH POCTa pe3yIbTaThl 3aBUCAT B OoJbIIeit
CTETICHH He OT BapHaHTa WHOPWAWHTA, a OT WHIWBHIY-
ATBHON COYETaeMOCTH POAMTENLCKUX Hap. Kpaiine Hexe-
JIATCJHLHBIM OCTAéTCST MHOPHUIUHT B HECKOJIBKUX TIOKOJIC-
HUSX W KOMIUTEKCHBIA WHOPUIWHT, TMOCKONBKY TIPH HEM
HHOpemHas Jempeccus MposiBisieTess MakcuManbHo. Cra-
pUBaHWEe WHOpEIHBIX KOPOB C ayTOpeTHBIMH OBIKaMHU W
ayTOpPETHBIX KOPOB ¢ MHOPETHBIMU OBIKaM¥ HE TaéT OJ-
HO3HAYHBIX PE3yJIbTaTOB, OJIHAKO MOXXHO TPEII0JIOKHUTH,
YTO CIOCOO OOTTOMKPOCCHHTA MOYKET OBITh IPUMEHHUM
TOJIBKO Ha KPYMHBIX OBIKOB-TIPOM3BOAMTENEH, a MIPH TOII-
OpuanHTE ¥ TOTMKPOCCOPUAMHTE MOKHO M30€kKaTh CePh-

€3HbIX II0CJICJCTBUI TOJBKO B TEX BapUaHTaxX ClIApUBa-
HUSI, KOTJa BBICOKOW JKHBOW Maccoil 00JIaTaloT KOPOBEI,
BeckoHTpOIRHOE HCIIONB30BAHHE POJCTBEHHOTO CIIApH-
BaHUS HEJOIYCTUMO, OJHAKO YMEPEHHOE POJCTBO MpPHU
CIapuBaHUK He BeNET K CYIIECTBEHHOW WHOpeTHOH Ie-
MIPECCUH TI0 WHTEHCHUBHOCTH POCTa Yy TEINOK W OBIYKOB.
Cry4an TprMeHEHHsI KPOBOCMEIICHUSI B CEJICKIINHA CHM-
MEHTAJBCKOTO CKOTa JOMYCTHMBI TOJIBKO HPH HATAYHH
BEITAIOMIAXCST KQUeCTB y CIapHBaeMbIX poaurTerneid. bot-
TOMKPOCCHHT, TOTKPOCCHHOPUIMHT, WHOpEITaitHKpOC-
CHHT W WHKPOCCOPWIMHT TO3BOJISIFOT YCHJIUTH BITUSHIE
TeHETHUECKUX (PAKTOPOB Ha JKUBYIO MacCy TETST OT POXK-
neHds o 6 mecsneB. VHOpemHbIe TEMOYKH pacTyT He-
CKOJIbKO MHTCHCHUBHEE 3a CUET BJIMSHUS TCHETHYCCKHX
(daxTopoB, B omimume OT ObYKOB. B mesom, nposeaéu-
HBIE HCCIICJOBAHUS IIO3BOJSIOT OCITA0WTH HETaTHBHBIC
MIOCTICICTBYSI MHOPHUAMHTA B MOJIOYHO-MSICHOM CKOTOBOJI-
ctBe OpJIOBCKO# 00JIaCTH.
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CHANGING OF THE WATER REGIME, LEAF ANATOMICAL STRUCTURE,
CHLOROPHYLL COMPOSITION AND ELECTROLYTE LEAKAGE IN DIFFERENT PEAR CULTIVARS
DURING SUMMER PERIOD UNDER NATURAL HUMIDITY CONDITION OF KOREA
(M3MeHeHue BOTHOTO pexuMa, aHATOMHUYECKOTO CTPOSHHUS JIUCTA, COCTaBa XJIOPO(DUILIA M YTEUKHU 3IEKTPOJIUTA
B Pa3HBIX COPTaX Py B JIETHUHN IIEPUOJ] B YCIIOBHSIX €CTECTBEHHOM Biiaxknoct Kopewn)

Running Title: Water Regime and Morpho-Physiological Process in Different Pear Cultivars

ABSTRACT

The present study was conducted to evaluate the dynamics of the water regime in association with morpho-
physiological activity in the different pear cultivars during the summer of 2013, such as: water content in leaves (WCL)
and annual shoots (WCS), water deficit in leaves (WDL) and annual shoots (WDS), electrolytic leakage (EC), leaf ana-
tomical structure and stomata parameters, total chlorophyll content. There were revealed some pattern in water regime
so, regardless of the climatic condition WCL, WCS in all cultivars was decreased from early June to late August, how-
ever, WDL and WDS were differed significantly in comparison with WCL and WCS, where WDL seasonally fluctuat-
ed in all cultivars except Bartlett, which distinguished with high stable rate and there is an imbalance between WDL and
WDS. According to results was not found the significant relationship between water regime and EC, stomata parame-
ters, the anatomical structure and total chlorophyll content of the leaves in the summer period, whereas there RH of air
and soil condition was sufficiently moistened which might be protected to show real ability of cultivars.

Therefore, pear cultivars cannot show their real ability in water regime and physiology especially under humid condi-
tion, and cannot be detected of resistance to stress factor and some patterns which are manifested in the dry season or in
special controlled condition experience.

Keywords: water content, chlorophyll content, electrolyte conductivity, epidermis, stomata pore, mesophyll.

B nanHoM wmcclieioBaHuK ObLIa MPOBEJICHA OIIEHKA JMHAMUKU BOJIHOTO peXXuMa B CBsi3u ¢ MOpdodusnoIoruye-
CKOM aKTHBHOCTBIO B Pa3JIMYHBIX COpPTax Ipymu B TedeHue jera 2013 roya, ObUIH U3yYEeHBI TaKUe IOKa3aTeNd, Kak:
COICPIKAHUE BOABI B JINCTHAX U OJTHOJIETHUX no6erax, ,Z[e(l)I/IHI/IT BO/JbI B JIMCTHIX U OJJHOJICTHUX no6erax, QJICKTPOJINTU-
4yecKasl yTeuKka, aHaTOMUYECKast CTPYKTypa JIMCTA U apaMeTPhl YCTHUIL, 00IIee cojepikaHue XIopodmuia. beuin BeisiB-
JICHBI HEKOTOPbIE TEHCHIIMU B BOJHOM PEXHME: TaK, HE3aBUCUMO OT KIMMATHYECKHX YCIIOBHUH COJIep)KaHHe BOJIBI B
JIHCTHSIX M OJTHOJISTHUX 0Oerax BO BCeX COpTax Ipyil ObLIO YMEHBIIEHO C Havdalia WIOHS JI0 KOHIA aBrycra, 0JIHaKO
TMe(GUIUAT BOIBI B JIUCTHSIX M OJHOJICTHUX MOOETaX CYIIECTBCHHO OTIMYAJICS MO CPABHECHHUIO C COJNICPYKAHHWEM BOJBI B
JHCTBSIX M OJHOJETHHX 1moberax. [Ipu 9ToM JIe(UIUT BOJBI B IHUCTHIX CE30HHO Koyebascs BO BceX COpPTax, KpoMe cop-
Ta BapTiieTT, KOTOpBI OTJINYACS BBICOKON CTAOMILHOCTBIO M JUCOATAHCOM MEXIY Ae()UIIMTOM BOJBI B JTHCTHSIX U
onHONeTHUX TTo0erax. [To pesysibraTam ucclieoBaHUNA He OBUTO HAWAEHO 3HAYMMOU B3aUMOCBSI3H MEKJIy BOJHBIM pe-
JKUMOM U 3JIEKTPOJIUTHUECKON yTEUKOM, MapaMeTpoB YCTHHI[, AaHATOMHUYECKOTO CTPOCHHUSI U OOIIEro COJEepIKaHUs XJI0-
podmnna B JIMCTHSIX B JIETHUH nepuo, MOCKOJIbKY BO3AYyX U IOYBa 6I)IJ'II/I A0CTAaTOYHO YBJIQX)KHCHHBIMH. 3TO MOTJIO HE-
CKOJIBKO MCKaXaTh PeaJbHYI0 CITOCOOHOCTH COPTOB TPYII K H3MCHEHHUIO BOJHOTO PeKUMa.

B cBs131 ¢ 3THM copTa TpyI He CMOTIIN TT0Ka3aTh CBOIO PEabHYI0 COCOOHOCTH B BOJHOM PEXUME U (pU3HOTIOTHH
B YCJTOBHSIX BII@XKHOTO KJIUMATa, TAK)KE HE MOKET OBITh MOITBEPIKIEHA YCTORUHBOCTH COPTOB TPYII K cTpecc-(hakTopam
1 HCKOTOPBIC 3aKOHOMCPHOCTH, KOTOPBIC MPOSIBJIIAIOTCS B CyXOI‘/‘I CC30H WJIM B CIICHUAJTIBHBIX YCIIOBUAX, PETYIUPYEMBIX
ITPOBOAUMBIM JKCIIEPUMCHTOM.

KumoueBble c1oBa: comepxkanne BOJBL, COAEPKaHAe XITOPODIILIA, IPOBOJAMOCTD HIEKTPOJINTA, SIUJIEPMHUC, YCTHHIA,
Me30 (.

Introduction

Water availability is one of the major factors that ef-
fect on plant productivity. The necessity regulation of this
factor, particularly through irrigation, is primarily con-
cerned with the actual need of plants in water, and to in-
vestigate the characteristics of their water regime
(Petinov, 1962, Kushnirenko, 1964). The water content in

——

the tissues of fruit plants depends on the growing condi-
tions, as well as associated with the age changes in organ
and whole organism and shortage of water in the plant is
significantly effect on morpho-physiological properties of
the plant organs (Bahanova, 2003; Rajametov et al., 2010,
Zayseva, 2011). Water regime of leaves is an underlying
factor to determine physiological state of the trees, as in
drought years when falling relative humidity reduces the

'
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activity of the root system, and against this background
that marked inhibition of growth of leaves and shoots
(Trunov, 2005; Ulyanovskaya et al., 2005).

Plants usually respond to their changing environ-
ment in a complex, integrated way allowing them to re-
spond and adapt to the specific set of conditions and con-
straints present at a particular time. It involves an array of
physiological and biochemical modifications in plants
including leaf wilting, reduction in leaf area and stomata,
leaf abscission, stimulation of root growth, changes in
relative water content, electrolytic leakage, generation of
reactive oxygen species, and accumulation of free radicals
which disrupt cellular homeostasis by reacting with lipids,
proteins, pigments, and nucleic acids resulting in lipid
peroxidation, membrane damage, and the inactivation of
enzymes, thus affecting cell viability (Bajji, et al., 2001;
Bahanova, 2003; Bartels and Sunkar, 2005; Zakharchuk
and Ryazanova, 2013). Molecular responses to abiotic
stresses, on the other hand, include stress perception, sig-
nal transduction to cellular components, gene expression,
and, finally, metabolic changes imparting stress tolerance
(Agarwal et al., 2006, Lata and Prasad, 2011). The genes
thus induced by stress not only function in protecting cells
from stress by the production of important metabolic pro-
teins but also in regulating the downstream genes for sig-
nal transduction (Ingram and Bartels, 1996; Bray, 1997;
Shinozaki and Yamaguchi-Shinozaki, 1997, Nakashimal
et al., 2000; Bohnert et al. 2001).

Also, chlorophyll and stomata is vital for photosyn-
thesis, gas exchange and respiration and so on, which
plays very important role in plants physiology (Trejo et
al., 1991, 1993; Rotondi and Predieri, 2002; Pruzinska et
al., 2007). In whole on the water balance and physiologi-
cal properties of plants are passed under influence many
factors and in literature are presented limit information
about tendency of water potential and physicochemical
composition of pear organs during summer period, and
many researchers are concentrated they investigation only
in certain period and under special treatments. Therefore
in this paper we presented research work on water regime
in leaves and annual shoots in association with leaves
anatomical parameters, total chlorophyll content and elec-
trolyte conductivity of leaves is held during vegetation
period in natural condition of Republic Korea.

Materials and the methods

Experiment was carried out in Naju Pear research
station (RDA) during the summer of 2013 year and used
different originated pear cultivars Bartlett (USA),
Nashvati iz Pishkarina (UZB), Niitaka (JAP) and
Chuwhangbae (KOR). It should be noted that all cultivars
originated under humid area except Nashvati iz
Pishkarina which genealogic was formatted in the dry
area. All experiments were not subjected to a special
treatment and conducted under natural conditions. The
main purposes were to study of the occurring physiologi-
cal features such as: changing water regime, electrical
conductivity, total leaf chlorophyll content etc. Water
regime in the leaves and shoots studied afternoon at
03"PM from the annual shoot with leaves from position

——

between 30 and 70 ¢m, where each shoot was about 0.80-
1.0 m with length and diameter 0.7-1.0 mm.

Water contents was estimated as a percentage of its
total content in annual shoots and leaves and calculated
by the formula:

WC%=(W; - W,) x 100/W 4,
where WC%-water content, W-initial mass of shoots or
leaves, W, - dry mass of shoots or leaves.

Water deficit in the shoots and leaves is determined
as a percentage of its total content a state of complete
saturation (shoots and leaves should be kept in water 24
hour) and are expressed as:

WD% = (WAx100)/W,
where WD- water deficit, WA- water absorbed at satura-
tion of the shoots and leaves, which is determined by the
difference of mass of shoots and leaves before and after
complete saturation, W- presence of water, the difference
between the mass of shoots and leaves after complete
saturation with water and dry mass of sample.

Electrical conductivity (EC) was measured afternoon
at 03°°PM by using an Orion conductivity TDS meter
model 124 conductimeter (Orion, Germany). In order to
determine of electrolyte leakage for each treatment 3
leaves from cultivar was collected, weighed and cut into
segments (ca. 0.5 cm) on 5.0 gram. Segments originating
from the same shoot was put into 40 ml of distillated wa-
ter in a test tube and allowed to stand for 15 h in the dark
at 20°C. An initial electrical conductivity measure (ECi)
was taken at the beginning of this rehydration period. All
tubes were heated for 30 min in water under 95°C. Then,
the tubes containing the segments was returned into the
dark at 20 °C and kept for 15 h. Following these readings,
the total electrical conductivity (ECt) will be measured.
Electrolyte leakages (%) are expressed as: (ECi/ECt) x
100.

The stomata area was determined from middle part
of annual shoot leaves low part morning at 08"’AM and
afternoon at 03"°PM by electron microscope AXIO (Carl
Zeiss, Germany, and magnification- x50-400). The leaf
area (cm’”) was measured in mid-August from middle part
leaves of annual shoots by LI-3100 Area meter (USA)
and to determine leaf anatomical structure the leaf sam-
ples were initially fixed in 2.5% glutaraldehyde for 90
min at 4°C and then rinsed four or five times with 0.1M
phosphate buffer (pH 7.2). The second fixing process was
achieved using 1% osmium tetraoxide for 90 min and
rinsed again with 0.1 M phosphate buffer five times. The
fixed samples were dehydrated in the alcohol series with
increasing concentrations. Dehydrated samples were laid
in a silicon mold with epon + D.M.P. 30 for 4 days at
60°C. After polymerization, the embedded samples were
sectioned into 1 pm thickness using an ultramicrotome
(Ultracut R. Leica Co., Austria) and observed under light
microscopy AXIO (Carl Zeiss, Germany, and magnifica-
tion- x200).

Total chlorophyll content was analyzed morning at
08"AM and afternoon at 03PM by Eon Microplate
Spectrophotometer USA- at 651 and 664 nm (mg/g-'
fresh weight). Leaf disks each 6.25 mm in diameter, were
punched from the medium part of annual shoot leaves.
The disks were placed immediately into 25 mL of 100%
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methanol, and pigments were allowed to be extracted in
dark at 4.0°C for 14 h.

Results and discussion

South Korean environment conditions of summer are
usually distinguished with warm, long sunny day and high
rate of precipitation. During carry out the experiment
were recorded air temperature and humidity. Dynamics of
the data shows that the temperature increased from June
to mid-August and reached a maximum in August about
35°C (Fig. 1). Relative humidity (RH) distinguished with
consistently high during the summer especially at night
time, and reached 99%, whereas the afternoon its rate was
also relatively high over 50%. Monthly mean rainfall was
generally higher in July and in August and total rainfall
was about 700 mm during the summer and soil moisture
content in all cultivars was well supplied with water,
where at depth 1.0 m exceed 30-40% (data not presented).

Meteo condition

407 e Air humidity 80
35 o> Air temperature L 70
£ 30 A 60 X
25 I l- 50
20 LW I - 40

01.06.1316.06.1329.06.1316.07.1307.08.1321.08.13
Investigate date

Fig. 1. Climatic condition of the investigation time of
2013, Naju.

According to results the water regime in leaves and
annual shoots was unstable and ranged depending on pe-
riod and features of cultivars. So, regardless of the climat-

ic condition WCL in all investigated cultivars decreased
from early June to late August where was reported
(Bahanova, 2003; Zakharchuk and Ryazanova, 2013) in
fruit crops and the same pattern was detected in WCS
however was detected the saving of varietal difference in
this trait (Fig. 2 and 3). It should be noted that WCL in
association with WCS was declining from early June to
late August. Niitaka and Nashvati iz Pishkarina in com-
parison with cultivars Chuwhangbae and Bartlett was
determined with relatively low WCL and WCS. High
concentration of the water in leaves and shoots are related
with physiological activity of the plant organs and abso-
lute maximal levels characterized in the beginning of the
blossom (Bahanova, 2003) and further the water content
reducing due to aging of the organs but it should be noted
that the cultivars which has showed high WCL in blossom
cannot show high stable value during vegetation period.
Gradual decline values of the water regime during the
summer period associated with biological features of cul-
tivars, by the weakening of the water availability of the
plant organs which controlled by some plant regulators,
hormones and genes and contribute to physiological and
biochemical modifications in plants including leaf wilt-
ing, reduction in leaf area, leaf abscission, induces leaf
stomata closure to reduce water loss through transpiration
and decreases the photosynthetic rate in order to improve
the water-use efficiency, root growth, changes in relative
water content, inactivation of enzymes, thus affecting cell
viability and so on (Gomez et al., 1988; Agarwal et al.,
2006; Bartels and Sunkar, 2005; Lata et al., 2011 and
2011a; Zakharchuk and Ryazanova, 2014). On the basis
of the above, it can be assumed that the physiological and
biochemical processes in the plants are held differently
and according to that water regime is different in culti-
vars.

Water content in leaves

75 -+
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@@ Niitaka
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Fig. 2. Dynamic of the changing water content in leaves, 2013.
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Water content in shoot
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Fig. 3. Dynamic of the changing water content in annual shoots, 2013.

Water shortage is an important and integral physio-
logical index reflecting as the degree under saturation
tissue the water with insufficient water supplies, indicat-
ing the needs of plants in moisture. However, WDL and
WDS were differed significantly in comparison to WCL
and WCS. So, WDL seasonally fluctuated in all cultivars
except Bartlett (Fig. 4), which distinguished with high
stable rate. Additionally, from early June to August de-
tected relatively high unstable values in all cultivars,
where in this period in the plant organs are held a maxi-
mal intense of physiological activity with high progress of
growth stage (Bahanova, 2003; Gegechkori et al., 2013.).
In August regardless of high temperature WDL in

showed dynamics of decreasing whereas Bartlett had re-
verse pattern. Almost the same pattern was determined in
our experiment which was done under condition of Uz-
bekistan (Rajametov, 2008; Rajametov et al., 2010) where
East and Central Asian pear cultivars had been distin-
guished with low WDL compared to European. In com-
parison to Korean humid condition where in June and
July detected high (over 15%) and fluctuated values of
WDL, there was revealed stable dynamic relatively low
(about 10%) rates of the WDL during the summer in Uz-
bekistan, and it might be attributed to the fact that the
climate is characterized by the dry without precipitation
and protective mechanism are activated to saving water

Niitaka, Chuwhangbae and Nashvati iz Pishkarina (Cruzetal., 2012).
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Fig. 4. Dynamic of the changing water deficit in leaves, 2013.

WDS was detected in cultivars with common ten-
dency decreasing from June to August (Fig. 5), and a rela-
tively low value determined in Nahsvati iz Pishkarina.
However, early June determined in all cultivars absolute
minimal WDS, hereinafter increased and revealed an ab-
solute maximal values in mid-June, further WDS rates
again started to reduce, where the same pattern was de-
tected in WCL and WCS. A minimal WDS in early June
it can be assumed with high ability of uptake water by
plant organs to progress of growth stage, well saturated
leaves and shoots with water, temperature and humidity
condition. With increasing temperature plant require-

——

ments in water will be increased until certain period. And
revealed that there is an imbalance between WDL and
WDS, where have difference of water absorption that
related with water demand in other plant organs, age, leaf
anatomical structure, xylem and roots conductivity, tran-
spiration rates etc. (Trejo and Davies, 1991; Rotondi and
Predieri, 2002; Kosma et al., 2009; Cruz et al., 2012;
Aroca et al., 2012; Gegechkori et al., 2013). Especially
strong shortage of water observed in all cultivars annual
shoots in the mid and at the end of June and there was not
found relationship between water content and water defi-
cit of leaves and shoots.
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Fig. 5. Dynamic of the changing water deficit in annual shoots, 2013.

Electrolyte conductivity of leaves was distinguished
with significantly differs trade in summer by assay of the
water regime. Whereas, many researcher reported that
electrolyte leakage measurements may be correlated with
several physiological and biochemical parameters condi-
tioning the plant responses to environmental conditions
such as spectral reflectance (Garty et al. 2000; Vainola
and Repo 2000), antioxidative enzyme synthesis (Liu and
Huang 2000; Sreenivasulu et al. 2000), membrane acyl
lipid concentrations (Lauriano et al. 2000), water use effi-
ciency (Franca et al. 2000; Saelim and Zwiazek 2000;
Bajji et al., 2001), transverse relaxation time of leaf water
(Maheswary et al. 1999), stomatal resistance, osmotic
potential and leaf rolling index (Premachandra et al.

1989). However, all experience was concentrated on cer-
tain time and under special treatment condition. In our
case in vivo EC rates showed rising up from early June to
mid-July, then when daily average temperature was sig-
nificantly has increased in August and was observed
sharply declining of the degree of cell membrane injury
below 25% and kept point until late August (Fig. 6). Only
Bartlett has relatively high level of electrolyte leakage
from the cells to compare other cultivars thus provides an
estimate of high tissue injury (Bandurska et al., 1997;
Linden et al., 2000; Bajji et al., 2001). And in our experi-
ence was not revealed any relationship of EC between
stomata parameters and with water regime of plant in
summer.

Electrlyte leakage of leaves
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Fig. 6. Changing of the electrolyte conductivity of leaves, during the summer 2013.

Investigation of pear leaves anatomical structure
showed that the cultivars Niitaka and Chuwhangbae were
distinguished with high leaf thickness, upper and lower
epidermis layer, length of stomata slit between guard cells
(Tab. 1) and over 1.5 times bigger diameter of the main
vascular bundles especially xylem (Fig. 7) however, they
had lowest density of upper and lower epidermis per 100
pm on compare Bartlett and Nashvati iz Pishkarina. And
also, in Niitaka and Chuwhangbae was detected relatively
big leaf area with high weight per leaf and cm’. In com-
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parison a length and density of palisade mesophyll per
100 um all cultivars has a negligible difference except
Bartlett. According to Bahanova (2003) apple cultivars
with high leaf thickness, upper and lower epidermis layer
and density of stomata per mm’ contributed to increase
leaf transpiration rate and low WDL, but in our case that
pattern was not observed under humid Korean condition
and it can be occur in the dry area.
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Table 1. Analyses of the pear leaf anatomical parameters

Thicknesses’ Width of Density” The main vascular
Length of N bundles
. stomata slit -
palisade Lower | Palisade
Name Upper Lower between | Upper : . .
Leaf, | . . . . | mesophyll, - . |epidermis| mesophyll| Diameter,  Area,
epidermis, epidermis, y |guard cells| epidermis 2
pm pm y perl00 | per 100 pm pm
pm pm pm per100 pm
pm pm
Nashvati 258.7 17.24 8.57 115.7 25.32 4.9 6.9 11.0 181.0 25750
AVAL 10 04b7 £1.04b | +0.32b | £3.30b | +£0.98c | +0.13a | +0.36a | +0.28ab | +2.18c | +622.2c
263.0 | 17.34 9.30 128.3 26.41 4.7 6.3 11.6 162.2 21250
Bartlett +3.78b| +£0.77b | +0.31b +2.11a | +£1.38bc | +0.16a | +0.29a | +0.24a | +3.07d |+714.6d
Niitaka 299.3 | 30.07 20.47 117.8 29.30 3.8 4.7 10.9 308.2 74690
+3.49a £1.38a +1.15a +4.30b +1.11ab +0.18b +0.27b | +0.19b +3.04a |£1466.9a
2958 | 26.55 20.77 111.4 30.77 3.7 4.5 10.9 296.4 69120
Chuwhang | +4.88a | +1.65a +1.06a +4.06b +1.19a +0.16b +0.20b | £0.26ab | +4.30b |+1990.6b

**Data represented by Mean + SD (n = 20 and 10) “Mean separation within columns by LCD test, P<0.05

Also, preliminary estimate of the leaf stomata pa-
rameters showed that depending on time of day was dif-
fered (Tab. 2). At morning time 08" AM in comparison
03” PM Niitaka and Bartlett leaves stomata area was ex-
panded significantly from 773.0 to 835.1 and 703.5 to
724.3 pum’ respectively, whereas in Nashvati iz Pishkarina
it was reduced and in Chuwhangbae was quite negligible.
It might be associated with temperature and RH, xylem
conductivity, needs of plant organs to uptake water, role
for ABA metabolism in the regulation of stomata behav-
ior and changes are often accompanied by closure of sto-
mata and so on (Rodriguez and Davies, 1982; Zhang and

Davies, 1990a; Hartung and Slovik, 1991; Gollan et al.,
1992; Trejo et al., 1993).

Density of stomata per mm® was varied in cultivars
from 164.8 to 214.3 pieces but in calculation on the total
leaf area Niitaka and Chuwhangbae was excelled with
high density, and coating stomata on total leaf surface
area exceeded about 16-18%, whereas in Nashvati iz
Pishkarina it was about- 11.9% respectively. And we have
not found the significant relationship between water re-
gime and the anatomical structure of the leaves in the
summer period whereas there RH of air and soil condition
was sufficiently moistened.

Table 2. Changes of the stomata parameters in leaf during a day

Stomata parameters in leaf
Density of Total ar;hggséz%iigsé?lr?ﬁix, length of storrzlatal pore®, | width of storr;atal pore®,
Name stomata® covered pm’ Hm Hm
area
in leaves,
per | per leaf % 08-00 AM | 03-00 PM | 08-00 AM | 03-00 PM | 08-00 AM | 03-00 PM
mm® {(thousand)
Niitaka 214.3 14637.8 16.6 773.0 835.1 30.14 26.70 10.86 11.42
+6.7 a” ’ : +26.1b +23.2b +0.64 a +0.66 b +0.23 be +0.41 b
Chuwhangbae | 183.4 12972 8 17.6 961.0 968.5 31.70 28.78 12.27 11.04
+4.6b ’ ) +42.0a +322a +0.79 a +0.72 a +0.33 a +0.28 b
Nashvati 164.8 30643 11.9 761.7 720.5 23.82 25.47 9.93 9.56
+3.8 ¢ ’ : +43.5b +35.0 ¢ +0.77 b +0.79 be +0.28 ¢ +0.29 ¢
Bartlett 203.7 3523.0 143 703.5 724.3 25.51 24.19 11.52 14.85
+5.6a ) ) +28.5b +29.1¢ +0.77b +0.62 ¢ +0.56 ab +0.51 a

*Data represented by Mean + SD (n = 12 and = 30) “Mean separation within columns by LCD test, P< 0.05

Total chlorophyll content in all cultivars leaves regard-
less of the condition the minimal values were noted in
Niitaka. According to Rotondi and Predieri (2002) leaves
of pear cultivars Abbé Fétel and Passe Crassane was dis-
tinguished with high chlorophyll contents and they also
exhibited higher photosynthetic efficiency. Some re-
searchers (Kushnirenko and Medvedev, 1969; Bahanova,
2003) reported that the increase of the content of chloro-
phyll in leaves under the shortage of water is a protective
response of plants and cultivars is more drought re-
sistance. So, in our case the maximal total chlorophyll
content was revealed in Nashvati iz Pishkarina and ranged
depending on period of day (Fig. 8 and 9) and it may be

——
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has high photosynthetic rates. The degree of chlorophyll
in all cultivars was high at 03" PM in comparison morn-
ing time and reached maximum mid-July then showed
reverse rate decreasing. From seasonal investigations,
there was determined negative and positive correlation
between total chlorophyll, and total nitrogen content in
the same cultivars and data was not steady and fluctuated
regardless of time investigation (data not presented).

In contrast to our results, Park et al., (2007) in apple
leaves by using Portable chlorophyll meter (SPAD —502)
assayed that SPAD reading value increased from June to
August but the correlation coefficients between SPAD

'



Buosozus 8 cesbckoM xo3siicmae (N23, 2014)

reading value and foliar nitrogen content tended to be
gradually declined with progress of growth stage. Accord-
ing to Ghasemi et al., (2011) they detected positive and
linear correlation between CCM-200 data, total chloro-
phyll, and total nitrogen content in Asian pear leaves
however, that estimate was done only in June. This dis-

crepancy can be attributed to different crops, genotypes,
period of experience and environments which also was
determined in other crops (Blackmer and Shepers, 1995;
Wu et al., 1998; Richardson et al., 2002; Rotondi and
Predieri, 2002; Kowalczyk-Jusko and Koscik, 2002).

Nashvati iz Pishkarina

Fig. 7. Anatomical structure of the pear leaf which was originated in different condition, 2013.

Total chlorophyll content in leaves at 08-00 AM
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Fig. 8. Changing the total chlorophyll content in leaf at 08-00 AM during the summer 2013.

In conclusion, this experience demonstrate that the
water regime, electrical conductivity, the size and density
of the stomata, the total chlorophyll content of pears un-
stable and varies depending on the growth, age, climatic
conditions. And interactions between variety and envi-
ronment are very important in crop breeding in order to
develop a specific variety suitable for a given region
(Becker et al., 1999). Based on the presence or absence of
the interaction effect, breeders may have to change the
target area for cultivation or selection scheme.

In summary, the pear cultivars cannot show their re-
al ability in water regime and physiology especially under
humid condition, and to be resistant to stress factor and
some patterns which are manifested in the dry season or
in special controlled condition experience cannot be de-
tected.

In order to the same cultivar can be cultivated in dif-
ferent habitat in the future breeders have to pay attention

——
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to develop new cultivars on the base of the parental culti-
vars which were originated under external condition, and
it is necessary to conduct the study in the same format
under the semiarid areas where there is no practical dur-
ing the summer rains and the humidity is relatively low
compared to the humid and rainy condition. In this case, it
can be seen another pattern the occurring of the physio-
logical processes whereas some cultivars which were de-
veloped in semiarid area can be characterized more re-
sistance to compare cultivars which developed in the hu-
mid area.
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THE APPLICATION OF CLOUD POINT EXTRACTION IN FOOD INDUSTRIES
(ITpnMeHeHNe HKCTPaKIIUH «B TOUKE MOMYTHEHUS» B IAIIEBOIN POMBIILUICHHOCTH)

Abstract
This article is a brief introduction of theoretical results of cloud point extraction in food science. In this article, we
present a collection of introductions on cloud point extraction, besides the advantages and its functionality have been
studied and described the way this method demanded. This easy and simple method is affordable and has a wide range
of application in determination of different samples and the ability of evaluating analyte in ng levels is possible in this
method.

Keywords: extraction, surfactant, micelle, cloud point

Ota cTaThs IpeACTaBIsIET cOOOW KpaTKoe BBEJCHHE B TEOPETHUECKHE pPE3yIbTaThl MPUMEHEHHUS DKCTPAKINH «B
TOYKE TIOMYTHCHHS» B IHINCBOW Hayke. B 3Toif cTaThe MpenCTaBIICHBI 0a30BBIC aCMEKTHI O IKCTPAKIMH «B TOUKE
MOMYTHEHHUsI», KPOME MPEUMYINecTBa U (DYHKIHMOHAIBHOCTH ObUIM M3YyY€HBI M ONKCAHBI IMyTH ATOTO METOJA. JTOT
JIETKHI ¥ IPOCTOU CIOCO0 SIBIISIETCSI TOCTYITHBIM U MMEET IMUPOKUIl THaa30H IPUMEHEHNUS B OMPEACICHIN PA3IHIHBIX
00pas3IoB U OIICHKH PE3yJIbTATOB aHAJIH3a.

KiroueBsnie cjioBa: OKCTpaKius, NOBEPXHOCTHOCTH, MULICIIJIBI, KTOYKA IIOMYTHCHUS) .

Introduction A low volume of concentrated surfactant allows adjusting
of analyte in 1 stage, then determining by atomic absorp-
Extraction of a chemical variety from natural or lab  tion, GC, and HPLC. It is a non toxic cheap method (2).
samples in order to analyze or pharmaceutical, edible or
industrials goals require removing of other varieties in Surfactants
sample. All the treatment and process in this was called Surfactants are a collection of words including sur-
extraction where micelle systems are of the most func-  face, active and agent. Surfactants are organic compounds
tional methods (1). In recent decades, extraction and con-  containing hydrophobic groups in tails and hydrophilic
centration stages in order to determine trace amount of  groups in head. A surface active material has R-X struc-
some compounds in water solutions have been consid- ture in which hydrocarbon chain(R) with 8-18 carbon
ered. Requirement of really low amount products of con-  atoms and X is polar hydrophilic ion (4).
taminants in water, soil and other biological samples re- Micelle
vealed that high sensitive analyzing method and appropri- In recent 76 years, an interesting relationship be-
ate separation needs to be employed. Commonly applied  tween physiochemical properties of surface active materi-
methods in extraction and ion concentration in water solu-  als solution and their concentration proposed that quotes
tions are liquid-liquid extraction (LLE) and solid phase sudden changes in physiochemical properties these solu-
extraction (SDP) therefore more tendency to replace sol-  tion in a low range of concentration. These properties
vent extraction methods in order to reduce sample manip-  attributed to the aggregation of two character molecules
ulation, analyte loss and prevent using toxic solvents re-  and concepts such as micelle and critical concentration.
quired (1). Surface activating molecules in highly diluted solutions
The problem in both LLE and SPE is prolongation  are in monomer form. However sometimes they find in
of extraction time and high manipulation. Other devel- dimer and trimer forms. When concentration of surfactant
oped methods may reduce organic solvent applications  comes to a suitable amount, spontancous aggregation and
and finally removed them. Solid phase micro extraction  micelle forming occur (5).In this aggregation, hydropho-
(SPME) is a method in organic compounds extraction  bic part is in center of micelle, while polar groups interact
from biological samples. SPME is base on analyte bal-  with water surface and hydrated with lots of water mole-
ance between polymeric stationary phases and sample cules. Regarding chemical structures of micelles, they can
matrix. In this method we need more than lhr to extract  be cationic, anionic, double ionic and non ionic (4).
sample (1). Micelles types
In this method, surfactants used where their high ca- Micelles categorized in two groups, common mi-
pacity in dissolving different materials that permits an  celles and reverse micelles. In polar solvents, the hydro-
insoluble or negligible solubility readily dissolve in water. ~ phobic groups in tail of surfactant molecules direct to the
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center while hydrophilic groups direct to polar solvent
resulting in create micelle aggregates. This status called
common micelle. The process of aggregation in non polar
solvent is so that end groups of surfactant molecules di-
rect to the center and create hydrophilic core of micelles
while non polar groups interact with solvent. These mi-
celles called reverse (7).The size of micelles depends on
temperature. For double characters non ionic in aqua me-
dium, reduction of temperature led to enlarge the micelles
diameter as a result of exothermic monomer into micelle
structure in low temperature. Studies revealed that for
Light scattering of double characters non ionic in non
aqua medium, between temperature and the size of mi-
celles is a direct relation (7).

Cloud point extraction

Surfactants used in this method of analyte extraction
where they add to sample solution and do pre concentra-
tion treatment.

Could point extraction stages

First, surfactants add to sample, if required some salt
adds as well, and then keeps in special temperature up to
when the solution become turbid and give critical temper-
ature. Solution centrifuged and extraction finished. There-
fore sample gathers on the aqua phase and supernatant
separated. This method is as scattering as liquid-liquid
extraction (2).

Overall:
First surfactant added to the sample.
Adding salt to increase extraction
Keeping in certain time up to becoming turbid of
solution (cloudy point)
Centrifuge
Separation sample in aqua phase and collection
of supernatant in order to separation

The advantages of cloudy point extraction methods

1. High concentration factor is available.

2. Surfactants are cheap and non environment con-
tamination.

3. Surfactants use in low volumes.

4. The possibility of processing with sensitive com-
pounds in low temperature is available.

The different types of analytes are separable with
different properties.

The function of cloudy point extraction (1):

1. Separation of metal cations such as, aluminum,
chrome, ...

2. Separation of polycyclic aromatic hydrocarbons.

3. Separation polychlorinated compounds.

4. Separation of biological molecules like proteins
(casein, o lactalbomine).

5. Separation of pesticides

6. Separation of Lantids and metals mixture from
water samples.

7. Separation of fat soluble vitamins.

8. Separation of choloro phenols, phenols, benzyl
alcohol from water samples.

——
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Examples of cloudy point extraction in food science

Application of cloudy point extraction in protein
separation from cow milk and separation with mass
spectrometry

Poly oxy ethylene and iso actyle phenyl ether (Tri-
ton X-114) are non ionic surfactant. In a research study
parameters including the concentration of Triton X- 114,
NaCl concentration, pH as effective parameters on extrac-
tion efficiency investigated, finally after using cloud point
extraction method in order to separate, matrix-assisted
laser desorption ionization — time off flight mass spectro-
photometry (MALDI-TOF MS) used to conduct (11).

Applying of cloud point in separation of antioxi-
dant (phenols) from olive oil wastes

In this study the application of Triton X-114 which
has proved being efficient in extraction of phenolic com-
pounds. The use of Triton X-114 as an effective surfac-
tant in phenol compounds extraction has been researched.
The affection of surfactant concentration on phenol com-
pounds individually and total phenol compounds as well
studied. In this study olive mill wastewater purchased
from Argos Co, Greek. Before adding of surfactant, fat
compounds extracted with hexane 20 min kept in water
bath 20 min at 55-65°C and centrifuged with 3500 rpm
for 5 min (12).
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Figure 1. The investigation of surfactant affection in
constant concentration of 4% on the efficiency
of extraction 12)

In determination of surfactant affection in constant
concentration of 4 % on extraction efficiency (figure 1),
all of the surfactant had the efficacy of more than 90%
except Gallic acid with 74.2%. In next stage of surfactant
concentration from 2% to 4% and then 6 % (figure 2), the
amount of efficiency has been increased in 3 stages ex-
traction (12).
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Figure 2. The investigation of surfactant concentration
from 2%, 4% and 6% respectively in 3 stages of recovery
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The application of Triton X-114 can successively
use for phenol compounds extraction in aqua medium and
even can extract Luteonin, Apigenin and p-Coumaric acid
with 96% efficiency (12).

Conclusion

Cloud point extraction is a strong analyzing method

in improving of determination level and detection of met-

als analyzing, contaminants, and biological molecules.
Applying micell system cause concentration factor thus
resulting in increasing of efficiency. This method is also
affordable with wide range of demanding and the possi-
bility of metal evaluation in ng levels like determination
of ions in water.
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MICROENCAPSULATION OF PROBIOTIC BACTERIA BY SODIUM ALGINATE AND
INVESTIGATION IN BATTER OF PROBIOTIC WAFER
(MHuKpOUHKAIICYTUPOBAHUE TPOOUOTHIECCKUX OAKTEPH HA aJIbrUHATE HATPHSI
W M3yHYeHHE MX B TECTE sl TPOOHOTHYECKNX Badelb)

Abstract

Today, probiotic foods as processed foods include sufficiently probiotic bacteria used to promote and provoke lac-
tose digestion, calcium absorption, vitamin synthesis and immune system of body , reducing blood cholesterol, prevent-
ing different cancers specially colon cancer. The target of this study was to investigate the encapsulation of probiotic
bacteria with dominant variety called L. Casei and their viability in wafer cream. The culture activated at 37°C, then
bacteria precipitation prepared by centrifuge, finally encapsulated by sodium alginate and sodium chloride in order to
improve their resistance to acidic conditions. Encapsulated bacteria in sufficient amount added to the wafer formulation
(10"cell/ml). Provided cream kept 6 weeks. After finishing storing time, seeds dissolved in MRS citrate agar to separate
completely then cultured in media to calculate their population. Results revealed that encapsulated bacteria showed
more sustainability than free bacteria.

Key words: Wafer Cream, Probiotic Bacteria, Encapsulation, Sodium Alginate, Lactobacillus Casei

B macrosiiee BpeMst MpoOHOTHIECKHE TIPOAYKTHI Kak 00paboTaHHBIE MHUIIEBEIE MPOTYKTHl BKIIOYAIOT TPOOHOTHYE-
cKHe OaKTepWH, WCIIONB3yeMble B IENISIX CTHMYJIIIUAH TTepeBapUBAHMUS JIAKTO3bI, BCACHIBAHMS KAJBIHS, CHHTE3a BHUTa-
MHHOB ¥ IMMYHHOH CHCTEMBI OpraHH3Ma, B Pe3yJIbTaTe Uero CHIKAaeTCs YPOBEHb XOJIECTEpHHA B KPOBH, MPEIOTBpa-
masi 3a00J1eBaeMOCTb Pa3IMYHbIME BHJJAMHU PaKa, B TOM YHCJIE PaKa TOJCTOM KUIIKH. L[esibio JaHHOTO HCCie 0BaHMs
OBUIO H3yUYeHHE HHKAICYJISIIH TPOOHOTHICCKHX OaKTepHil ¢ OOIEeNpUHATEIM HazBaHueM L. Casei M UX KU3HECTIOCO0-
HOcTH B BadesibHOM KpeMe. KynbTypbl aktuBupoBaiichk npu 37°C, 3aTeM ocaJoK OakTepuil Moydaliy IIyTeM HeHTpH-
(GyrupoBaHus, Ha 3aKIIOYHTEILHOM HTalle IIPOXOIUIIAa HHKAIICYJISIUS OaKTepHil albIrHHATOM HATPYS ¥ XJIOPUIOM Ha-
TpUst, 9TOOBI YJIyUYIIUTh UX YCTOWYMBOCTH K KHCIO cpene. MHKancymmpoBaHHble GakTepuu J00aBIsUIH B BadesnbHOE
tecto (107cell/ml). Ilomydennsiit kpem xpaHuics 6 Heelb. 110c1e OKOHUAHHS BPEMEHI XPAHCHHSI, IOy ICHHYIO MacCy
pactBopsuti B MRS-1inTpate arapa u BEIYHCIISUTH YUCICHHOCTD MOMYJISAIMN OakTepHil. Pe3ynbTaThl mokasaiy, 4To WH-
KaIcyJIMpOBaHHBIE OaKTepuy OBLTH Oollee YCTONINBBIMU, YeM OOBIYHBIC OAKTEPHH.

KaroueBble ciioBa: BadeIbHOTO Kpema, TNPOOHOTHUECKHE OaKTEpUH, WHKAICYNISINK, ajblMHAT HaTpUs,
Lactobacillus Casei.

Introduction cers, decreasing allergic symptoms, adjustment of blood
pressure, and treatment of cardiovascular disease and in-
The positive role of bacteria in human’s health intro-  creasing of nutritional value (Piahoo et al, 2012;
duced 1" time by a Russian scantiest named Metchnikov ~ Marhamatizadeh et al, 2010; Aghajani et al, 2011 and
in the beginning of the 20" century. He believed that im-  Capelaa et al, 2007) of probiotic bacteria occur after their
proving of intestine micro flora is possible by prescription  placement in different parts of body and their biological
of desirable bacteria (Piahoo et al, 2012).Regarding his  activity, hence this product classifies as functional food. It
theory in fermented dairy products, appropriate bacteria  is thought that the sufficient bacteria must be present in
competes with undesirable pathogens. He also investi-  order to carry probiotic affections on the body (Milan et
gates the micro flora of intestine and found that aging al, 2011)
process is due to some compounds produced by intestine Probiotic bacteria inhibit the growth of pathogens
bacteria. Probiotic bacteria define as live micro organism  through organic acid production and other anti microbial
which play functional roles in human’s health (Najmeh compounds (Moyano et al, 2008).
and Shiva, 2011). Today, clinical studies have reported the probiotic af-
The importance using of probiotic bacteria is to im-  fections in curing of systemic diseases. The dominant of
prove lactose digestion, promoting calcium absorption,  undesirable bacteria not only result in reduction of essen-
vitamin and protein synthesis, immune system, reduction  tial compounds production but increase the production of
of blood cholesterol, preventing of different kind of can-  harmful compounds therefore the consumption of 100g of
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probiotic product including 10°-10® live bacteria per gram
of production can supply the considered optimized level
(Taheri et al, 2010; Bengmark, 1998; Bergamini et al,
2005; Helland et al, 2004).

Mostly used probiotic products which have consumed
have not exhibited side effects up to now (Khalkhali et al,
2009).Encapsulation of Probiotic cells is one of the novel
methods of increasing shelf life of probiotics in order to
transfer them through colon. The less amount of probiotic
obtaining in difficult conditions such as bile acids has
almost always have provoked scientist to find methods of
improving this item.

Encapsulation may consider as one of the newest
method in obtaining probiotic in conditions such as bile
acids. Mostly, livability of probiotic cells in products like
confectionary and their reproduction follow a gently rate
due to the condition of low water activity in cereal prod-
ucts and confectionaries. Probiotics have injected to non
dairy products such as sausages, chocolate, infant food,
bread and mayonnaise (Mirzaei et al, 2013).

Encapsulation techniques are foodstuffs, enzymes,
cells etc in especial capsules with the size of pm-mm.
Encapsulation also uses as a method of flavor and taste
covering which effects on organoleptic properties. Along
with protecting affections of encapsulation, this method
can consider as a promoter of flow properties and trans-
ferring of compounds. Gum, sugar protein, natural or
modified poly saccharides are using in the capsule walls.
Encapsulated compounds consider as inner core which
can be in 3 liquid, gas and solid form, mostly liquid
(Niazmand et al, 2006).From the viewpoint of microbiol-
ogy, encapsulation defines as covering of a layer of hy-
drocolloid around microorganism cells and entrapping
them to increase their shelf life. Overall the main goal of
encapsulation is increasing the shelf life of probiotics
along with the transforming possibility and safe releases
of them in appropriate points of digesting system (Mirzaei
et al, 2013). Alginates extracted from sea algae and create
a hard structure in combination with calcium chloride.
Calcium alginate is a non toxic compound with low cost
in encapsulation and their gels are producing in presence
of monovalent ions And chelating agent of calcium in-
cluding phosphates, lactates and citrates results in de-
struction of alginate capsule (Khosravi Zanjani et al,
2013).

Alginates, non digestible compounds with no nutri-
tional value, have a wide range of physiochemical proper-
ties. They are non toxic materials and find in soluble salt.
Alginate with monovalent metal is in soluble salt form.
While in the presence of double and triple valent ions like
ca’’ create non soluble gel.

Alginate gel is non melt able and irreversible. These
gels are formed from mixing of alginate and suitable salt
(often calcium) or ion exchange with basic metals such as
sodium form to liquid. The reason of forming this gel is
binding of hydroxyl group with bonded side carboxyl
group of and some extent fill the hole between parallel
chains of G block. This arrangement calls egg box model
(Alborzi, 2012).

Recent advances in encapsulation can be helpful in
both industrial and non industrial goals about shelf life of
probiotics in product and their maintenance in digestion
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systems and their affections on the body (Mirzaei et al,
2012).

Material and method

Activation and separation of probiotic bacteria

First, probiotic bacteria produced by E.S.M Co, Aus-
tralia in powder form containing dominant variety named
L. Casei carried to liquid lactose (Merck Co, Germany) in
order to activating, the aforesaid materials incubated in
incubator(produced by Nuve Co model, EN-055, Turkey)
at 37°C for 48 hr. then to separate bacteria and reaching
bacteria precipitation, tubes containing activated bacteria
centrifuged with 6000rpm for 10 min, then its supernatant
removed and the bacteria which is precipitated washed
(Capelaa et al,2007; Kazemi Gorgi, 2012; P’erez Guerra
et al, 2007; P’erez Guerra et al, 2000). By diluted water
and centrifuged again then kept at 4°C (Capelaa et al,
2007; Kazemi Gorgi,. 2012; P’erez Guerra, 2007; P’erez
Guerra et al, 2007).

Encapsulation using sodium alginate

All containers sterilized and autoclaved at 121°C for
15 min, then 3g of sodium alginate (Applichem, Germa-
ny) added to a beaker containing 100 ml distilled water
and mixed with a magnet with 200rpm up to complete
solution of sodium alginate in distilled water, then in or-
der to uptake of sodium alginate, kept one night in refrig-
erator, besides 11.099g of sodium chloride dissolved in
100 ml of distilled water then 80 ml of it added to a flask
100ml and mixed with a magnet up to complete solution
in distilled water Then 80 ml of it added to flask 100 ml
and 10 ml of microbial suspension (containing at least
107-10° CFU/ml) added to it, distilled water added and the
volume reached to 100 ml, mixed well for 5 min. in next
stage 199 ml rapeseed oil poured in beaker 200ml, 1g of
Tnue (emulsifier), then mixed with magnet for 5 min to
produce a creamy color emulsion, rate adjusted at 750
rpm and 50 ml of mixture of alginate-bacteria carried to
oil containing emulsifier by pipette, mixed 20 min.In next
stage a solution of calcium chloride 0.1M poured in bu-
rette. Calcium chloride solution added gently to beaker
containing alginate-bacteria mixture (mixture rate adjust-
ed on 100 rpm) to create seeds, and then allow precipitat-
ing of seeds for 30 min, centrifuged with 350g for 15 min
and kept at 4°C. (Capelaa et al, 2007; Alborzi, 2012;
P’erez Guerra, 2007; Perez Guerra et al,2007).

The number of initial encapsulated bacteria

0.1 g of microcapsules weighed and poured in 10 ml
sodium citrate and allowed to separate in ambient temper-
ature, then shook the mixture and diluted to dilution of
107, cultured in MRS agar and incubated for 48 hr. Re-
sulted colonies counted by colony counter model Funke
Gerb, Switzerland and found that 2.3x10° FU/ml in 0.1 g
of microcapsule (AOAC, 2002).

To each treatment, 3 g of encapsulated bacteria and to
control 3 g non encapsulated bacteria added. To provide
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wafer cream (batter), date syrup concentrated and wafer
produced as follows.

Preparation of batter

To provide batter, ingredients including oil 17%, sug-
ar 47 %, inulin 15%, encapsulated probiotic bacteria with
sodium alginate 0.5%, dry milk 1.5 %, water 17% and salt
2 % added to the mixer base on recipe. Sugar must used
in powder from to mixed well and texture become soft.
Mixing last to create a uniform cream finally treatment
produced.

Microbial experiments
The number of probiotic bacteria

Culture media of MRS agar was experimented base on
National Iran Standard N.O. 365 with 3 replications.MRS
agar (Merck Co, Germany) purchased and prepared base
on its instruction present on the label,100g of prepared
probiotic bacteria weighed and dissolved in 45 ml sodium
citrate 2% and shook 20 min to completely separation of
capsules, then required dilution provided so that 1 ml of
probiotic bacteria solution added to 9 ml sterile peptone
water and pour plated in 3 replications in MRS agar cul-
ture media, then cultures incubated at 37°C for 72 hr. re-
sulted colonies counted by colony counter. The accepta-
ble amount of probiotic in 100 g of foodstuffs is 10° live
cells (AOAC, 2002).

Conclusion and discussion
The results of microbial experiments have shown in

table 1. Results exhibit more than 300 colonies found in
MRS agar cultured in dilution of 10'-107 and more. Re-

sults also displayed that the number of colonies was less
than 30 in dilution range of 10°°- 10”. The number of col-
onies were 182.5, 79.5 and 36.5 in dilution of 107, 10™
and 107 respectively.

On the other hand the number of probiotic bacteria in
dilution of 107, 10* and 10 were 1.83x10° 7.95x10°
and 3.65x10° respectively, besides no bacterial growth
found after 6 weeks in MRS agar culture media. Compar-
ing the results related to both non encapsulated and en-
capsulated bacteria, the prolongation of later revealed
which was due to

calcium alginate gel to stomach acid as protective fac-
tor. Encapsulation also causes to separate bacteria from
outer surrounding medium and increasing livability of
cells. These results are in agreement with Khosravi et al
findings (2013).Therefore adding probiotic bacteria to
batter can be performed by their encapsulation with sodi-
um alginate. In another study the affection of simulated
conditions of intestine investigated. Results revealed more
obtaining of encapsulated bacteria (Milani et al, 2011).1t
must be noted that control cultured in MRS agar after 6
weeks, however no growth observed.

Conclusion

Results revealed that encapsulation of probiotic bacte-
ria results in increasing of livability in comparison with
non encapsulated bacteria in wafer batter. The remained
number of encapsulated probioc bacteria after 6 weeks of
storage at 4+£1°C was in the permitted level for human’s
health .i.e. 10° per g. this was due to resistance of calcium
alginate to stomach acid. Sodium alginate is a resistant
compound in presence of stomach acid.

Table 1. Results of microbial experiment in MRS agar after 6 weeks

Lreatment 10" | 102 10° | 10* | 10° | 10° 107
concentration

Control >300 >300 182.5 79.5 36.5 | <30 Not seen

25 % date juice >300 >300 130 50 <30 <30 Not seen

50 % date juice >300 >300 165 59 39.5 | <30 Not seen

75 % date juice >300 >300 200 32 <30 <30 Not seen

100 % date juice >300 >300 131 76 51 <30 Not seen

And act as a protective cover and protect the en- Acknowledgement

trapped bacteria via separation of them from outer medi-
um and increasing livability of bacteria.
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BIODEGRADABLE PACKAGES;
GOOD REPLACER OF SYNTHESIZED PACKAGES FROM OIL COMPOUNDS
(buopasmaraemble makeThl — 3aMEHUTENb CHHTE3WPOBAHHBIX TAKETOB M3 HETSIHBIX COSTNHEHMUH)

Abstract

In recent years, using of biodegradable materials instead of synthetic oil materials has been growingly increased
with no non biodegradation and non recycling properties of oil compounds. These biopolymer materials produce
through interactions in animals, plants and microorganism. In this study we have reviewed the advantages and disad-
vantages of biopolymers and their production in details.

Key words: biopolymer, packaging, biodegradability, film.

B TOCJICTHUE TOJbI B3aME€H CUHTCTUYCCKUM MaTe€pHuajlaM UMEET TEHIACHIIUIO K YBEJINUCHUIO UCIIOJIb30BaHUC 6uo-
pasiara€MbIX MaTE€pUaJIOB, HE SBJIAIOIUXCA NPOAYKTaMHA Hepepa6OTKI/I COEeIUHEHMI He(i)TI/I. DT 6I/IOHOJII/IM€pHI>Ie Ma-
TCPHUAJIBI TPOU3BOIAATCS MMOCPEACTBOM UCIIOJIB30BAHUA JKUBOTHBIX, paCTeHI/Iﬁ 1 MUKPOOPTAaHU3MOB. B JJAHHOM HCCJIC10-
BaHUH PACCMOTPCHBI ITPECUMYIICCTBA U HCJIOCTATKH 6I/IOHOIII/IMepOB, a TaK)XK€ X IMPOU3BOACTBO B ACTAJIAX.

KuroueBrbie c1oBa: 6I/IOHOJ'II/IMep, yrakoBKa, 6H0pa3J'Ial"aeMOCTL, IJICHKA.

Introduction The disadvantages of using of synthetic plastic
from oil compounds

Almost nearly all of the daily purchased products
contain packaging and their packing is due to keeping Annually, more than 150 million ton derived syn-
products from possible physical damages and contamina-  thetic plastic produced in which the most part is disposa-
tion, identification of products, information about prod-  ble plastics (6). Packages used in industries include two
ucts, optimizing of distribution costs and preparation of  third of all packaging trashes (7).
more convenient for consumers (1). Using of derived plastic from oil compounds like

The main part of produced packages product are re-  poly olefins, poly esters, poly amids etc has been grow-
lated to foodstuffs in the world. Films categorizes as one  ingly increased as a result of availability, low price, and
of the packaging materials. A suitable film must satisfy ~ low weight, appropriate functional properties (expanda-

the requirements: bility, resistant to tear, inhibition properties and high heat
e Providing calm and controlled respiration for  resistance) in recent 20 years. Reversely, these com-

product. pounds contain lower steam penetration rate than water
e Providing the possibility of specific inhibition for ~ and are hydrophobic therefore biodegradability is their

carbon dioxide and steam. main challenge. Food packaging must degrade with no
e Creating modified atmosphere in order to adjust remained waste in a reasonable certain time (5).

the respiration and improving shelf life. Most plastics derived from oil compounds are re-
e Reduction of fat migration (in confectionary Sistance to biological attacks as a result of not being pre-

products). sent of decomposing enzyme by microorganisms, besides

their hydrophobic nature prevent enzyme activities. Bio-
degradability starts when microorganism begins growth
on polymer surface and release polymer decomposing
enzymes. This reaction depends on lots of parameters
including microorganism activity, surface polymer ratio,
Temperature, pH, molecular weight of polymer and its
crystals state (1).

Keeping and storing of plastic waste in ground re-
quire a wide range of ground, burning them also releases
carbon dioxide and may not consider a good way. Hence
their remained wastes result in the pollution of environ-

o Keeping the structure of foodstuffs from me-
chanical damages.

e Carrier of additives such as flavor, color, antiox-
idant, anti microbial etc.

e Preventing or reduction of microbial spoilage
when storage.

o Keeping of moisture of foodstuffs and prevent
from removing oxygen and aroma (2,3.,4 and 5)
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ment (2, 7, 8, 9, 10, and 11). Moreover using of hard pol-
ymers in short term packaging is not of being appropriate
(12).

Biodegradable packaging
Biodegradability

The problem of waste material has been resulted in
focusing of scientists on the production of biodegradable
packages, the materials degrade quickly in nature, miner-
alize and absorb.

Biodegradability is a natural processing where or-
ganic compounds decompose to more simple products
like carbon, nitrogen and sulfur (13).

Base on ASTM 6400-9 definition, biodegradable
term refers to materials which produce by bacteria, yeasts,
fungi, algae in aerobic, water and carbon dioxide and me-
thane condition. Compost-able plastics convert to water,
carbon dioxide and non organic materials and don’t re-
main toxic waste.

Biopolymers; good replacer of synthetic polymers

Since biopolymers have no problem of remained
waste like plastics and classified as biodegradable may
consider as good replacer of derived synthetic polymers
from oil materials. They are a apart of ecosystem (6, 18).

Biopolymers are polymers produced through the bi-
ochemical interaction in animals, plants and microorgan-
ism in nature. Biodegradable polymers categorized in 4
groups;

e Agro polymers (poly saccharide) derive from bi-
omass such as starch, cellulose, protein

e Polymers such as poly hydroxyl alconate (PHA)
produced from microorganism activity

e Synthetic polymers of monomers came from re-
cycled sources such as poly lactic acid (PLA) made from
lactid

e Polymers produced from monomer of fossils ori-
gins but degradable by enzymes such as poly prolacton
(PCL), poly ester amide (PEA), Co polyester aromatic or
aliphatic (6, 19).

Suitable bio polymers must include characteristics
such as strong, appropriate flexibility, non toxic, non pen-
etrate to oxygen, resistant to wet penetration and low cost
of raw material and processing (10).

The advantages of biopolymers in comparison with
synthetic polymers are biodegradability and recycling.
However weak mechanical properties and inhibition to
steam limit their application in industries.

Polysaccharides are appropriate inhibitors for gas,
aroma and fat. They also good inhibitor of oxygen in low
and medium relative humidity and exhibits good mechan-
ical properties in this range of relative humidity. However
their inhibition is weak as a result of their hydrophilic
nature (4, 20).

Different groups of biopolymers such as polysaccha-
rides and proteins (zein and gluten) and lignin are availa-
ble where polysaccharides such as cellulose, starch are the
most of them (12).

——
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Properties and defects
of biodegradable polymers

Mostly biodegradable polymers contain excellent
properties in comparison with derived plastic from oil
compounds and will be compete able with plastic goods.

Thus biodegradable polymers have a high potential
in commercializing and forming to bioplastics. But some
properties such as high penetrate ability of steam, crash-
ing restrict their applications in wide range. Therefore
their modification seems essential (13).

Providing film methods

Biopolymers film is a three dimensional matrix
which produces by two dry and wet methods (4).

Dry method

This method is base on thermoplastic process of
some biopolymers. In this method biopolymers heat up to
more than glass transition temperature in low wet by ex-
trusion or thermo compression method. This heating
cause to soften polymers and let them to change their
form after cooling. The drying process usually applies for
pre preparation of biomaterial, thermoplastic starch and
proteins. In this method other processes such as extrusion,
molding. However this method needs lots of equipment,
this method has some advantages in comparison with wet
process including being more industrial like process, pro-
ducing a matrix with high wide linkages and reduction of
produced film solution (4).

Wet process

This method commonly known as solvent casting
and basically refers to drying of prepared solution from
polymer. This method is the most usual way of film pro-
duction including stages of solving, casting and drying.
First stage is the preparing film solution by dissolving of
biopolymer in an appropriate solvent like water, alcohol
or organic alcohol. However appropriate solvent of food-
stuffs like water, ethanol or mixture of both uses in pro-
duction of edible film. Nest stage is the drying of solu-
tion. In production of an integrate film, the strong interac-
tion between biopolymers in creating of a 3 dimensional
critical integrate matrix is an obligation. The type and
amount of interactions differ from polymer type, film
production conditions, Drying Temperature, drying rate,
moisture content, solvent type, softening concentration,
different pH. Casting solvent method mostly applied for
providing of biopolymer films (4, 21).

Conclusion

Since biopolymers have no problem of waste re-
mained from plastic material and consider biodegradable
may be suitable replacement of oil compounds. They also
won’t cause of carbon dioxide accumulation after carbon
cycle and are of a part of ecosystem. The advantages of
biopolymers in comparison with synthetic polymers are
being their biodegradability and recycling.
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TpeboBanusi K NyOJAMKANIUAM B KypHaJe

B xypHane myOmmMKyIOTCS MaTepHaibl OPUTHHAIHHBIX 3aBEPIIEHHBIX HAYYHBIX HCCIICIOBAHHUN IO CIIETYOIIIM
HaIpaBJICHUSIM: CEJICKITHS ¥ TeHETHKA KIUBOTHBIX, CEJIEKIINS U TeHeTHKA PAaCTCHUI, OMOTEXHOOTHS B YKHUBOTHOBOJICTBE
U PacTCHHUEBOJICTBE, BOCIIPOU3BOACTBO CEIHCKOXO3SIHCTBEHHBIX JKUBOTHBIX, (DH3HONOTHS CETbCKOXO3SHCTBEHHBIX JKH-
BOTHBIX U PACTCHHU, MOJECKYJISIpHAs OMOIOTHS, IMMYHOTCHETHKA, IUTOTCHETHKA, TOMYJSIIIMOHHAS TCeHETHKa, ONOXH-
Must, OHo(u3KKa, parnoOHOIOr s, KIMMYHOJIOTHS, OHOATHKA U IP. B CTaThsX MOIYT paccMaTpuUBAThCs IPOOJIEMbI HH-
TPOIYKITHH, aJalTallii W aKKIAMaTH3allid JKABOTHBIX, TEHETHYECKIE OCHOBBI CEJICKIIMH, ONTHMU3AIUN TEHETHKO-
CTaTHCTHYECKIX ITapaMeTpOB, OMOTOTHIECKHE TPOOIEMBI pa3BeICHHS KUBOTHBIX B JIOKATBHBIX MOITYJISIHSIX, TPodITe-
MBI HHOPHMHTA U TE€TePO3HCa, U3YUeHUE CTPYKTYPHl U JUHAMHUKH F€HETHUYECKOW M3MEHUMBOCTH CENICKI[MOHHBIX MpPU-
3HAKOB, (yHIaMEHTaJIbHBIE H YaCTHBIE BOIIPOCHI 0TOOpa ¥ MMo00pa, CENEKINS TI0 TeHaM, BOMPOCHI PETyIIIN MeTalo-
TM3Ma ¥ TPOJTyKTHBHOCTH, MIUKPOOHOJIOTHY THINEBAPUTEIHHOTO TPaKTa, KJICTOYHOH W TeHHOW WHIXKEHEepHH, OHOJIOTH-
YecKe OCHOBBI COXpaHEeHUS TeHO(OH A, TYMAaHHOCTH OHOIOTHYECKAX SKCIIEPUMEHTOB M SKOJIOTHYHOCTH HHTCHCHBHBIX
TEXHOJIOTHH TPOU3BOJICTBA, a TAK)Ke MHOTHE JPYTHE BOMPOCHI, MPSMO WA KOCBEHHO Jiexarnue B chepe OHomormue-
CKHX TTpo0JIeM cebekoro xo3siicTra. C 0cob0it 61aroJapHOCTRIO PEeNaKIs TPHHIMACT HA PACCMOTPEHHUE MaTEPHAIIBI
0 1pobiiemax coxpaHeHHs reHO(OHIA CelIbCKOXO3SIMCTBEHHBIX KMBOTHBIX M pacteHuil. CraTbu, NpHUcChlIaeMble B pe-
JAaKIUI0, MOTYT OBITH IIOCBSIIICHBI JIFOOBIM oTpacyisiM IMMPOAYKTUBHOTO W OTACJIBHBIM OTPAaC/IsIM HCTIPOAYKTUBHOI'O KH-
BOTHOBO/ICTBA (BKJIIOYAsT ITIEIOBOJICTBO, PHIOOBOJICTBO, KPOJIMKOBOJICTBO, KOHEBOICTBO, HETPAIHIIMOHHOE TTHIIEBO/I-
CTBO H 3BEPOBOJICTBO). [IpHu MmpeocTaBieHny B peaaKIui0 MAaTEPHAIOB CTaTel O HETPAAUIIMOHHON FUTH DK30THUECKOMH
OTpaciy, CBSI3aHHON C CEILCKUM XO3STHCTBOM, B BBEICHHUH CJIeIyeT 0co00 momauepkuyTh e& 3nauenune st AITK. Penak-
IIUST He IPUHAMAET CTATHH 110 Pa3BeJICHUIO W TeHETHKE co0aK, KOIIeK, KPBIC, MBIIIEH, METKUX W TUKAX KABOTHBIX,
HE TPUMCHSIONINXCS B CXeMaxX THOPHIM3AINH C CEIhCKOXO3SHCTBEHHBIMH JXMBOTHBIMU, a TAaKXKE O PACTCHHSX, HE
HUMEIOINUX 3HAYCHUS IS CEJICKITNH W oboTameHns TeHo(hoHIa Ky IbTypHOTO pacTeHHEBOJCTBA. B pemakiinio MOTyT
MOCTYTIaTh CTaThH O OHOJIOTHUECKUM MpoOIeMaM CENeKITHH 3¢ pHOO00OBHIX, 0aXUEeBBIX, IUIOIOBO-SITOIHBIX U MIPOYHX
KyJIbTyp (rOpoxa, HyTa, YeueBHIbl, CMOPO/IMHBI, MAJIHUHBI, KapTO(ess, TOMATOB, KaIlyCThl, MOPKOBU ¥ T. IL.), OJIHAKO
MaTepHaIbl CTaTel TOJDKHBI COOTBETCTBOBATE MACTIOPTAaM CIIEIIMAIBFHOCTEH 10 OMOJIOTHIECKHM HayKaM.

PepakionHast Kojuierusi xypHaia « BHOIOrust B ceJibcKOM X03sIiiCTBE) IPOCHT aBTOPOB IPH TIOATOTOBKE PY-
KOIMCH K nevaT PyKOBOJACTBOBATHCH CIICAYIONIUMHU ITPaBUIAMU.

1. Odopmiaenue pykonucu:

Craths J10JDKHA OBITH IIPEJICTABICHA B 3JIEKTPOHHOM BHjIE (HA JTUCKE U IO DJIEKTPOHHOM 1OYTe) U, 00s3aTENIHHO,
B BH/IC paclieyaTaHHOIl Ha IPUHTEPEe KOIIMU Ha OJIHOM cTopoHe Jimcta Oymaru opmara A4. DIEKTpOHHAS BEPCHS 3aIli-
ceiBaercst B perakrope MS Word B popmarax *.doc wium *.rtf. Vimst aitia no/okHO conepkarh GpaMuIIMIO IEPBOTO aB-
TOpa U IepBble 2 cJI0Ba Ha3BaHMS cTaTbi. MeXCTpOUHBIH nHTEepBaT — onuHapHbIA. [Toist — cBepxy, crpasa, cieBa — 2,0;
car3y — 2,5 cM. CTpaHHIBI JODKHBI UIMETh CKBO3HYIO HyMEpAIHIo, HEOOXOIMO yCTAaHOBHTh aBTOMATHUECKHN Iiepe-
HOC. Pykomucu 10/KHBI OBITH TINATEIHLHO BhIBEPEHBI H 0TPEIAKTHPOBaHBI aBTopamu! [Ipu sToM Matepuan gos-
JKeH OBITh M3JI0KEH SICHO M TIOCIIEI0BATENIFHO, HAYYHbIM cmuiem. Peaknns NpUHAMaeT MaTeprallbl Ha PYCCKOM FITH
AHTJIAHCKOM SI3BIKAX.

OO0BEM pyKoOnHCH (BKITIOYAsT TaOJNHIIBI, CIIHCOK JIUTEPATyphl, TOAMICH K PHCYHKaM, PHCYHKH) He JIOJDKEH TIpe-
BeImath 20 cTp. I 0030pHBIX cTaTeld, Tl HHPOPMANNOHHBIX MyOIuKanuil u pereHsuit — 1-3 ctp. PexomenyembIii
00BEM crateit — 8-10 ctpanut, He MeHee 20 HCTOYHHUKOB, CCHUIKA Ha KOTOPBIE YCTAaHABIUBAIOTCS B KBAJAPATHBIX CKOO-
Kax, ¢ yKaszaHueM CTpaHull Lurupyemoro tekcra. ITo corjiacoBaHmuio ¢ peaakTopoM 00bEM cTaThbH MOMKET ObITh
yMenbmeH. OOBEM PHCYHKOB He JIOJDKEH TpeBhImath 1/3 o6wéMa ctathi. KadecTBo m300paskeHHil 10KHO COOT-
BETCTBOBATH TPeOOBaHUAM UEPHO-Oes10ii medyaTn (IEpHO-OENIBIe PUCYHKH BHEIPSIOTCS B TOKYMEHT KakK OOBEKTEHI,
rpajanys B guarpamMmmMe JI0JDKHa ObITh BhIpaKeHa YETKO, JUIS 3TOTO MOYKHO HCIIOJIh30BATh PA3JIMYHbIE BHJIbI INITPHUXOB-
kn). Ha ycmoTpenne penakiuu pyKOIHCH HMPUCHUIAEMBIX CTaTe MOryT ObITh IIPOBEPEHBI B CHCTEME aHTHILIAruar.
MueHue aBTopoB cTaTei MOXKeT He COBIaJaTh ¢ MHEHHEM Pe/IaKI[MOHHOW KOJUIEI'MH U INIABHOIO pejlakropa. B ciyuae
HEITHYHOTO IUTHPOBAHUS WM KPUTHKH, HE COOTBETCTBYIONIEH TpeOOBaHHUSM IPO()ECCHOHATBPHON W HAyYHOH 3THKH,
CTaThsI MOXKET OBITh OTKJIOHEHA Pe/IaKITHeii.

O06muii NopsiI0K pacHoI0OKEeHHs YaCTel CTaThH:

o VJK (10 mpudT) B IeBOM BepXHEM YyIIIy (CIeIyeT yKa3bIBaTh IPABHIBHO U IIOIPOOHO, COTIACHO HAIIPaB-
JICHUSIM HCCIIEe0BaHNU).

o  Vuummanel, ¢pamimus aBTopa, yU9€Has CTENEeHb, 3BaHHWE, NODKHOCTH (10 mpudT, KUpHBIA) Ha PycCKOM
sI3bIKE, HUXKE — Ha QHIUIMICKOM, C yKa3aHueMm HoMepa Tejie(h)oHa U DJIEKTPOHHOTO ajipeca KaXk/0ro aBropa;

o Mecto pabotsr (10 mpu@T, )KUPHBIT) HA PyCCKOM M aHTIIMHCKOM SI3bIKaXx,

o  Crpana, TOpOJ Ha PyCCKOM M @HTJIMHCKOM SI3bIKaXx;

o  Hasganwme craten (10 mpudT, )KUpHBIH, TPONHCHBIE OYKBBI), HIXKE — CTPOYHBIMH OyKBaMH Ha aHTIIHHCKOM
SI3BIKE;

o  AHHOTamus Ha PyccKOM W aHTIHicKoM si3bikax (10 mpudt, 066éM He Menee 10 u He Oomee 25 CTpOK),
pacrioyiaraetcst B 1B€ KOJIOHKH 110 8,25 cM., ciieBa Ha pyCcCKOM, CIIpaBa Ha aHTJIIMHUCKOM si3bIke). B ciryuae monroToBku
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CTaTbu MHOCTPAHHBIM aBTOPOM Ha QHTJIMHACKOM SI3BIKE JKeJlaTelIbHa AHHOTalMs Ha PYCCKOM SA3BIKEC. HpI/I COCTaBJICHUHU
KITFOYEBEIX CJIOB K CTaThe clienyeT opueHTHpoBaThess Ha AGROVOC - ocHOBHOI MH(OPMAITHOHHO-TIONCKOBEIH S3BIK
MexyHapoqHOi  HH(OPMAIMOHHOW CHCTEMBI 110  CEIBCKOXO3SHCTBeHHOM Hayke u TexHosormsiM AGRIS
(http://aims.fao.org/website/ AGROVOC/sub).

o  KimroueBsle ci1oBa Ha pyCCKOM H aHIJIMHCKOM SI3bIKax (pacroyiaracTcsi B IBe KOJOHKH 110 8,25 cM., ciieBa Ha
PYCCKOM, CIpaBa Ha aHTJIMHCKOM SI3BIKE).

o  Texcr crarsu (10 mpudr) pacrosnaraercs B JiBe KoyioHkH (110 8,25 cm), paccrosinne Mex ity Kosionkamu 0,5
cM. B cTaThsix sKCIIEpUMEHTAIBHOTO XapaKTepa JOJKHbBI ObITh pa3JIebl:

Beenenne (6e3 3aronoBka). B manHOM pazzerne aBTopy HEOOXOIHMO MOIPOOHO M3JIOKHUTE CYIIECTBYIOIIHE MPO-
OJIeMBI ¥ aKTyaJIbHOCTh HAIpaBIICHUI MCCIeI0BaHN, HE JTOITyCKAeTCsl KOMMPOBaHNe OONIBIIIX ()parMeHTOB TeKCTa U3
IIUTHPYEMOH JTUTEpaTyphl, BBEJICHHE JOJDKHO HM3JaraTthcss COOCTBEHHBIM SI3BIKOM C yKa3aHHeM OmOiaworpaduw, He J10-
IycKaeTcsl MUTHPOBAaHUE JINTepaTyphl, OTCYTCTBYIOIIEH B OnOIHorpadmaeckoM crucke. Ecim cymecTByeT HeoOX0au-
MOCTH JaThb paSBCpHyTBIﬁ aHaJIN3 COCTOSHUS HAIIPABJICHUS HCCHCHOB&HHﬁ, TI0CJIE BBCJCHUS MOXET OBITH JOIIOJIHECH
paznen Teopernmueckmii 0630p HanpaB/ieHus uccjaexroBanuii (2-3 crp.). B BBejeHnn mwim  TeopeTHdeckoM 0030pe
KeJIaTelIbHO cJiesiaTh 0000IeH s 110 BOIIPOcam, KOTopble Oy Iy T H3JI0KEeHbI B MaTepHaiax U MEeToJlaX UCCIIe0BaHui, a
TaKke B pe3yJIbTaTaxX H UX 0OCYK/ICHHH.

Marepuaibl H MeTOABI HCCIeA0BaHMI. B 1aHHOM pasjene ciieyeT yKas3arsh, I7ie B B KaKoe BpeMsi IIPOBO/IH-
JIUCh MCCIIeI0BAHMS, Kakoe 00opy/IoBaHue U MPUOOpHAst 6a3a MPUMEHSIITUCH JIJIS TIPOBEICHUS uccienoBanuii. Heooxo-
JIFIMO TI0JTE30BaThCSI COBPEMEHHBIMHI METO/IaMH aHAIN3a M CTaTHCTHYECKO# 00paboTkn maHHBIX. Oco0oe BHAMaHME
cretyeT oOpamiath Ha peJlakTHpoBaHue (OPMYJT B HalTMCaHUe Ha3BaHUSI PEIapaToB, XUMAYECKUX COCIMHEHNH, yape-
KJICHUH, IOPOJI, TMHUM, THIIOB )KUBOTHBIX, OAKTEpHii, TATHHCKUX Ha3BaHUIl pacTeHUH U T. 1. B naHHOM pazzene He
JIOJDKHBI IPUBOUTHCS METO/IBI, KOTOPBIE BITOCTIECTBIH HE BCTPEUAIOTCS B Pe3yIbTaTaX W MX 00CykIeHNH. POopMyIIb!
JIOJDKHBI UIMETH JIOCTYIHBIN BHJI, C YKa3aHHEeM BCeX He0OXOIUMBIX Kod((GUIMeHTOB 1 cuMBOITOB. Hampnmep:
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B Mmatepmanax u MeTonax clieiyeT MPUBOJAUTE CCHUTKHA Ha OMOIMOTrpadidecKie NCTOUHHKH, B KOTOPBIX H3II0Ke-
HBI COBPEMEHHBIE METOJIbI HcclienoBannii. Kimaccuueckne Meto ibl ucciieoBannii (kpurepuii CThIOIeHTA, TCTIEPCHOH-
HBII aHATN3, KOPPEISIIHOHHO-PETPECCHOHHBIN aHAIN3 U TIP.) TOAPOOHOT0 OMUCAHUS HE TPEOYIOT, CCHUTKM HEOOXO MBI
TOJIFKO Ha PEJIKO MCTIOJIh3YeMble KIACCHYEeCKHEe METOJB TeHETHKO-CTaTUCTHIECKOTO | TIp. aHaim3a. [Ipn cratncrude-
CKOM aHaJIN3¢e TIOTy9YeHHBIX JaHHBIX JKeJIaTeIbHO UCTI0IE30BaTh COBPEMEHHbBIC KOMIIBIOTEPHEIEC TTaKeThl Statistica.

PesyabTaThl U UX 00cy:kaeHue. J[aHHBIA pa3aen TpedyeT 0coO00ro BHUMAHHS MPH aHATH3E TaOJIHMYHOTO MaTe-
puana. He cnemyer nomyckaTh HECOOTBETCTBHS TeKCTa TaOIMYHBIM AAHHBIM WIH PHCYHKaM, a TakKe MaTepHaiaM u
METO/1aM UCCJICZIOBAHUH.

3aroJioBKH pas/iesioB cliejlyeT BbipaBHUBATh 10 neHTpy (10 mpudr, sxupHbiit, crpounsiit). Ilod3azonoexku, eciv
TaKoBBIe e€cTh, HaOmpatoTcs B TekcT (10 mpudT, KUPHBIA, KypcHB). 3arojoBKH PUCYHKOB H Tabmwm — 10 mpudr,
CTPOYHBIE, IO TIEHTPY. TekcT TabmuIsl — 9 mpudT (BO3MOXKEH 8 B CIIOKHBIX M OONBIIIX Tabnnmax). B TeopeTmyecknx
0030pax KOJIMIECTBO CCBUIOK MOXET ToXoauTh /10 100 u Goree. Ecnm aBTOp memaeT 60bimoi 0630p COOCTBEHHBIX HC-
CJIeJTOBaHU, TO JNOIYCTHMBI CCHUTKM Ha €ro paHee OMyOJIMKOBaHHBIC pabOTHI, HanOojee BaKHBIC U OOBEKTHBHOTO
mpejcTaBiIeHns 00 m3maraeMoM MaTepuane. OIHAKO B TeKCTe JAHHOTO pasfella He CIeAyeT JelaTh OTCTYIUICHHS OT
OTIMCaHMS TIOJTyUYSHHBIX TAaHHBIX K 0OIIEH3BECTHRIM BOIIpOcaM. DTo OyAET CUUTAThCS TpyOeUIIIM HapyIIeHHEM, a CTa-
Thsl TOTPeOYET CyIecTBEeHHOU TTepepaboTKIL.

Tabuuupl ¢ NpUMEYaHUSIMH M PUCYHKH C I1OJIPUCYHOYHBIMH IOJUIMCSIMU JIOJDKHBI COjIepKarh MH(POPMALHIO,
JIOCTATOYHYIO JUIST TIOHUMAaHUS TIPUBEIEHHOTO MaTeprana 0e3 oOpalleHust K TeKCTy cTaThH. B mmramkax Tabiwir skema-
TENIFHO WCIIONIF30BaHIe MEXIYHApOIHBIX 00O3HAUCHMI, B TeX CIIydasX, TJe 3TO BO3MOXKHO, C IENIbI0 Ooee JErkoit
aJanTayuy TeKCTa Uik WHOCTPAHHBIX YuTaTeNelt (Hanmpumep, KpOBHOCTE, MIIH % TeHOB, IO TOIINTHHCKOM MOPOJIE MO X-
HO 0003HauNTH HF, OHAKO B JAHHOM CIIydae 1Moj TaOJwmel MM PHCYHKOM CIIEAYeT CIeNaTh CChUIKY). J[imst xakmoit
Ta.6J'II/II_II)I 1 pUCyHKa, TaM, riac 3To HCO6XO,[[I/IMO, CJIEAYCT YKa3bIBaTh JAHHBIC, IMTOJIYYCHHBIC B PE3YJIbTATC CTATUCTUYC-
CKO#1 00paboTKH, a TaKKe TOCTOBEPHOCTh Pa3Niuuii. B cI0KHBIX TabNMUIax B cIydae OrpaHHYCHHOTO IPOCTPAHCTBA B
CTPOKE WA CTOJOIE JOMyCTHMO OTCYTCTBHE OINMUOOK CPEIHUX 3HAUCHHU, OJHAKO CIIpaBa OT CPEIHETO 3HAUYCHUS
JTOTDKHBI CTOSITH 3BE3NIOUKHU (CIMBOJIBI JOCTOBEPHOCTH), a IapaMeTp £m JODKEH B TaKOl CHUTyallWy MPUCYTCTBOBATH B
TEKCTe MPH aHajn3e TabJHYHOro mMarepuana (Hampumep, 1=0,562+0,114, p<0,001, a<1%). B ciaydae (pyHIamMeHTaIb-
HBIX WM YaCTHBIX HCCIICTOBAaHWN T€HETHKO-CTATHCTHYECKHUX ITapaMeTpOB OIMMOKH MOTYT OBITH NpPEICTaBIICHBI IS
TaKAX M3BECTHBIX CTATHCTHUECKUX TMOKa3aTelnei, kak ¢, C, u np. Hax cTonduamu puCyHKOB U rpa)UKOB KelaTeIThHO
yKa3bIBaTh OIIMOKM CPEJIHUX 3HAUCHUIT IIPU3HAKOB ¥ JIOCTOBEPHOCTH Pa3jIMuui, 10IyCTUMO 0003HAUYEHHE TOJILKO JI0C-
TOBEPHOCTH paznmiuuii (¥, ** u ***), ecnm ommbka mapameTpa TpeicTaBiIeHa Ha pUCcyHKe. [Ipi 9TOM pHUCYHKH JTOJKHBI
TapMOHMYHO COYETATH IO BEMUMHE W 3aJIMBKE BCE YaCTH, BKIIIOYAS HA3BAHMS W IITPUXOBKH, 0003HAYCHUS, TOPH30H-
TaJbHBIC U BepTHKAILHBIC HAIIHCH, THHAN TPEHIOB, SMITUPUYECKIE U TEOPETUICCKIE KPHUBEIE.

UYmncsio 3HAKOB TOC/I€ 3aMATOI I0JKHO OBbITH OJHHM H TeM Ke ISl CPeJHero 3HAYeHUs W CTAHIAPTHOI
om0k cpeanero 3Hauenns (M=Em, T. e. 1=0,562+0,114, ynoii cocraBuin 5469+56 Kr mMoJOKa, XXHPHOCTH MOJIOKA
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Obuta Ha ypoBHE 3,78+0,04%). B tabimiax u B Tekcte HEOOX0AMMO BHavaJle 0003HAYUTH KOHTPOJIBHYIO TPYIIITY, a Ja-
Jiee MCIOB30BaTh 0003HaueHus rpyni puMckuMu mudpamu — 1, 11, 11 u 1.1. Ha rpadukax qomkHBI OBITH 0003HAYCHBI
pe3yJIbTaThl M3MEPEHHH, JIMHAN TpeHa 0e3 0003HaYeHUH 3THX W3MEpEeHUil MOTyT OBITH HCIIOJIB30BAHBI JIMIIH B BHJIE
HCKITIOUECHHSI. B MOMMUCAX 10T pECYHKaMH HEOOXO0IUMO J1aBaTh pacii(pOBKY 3HAUCHHH BCEX CTOJIOIOB (CM. PHCYHOK
7), KpUBBIX JIMHUH ¥ JTOOBIX 0003HAYCHHUH, TPEOYIONMX MOSCHEHHUH, BKITFOYAs! BEJTUMIHHBI SKCIEPHIMEHTAIBHBIX TOUEK
TN TEOPETHUYECKUX TOUEK IPOTrHO3a (HEOOXOAMMO YKa3hIBaTh 3HAUCHHS ITOJ00HBIX Touek). Ecim 910 He 0003HaUeHO
Ha rpaduKax, B HOAPHCYHOUYHBIX HAIUCIX HEOOXOIMMO yKa3aTh, 4TO OTIIOKEHO 110 BEpTHKAIH (110 OCH OpIMHAT) U 110
rOpU30HTAIH (110 OCH abCIUCC).

Oco00ro BHUMaHUsI 1IPU PeIaKTHPOBAHUN TPEOYIOT CXEMBI, T. K. B Clly4ae HACBILIEHHOCTH UX OJIOKOB TEKCT MO-
XKET Mcue3aTh, yXOJsl 3a TpaHHIl. B ciiydae paboThl HajJ cXeMaMH| I1e1eco00pa3HO YMEHBIIATh MO CO BCEX CTOPOH,
HO TaK, 9TOOBI TEKCT He TIO/ICTYIAJ IUIOTHO K JIMHASM OJIOKOB.

He cremyer menath 3aiqmMBKy CXEMBI UM JlaBaTh B HEH TEKCTYpy, MOCKOJIBKY IedaTh JKypHajla BBIOJHSETCS B
y&pHO-OenoM (opmate. Ecii aBTop KeslaeT JaTh 3aJMBKY CXEMBI JJIs HAIJISIHOCTH HA CaliTe JKypHasa, TO CJIeJlyeT
MOJITOTOBUTH JIBA BApHAHTA CTAThH — [T YEPHO-0€1011 meyaT u 3IeKTPOHHOTO BapHaHTa.

BeIBOABI JODKHBI CTPOTO CIIEIOBATH W3 MATEPHAIOB IIyOIUKYyeMOW PabOThI, OAHAKO B OOJBIINX 0030PHBIX
CTaThsIX JIOIYCTHUMBI 0000IEHHS MaTepHraa, JOIOJIHEHUS K paHee C/IeTaHHBIM BBIBOJAM B IIPEABIIYIINX ITyOIHKAIHIX
aBTOpA, HA KOTOPbIE OH cchutaeTcs B PedynbraTax u ux oocyxaennn. 1Ipu 5ToOM BBEIBOABI IOJDKHBI OBITH JIOTHIHBIMH,
CJIEIYIOIIYMH U3 TEOPETUIECKUX U AMIIMPUUECKAX MaTePHAIIOB.

o BbmaromapHocTH (110 JXeTaHUIO aBTOPOB cTaTh, 10 mpudT).

Cmucok jurepatypsl (10 mpudt). Cepuiku Ha TUTEpaTypy 0GOpPMILIFOTCS HOMEpoM (HOMepaMu depes3 3arisi-
TyI0) B KBaJ[paTHBIX CKOOKaX, YKa3bIBalOTCS CTPAaHHUIIBI MUTHpyeMoro Tekcta. Hampmmep: [23, c. 234]. Ecmu aBTOp
MoJTb30Balics pedepaToM CTaThbH MM MOHOTpadMH M CTPAHHUIIBI yKa3aTh HEBO3MOXHO, TO JomycTuMo: [23]. B momo0-
HOM CIlydae B CITHCKe JUTepaTyphl HEOOXOIUMO YKa3bIBaTh, YTO aBTOP 3HAKOM HE CO BCEM MaTepHaloM. B kadecTBe
IIpuMepa CM. HCTOYHUK 4: (Abstr.).

o llocrynuia B peJakuuio (j1ara CTaBUTCs OTBETCTBEHHBIM cekperapem, 10 mpudr).

o Ha nmocnexneit crpannne crateu ykassatorcest @.1.0. Bcex aBTOPOB ¢ yka3zaHHEM yUEHOTO 3BaHUS, CTEIICHH,
JIOJDKHOCTH, MecTa paboThl ¢ 1moutoBbiM ajupecom u e-mail (10 mpudr). Crarbsi 10/KHA OBITH HOANNCAHA BCEMU
aBTOPAMH.

Coxpamennst. PazpermaroTcest TAIIb 0OMIETPHHSTHIE COKPAIIEHHS - Ha3BaHUS Mep, PU3NIECKUX, XUMHUIECKAX H
MaTeMaTHYECKHX BEJMYMH, TEPMHHOB ¥ T.II. Bee cokpameHus TOJDKHBI OBITH paciu(poBaHbl, 32 UCKIIOYECHHEM He-
60JIBIIOrO YKCIIa O0IEYIOTPEOUTEIbHBIX coKpamenuil. Ha3Banus yupekneHuil Ipy nepBoM yIIOMAHAHUHT HX B TEKCTE
JTAIOTCS TTOJTHOCTBIO, M Cpasy K€ B CKOOKaX MPUBOIUTCS OOIICTTPHHSTOE COKPAICHHE; TTPH MTOBTOPHBIX YHOMUHAHUSIX
JTaeTCsl COKpAIeHHOe Has3BaHWe yupexaeHuil. [lpumep: Oprosckuil 20cyoapcmeennvlil azpapHulil yHugepcumem
(Opénl’AY).

Baarogapuoctu (He o0s3arenpHas pyopuka). B 9Toit pyOpuKke BBIpakaeTcsl MPH3HATEILHOCTD YaCTHBIM JIAIIAM,
COTpPY/THHUKaM YUpeXJIeHNH U (OH/IaM, OKa3aBIINM COJICHCTBHE B TPOBE/ICHUHN HCCIIEIOBAHIH U MTOJrOTOBKE cTaThi. He
clleTyeT BBIpaXKaTh 0J1aroJlapHOCTH TeM OpPraHHM3aIlMsiM W YacTHBIM JIMIAM HITH KOJIIeraM, KOTOpble He UMEIOT OTHOII e-
HUSI K TIPOBOJIMMOM HayJHO-HCCIIeI0BATEICKOM padoTe.

Bubamorpaduyecknii cnmcok ciexyeT oGpopMITh IO MEXIYHApOIHBIM TpeOoBaHMSIM. BHauane yka3piBaroTCs
(baMmIMy ¥ MHUNWAIBI BCEX aBTOPOB (KUPHBIM), 3aTeM Ha3BaHWE CTaThH, Ha3BaHHUE JKypHalIa, T0Jl, HOMEpP M CTPaHHUIIbI
IUTHPYEMON JTUTEpaTypsl. 3a MPaBHIbHOCTH H TMOJHOTY NpeaocTaBIeHHs] O0H0IHOrpadgmaecKux JaHHBIX OTBETCT-
BEHHOCTH HECET aBTOP.

2. PenjaknuoHHAas MOATOTOBKA:

Pykonuch peructpupyeTcsl IpH MOJyUeHUH TJIaBHBIM pelakTopoM. K pyKONHCH MpHKIIaIbIBACTCS BBHITUCKA W3
TIPOTOKOJIA 3aceaHus Kadeaphl WIN JTadopaTopuu 00 anpodanuu paboTHl U 2 PEICH3UH (BHEIIHSAS U BHYTPCHHSS, C
MeYATsIMI OpPTAaHU3AINN) CIEIHAINCTOB, COOTBETCTBYIOMUX OTPACICH HAyK, C YIEHOU CTENEHBIO JOKTOpA WIIH KaHIH-
Jlata HayK. Bo3moskHa Taioke Becero 1 pereHs3us — WwieHa peTakIHoOHHOW Koyuerud. [Ipu HatnIuy 3aMedanuii K pyKo-
MMACH OHA OTCHUIAETCS aBTOPY Ha J0paboTKy. JlopaboTaHHBIN BapHaHT CTAThH aBTOP JOJDKEH BEPHYTHh B PEAKIIHIO
BMeECTe ¢ TIepBOHAYATIBHBIM 3K3eMIUTIPOM He TI03[Hee UeM depe3 JBe HeJeNH MOocye MOTydYeHNs 3aMedaHmii (s aBTo-
POB, HE SBILSIFOIIUXCS COTPYTHIKAMH YHUBEPCUTETA, OJIH-IIBA MecsI). B ToM ciydae, eclii pyKOIHCH HE BO3BpaIieHa
aBTOPaMH¥ B PENAKIIHIO MOCTIe YKa3aHHBIX CPOKOB MM TpebyeTcst Goliee MBYX 10pabOTOK, MepBOHAYAIbHAS /laTa e€ pe-
TUCTpaIuu aHHYJupyeTcs. J[aToil MoCTyIUIeHUST CUUTAeTCs ACHb MOJIYUYeHHUs] OKOHUATEILHOTO BapuaHTa cTaTh. Mare-
pHAITBI cTaTel MPOXOIAT MOAPOOHYIO SKCIEPTH3Y V WICHOB PeIaKIIMOHHONW KOJIIETHH, BKITIOYasi aHHOTAIIMH Ha aHTJTH -
CKOM sI3BIKE. ABTOpaM TakKKe clieyeT oOpaTUTh BHUMaHHE Ha TO, YTO B ClIydae HCIOJH30BAHUS aBTOMATHIECKUX TIepe-
BO/ITUUKOB, HeOGXOIII/IMO TIATCJIBHO BBIBECPATH TCKCT HA QHIJIMHACKOM SI3BIKE M JKEJIaTEJILHO I10JIb30BaThCs yciayramu
TpoeCCUOHATBHBIX (PUIIOIOTOB, YTOOR! H30ekKaTh KYPbE3HBIX CIIydacB mepeBoaa. Hanpumep, «mpu oTéne» 0e3 OyKBBI
«&», T.€. KIPH OTeJiey MporpaMMa MOXKET IIEPEBECTH KaK OTellb; B 3TOM cJIydae HHOCTPAHHBIA UYNUTATEb MOXKET CTOTK-
HYTBCS C ITOJTHBIM HECOOTBETCTBHEM CMBICITIA U H3JIaraéMOr0 MaTepHhalia, 4T0, COOTBETCTBEHHO, HETATUBHO OTPA3HTCS
Ha peryTanuy aBTopa. Pemakims Takke yOeauTeIbHO IPOCHT aBTOPOB CTABUTH TOUKU HaJ OYKBOH «&» B TEKCTaX CTa-
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Teil, 9ToOBI M30ekKaTh HENPaBWIHHON WHTEPIPETAINA MAaTePHaIOB HHOCTPAHHBIME yYUEHBIMU, MOIB3YIONIMHUCS aBTO-
MaTHYECKAMH TIEPEBOTIMKAMH C PYCCKOTO SI3BIKA.

Penaxmms obpammaeTr BHEMaHHE Ha TO, 9TO pabOTHI aCIIMPAHTOB, HE MMEIOIIHE TTOAMUCH HAYIHOTO PYKOBOJUTE-
JIsl W/WJIA CCBUIKM HA HErO B KOHIIE CTAThH, K PACCMOTPEHHUIO HE MPHHUMAIOTCS B CBSI3U CO CTPOTHM COOJIIOJICHHEM pe-
JTAKIIMOHHOM KoJIIerneil mpodeccHoHaNbHON W HaydHOH THKH. B citydae rpyObIX HapyIIeHHi aBTOPCKHAX MpaB, IuTa-
ruara, HEKOPPEKTHBIX 3aUMCTBOBAHHMN, KOMITHUIISIIMOHHOTO OHOIMOrpad)nuecKoro Crimcka peaakius 6epér Ha ceost 00si-
3aTeNIbCTBA OTKA3aTh aBTOPAM IMOIOOHBIX PYKOMHCEH B MIOBTOPHOM PACCMOTPEHHHM W B JAIBHEHITNX MyOIUKAIMSIX HA
cTpaHuIax xkypHana «buosorus B ceibckom xo3siicTBe». Pemakmus Takke 6epeér Ha ceOst 00s3aTeILCTBA UCTIPABIIE-
HUSI OIMHOOK W HEYJaYHBIX CTHIHCTHUECKUX 000pOTOB B TeKcTe. HekoTOphle M3 3THX HeJOpabOTOK MOTYT OBITH ycTpa-
HEHBI 06€3 COTJIacOBaHHS ¢ aBTOPOM. B COMHHTENBHBIX CIydasX peJaKIOHHAs KOJUIETHS OCTaBJSIET 3a co0oil mpaBo
TpeOOoBaTh MOAPOOHBIX PA3bICHEHHN MO H3TaraéMOMY aBTOPCKOMY TeKcTy. [locie nenpaBieHns Bcex 3aMedaHnii aBTOP
MOJIIICEIBAET CTATHIO K IIEYaTH.

Ilo cormacoBaumio ¢ pemaknueil, pabOThl HHOCTPAHHBIX aBTOPOB MOTYT HMETh HHYIO, Oojiee DPa3BEPHYTYIO
CTPYKTYpPY H OOIICTIPUHSTYIO B MHPOBOI MPAKTHKE MOCIIEI0BATEIIHHOCTE H3JI0KEHHSI HAY YHBIX MaTEPHAJIOB.

[IpeanoureHue OTAAETCS CTAThAM 110 HAUOOJIeE aKTyaJIbHBIM HAIPABJICHUSIM HCCIICIOBAHMM, JIeKaIUM B chepe
HHTEPECOB MIPOBOTO HAYYHOTO COOOINECTBA, a TAKIKE aBTOPaM ¢ BBICOKMMH HHIeKcamu rutupoBanus B PUHI] (oxomo
100 u BBIIIIE) W/WITH HHIEKCOM XHpINa 5 U BEIIIE.
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